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Oral evidence

Taken before the Energy and Climate Change Committee

on Wednesday 1 April 2009

Members present

Mr Elliot Morley, in the Chair

Colin Challen Sir Robert Smith
Nadine Dorries Paddy Tipping
Charles Hendry Dr Desmond Turner
Anne Main Mr Mike Weir
Judy Mallaber Dr Alan Whitehead

Witnesses: Dr Michael Pollitt, Electricity Policy Research Group, University of Cambridge, Professor Goran
Strbac, Chair in Electrical Energy Systems, Imperial College and Dr Jim Watson, Sussex Energy Group,
gave evidence.

Q1 Chairman: Good morning gentlemen and
welcome to the Committee. It might be useful for the
record if you could say a brief word about your
backgrounds. Perhaps we can start with you, Dr
Pollitt?
Dr Pollitt: I am Michael Pollitt; I am a University
Reader in Business Economics at the Judge Business
School. I am also Assistant Director of the
Electricity Policy Research Group at Cambridge
University and I am an external economic adviser
to Ofgem.
Professor Strbac: My name is Goran Strbac and I
am Professor of Electrical Energy Systems at
Imperial College. Also I am a Director of the Centre
for Sustainable Electricity and Distributed
Generation, supported by the government.
Dr Watson: I am Jim Watson; I am Director of the
Sussex Energy Group at the University of Sussex
and I am also Deputy Leader of the Tyndall Centre’s
Climate change and Energy Programme.

Q2 Chairman: Thank you for that; they are well
known to us. Welcome gentlemen; if I can start oV
on general terms? I was very interested in a comment
from yourself, Dr Watson, in your submission where
you said that what will need to change is not just the
layout of cables but rather the overall system
infrastructure that connects generation supply and
you went on to say that this transformation will not
just be a technical challenge and that the
government’s vision also needs to have economic,
institutional and regulatory components. I do notice
from reading through all your submissions that this
is a huge, complex and technical area which perhaps
has not had the attention it deserves, although our
Committee is putting that right at the moment.
Would you just like to expand on that, Dr Watson?
That is a very sweeping statement.
Dr Watson: It is. Thank you very much for picking
that up. It is a very important area; it is not a very
interesting area—grids are not seen to be that
exciting but are actually pretty vital at allowing
energy systems to work, whether it is a system we
have or a low carbon system which delivers 80 per

cent reductions. I guess the point I was making is
from an observation of history partly, which is that
if you look at the history of electricity systems they
not only grew technically in terms of getting bigger
generating sets, interconnection of systems and
standardisation, but at the same time you had
growth of finance, growth of institutions—Thomas
Edison founding General Electric for example—and
you had the growth of regulation. So in this country
as we got towards the centralised system we have
today there was, for example, post-war a battle
between local authorities and national government
about who had control as part of that scaling up, so
it was not just a technical matter. My point is that
looking forward those issues are going to go together
again in terms of having to change the system to
something very diVerent—generation where we do
not have it currently, at scales we are not really used
to, and again the rules and regulations we have are
designed for the incumbent system and they have
served us well but they will probably have to change
fairly radically along with the pipes and wires.

Q3 Chairman: That is absolutely right. Again, from
looking at the submissions it is clear that the scale of
the changes is really quite dramatic, although there
is some positive comment from the Government’s
Electricity Networks Strategy Group. In their report
Our electricity transmission network: a vision for
2020 they talk about the level of investment and
timescales but they did say and the conclusion was
that “provided the identified reinforcements are
taken forward in a timely manner and the planning
consent process facilities network development. . .
“—and that is an issue in itself which you might want
to touch upon—“. . . the reinforcements can be
delivered to the required timescales”. Looking at the
scale of the challenge that seems quite an optimistic
statement. I do not know whether any of you might
care to comment on that? Can this upgrade be done
within those kinds of timescales, do you think?
Dr Watson: I will start and I will pass on to others.
The example of the Beauly-Denny line gives a good
example of how slow planning can be, so I think
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there is a certain amount of optimism around those
statements. Again it illustrates this point that it is not
just identifying where the lines go and that report is
very useful in identifying that. Some of the, if you
like, no regrets measures could be taken under
several scenarios but actually delivery is dependent
on planning, it is dependent on changes of regulation
and financing models, agreements between the
industry who pays and all of those kinds of things.
Professor Strbac: If I could perhaps add to that that
in terms of the last transmission line which was put
in service—I may not be 100 per cent correct in the
numbers, but I think it was planned by the former
CEGB in 1988 and in 2004 was put in service; so it
took quite a long time to get that in. It is important
to recognise that this ENSG report and this
transmission reinforcement of the position is the
biggest since World War II; it is the biggest
development of transmission, so it is obviously of
massive significance in that respect. But also I think
that we still need to see as to whether all of that is
actually required, what are the alternatives to this,
and I think it is a major issue for consideration now
given that this plan was broadly speaking put
forward with respect to the present way in which we
design and operate the system and these principles
were established in 1948, so quite a long time ago,
and certainly our work would suggest that the
existing system could potentially take much more
than what the present thinking is and we are
currently working with the National Grid on the
review of these standards. So I am not entirely sure
whether all of this would be required for the delivery
of the generation connections. In time, hopefully in
the next year or so, we would have significantly more
information about the details as to what of these
proposed schemes are really necessary and what we
can get away without.

Q4 Chairman: Are you talking about another year to
put these details in place or are you saying that there
is not a formulated strategy in place at the present
time?
Professor Strbac: We operate in a market-based
environment so strategy would be a word if
somebody actually knew what was going to happen
in 20 years’ time.

Q5 Chairman: It is always helpful!
Professor Strbac: It would be helpful, yes, if that was
possible. So how I see this report is trying to identify
what we would need to do to meet 2020 renewable
energy strategy targets and accommodating oVshore
wind power in Scotland in order to connect oVshore
wind. This at the moment is just a proposition, it is
just a project which I do not think sets out exactly
what we are going to do—that is a much more
involved process. Certainly there are two major
reviews currently, which is a review of security
standards to determine how we run and plan the
system; the second is a transmission access review
and these two will have a major impact on what
happens with this plan.

Q6 Charles Hendry: Dr Watson, picking up on some
of your comments I think you have a book being
launched today—if launch is the appropriate word
for a book—where you are going to be arguing for
greater government engagement in these areas. Do
you think that the current system as it stands can
evolve or do you think that we have to start again
with a new structure for electricity networks which
are more appropriate for the 21st Century?
Dr Watson: I think it can evolve but you may
perhaps have to leave behind more than people want
to. This is the phenomenon that people often refer to
as lock-in, where you have a set of systems, rules and
regulations. The point Goran just made about
strategy being too strong a word has been a truism
for 20 years now, ever since privatisation. What I am
not advocating is going back to nationalisation but
I think in our evidence we say strongly that there is
a need for more coordination and some semblance of
a strategy, a plan of where you are going. There is
certainly going to be uncertainty in this area; nobody
can predict precisely how the 2020, 2050 targets are
going to be met. But I think some sense of a roadmap
and then allowing market signals to work to allocate
resources towards that roadmap is required. You can
understand why current players are reticent about
going that far but I think that that kind of change is
probably necessary in this area, if you are going to
deliver on the kinds of targets we have.

Q7 Charles Hendry: Can I ask specifically in relation
to planning? You talked about Buleigh-Denny,
which I think is four years so far without a decision
finally being made; and clearly major new
infrastructure projects will be coming forward. Do
you think that the changes being made to the
Planning Act will actually provide the certainty to
enable those infrastructure investments to be made
and those decisions to be made in the short term, or
do you think that more remains to be required on top
of that, recognising of course that Buleigh-Denny is
a Scottish issue and therefore covered by diVerent
regulation of interests.
Dr Watson: I think in principle it may speed things
up to have this new Planning Commission but
obviously there is an issue of accountability that
many people have pointed to about that. I think one
of the key questions is whether people in general,
local communities, whether it is an extra
transmission line, a wind farm or whatever, are
seeing these infrastructures being imposed on them.
Again one of the wider points we make in the book
that are publishing today is this issue of legitimacy
and in other countries you have had a more bottom-
up element in energy system development—the idea
of legitimacy in local communities, communities
having stakes in the power plants and so on. Perhaps
if there was more of that around in the UK you
would not then get the process every time some new
bit of infrastructure gets renewed, upgraded or
changed because it is seen as less of an imposition, as
it were. That is rather a woolly answer, I do admit.
So in principle the Planning Commission in doing it
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more top down can help, but whether it would really
cure the problem, which is this sense of things being
imposed, I am not sure.

Q8 Paddy Tipping: Do you think that the
government understands the scale of the challenge?
Does anybody understand it?
Dr Watson: I think they understand it in the sense
that the Climate Change Committee has done some
calculations, as have people in government about
how to meet targets and so on, so you can do the
kind of technological mixes, the mixes of what will
deliver in 80 per cent and many of us have been
involved in research exercises doing just that. But of
course the real challenge certainly in my view is not
just that technical challenge of deciding what the
measures are, it is the policies, the institutions and
the regulations and there I think there has been an
underestimation of the extent to which, for example,
having a 15 per cent target for renewables by 2020 is
actually requiring the system to change in ways that
are not anticipated. It is not just taking out some
types of power plants which are high carbon and
fossil based and plugging in some new ones which
happen to be renewable and low carbon; these
renewable low carbon ones are diVerent because, as
Goran said, they are intermittent, but also
sometimes they are deployed at diVerent scales—the
city scale, village scale, town scale—and we have no
tradition of any of that in our system. So I think
there is an underestimation about the kind of
implications of that.
Dr Pollitt: I would want to start in a slightly diVerent
place, which is to point out that we should not let the
network tail wag the generation dog. Nobody wants
electricity networks; what people want are the
services that are delivered by electricity networks.
We actually do have a degree of planning in the way
that we plan for network investments. The five-year
price control reviews that Ofgem conduct for
transmission and distribution do plan investments—
there are investments written into the business plans
which are part of the incentives and revenue
requirements that are set up over those five-year
periods. So we actually do have planning of the
networks, it is the rest that is the issue. So the
problem that we face is: when do we plan for
investments which actually rely on generation which
is being supplied under market incentives? So it is
important not to build transmission and distribution
assets too early given that we are waiting for the
generation to appear. So where the government
strategy needs to be right is in having a complete
strategy for our energy sector, not just strategies for
bits of it which do not actually add up to a
coordinated strategy. I think it is very tempting for
government to think that this is the one bit of the
system where there is a significant planning element
already and we can just plan that bit and the rest of
it will reconfigure around that. I think that is not
obviously the case.

Q9 Paddy Tipping: It takes us back to the discussion
we had earlier on, whether the market is going to
deliver or whether we need to be more

interventionist and we are at an age where
intervention is more sexy, and I just wonder whether
the government does need to intervene more and
send more forceful signals or a secure framework.
Dr Pollitt: Clearly we are in an age now where we
want the electricity system to change to meet our
climate change targets. That requires government
intervention because that is not going to happen as
a result of leaving it to the market. It requires the
correct signals for low carbon investment, so that
does require incentives to be in place which are
consistent and which will deliver those investments
and at the moment we clearly have a set of policies
which are not delivering because they are not
credible and they are not strong enough. That is not
just the fault of the British Government, it is the fault
of the European Energy Policy system and the fact
that the emissions trading market is not working
eVectively; so there clearly are not market signals
being delivered which are strong enough to get us to
the targets that we want to achieve.

Q10 Chairman: I would like to have a look at the
regulatory framework, which of course is
complementary to the idea of a vision and a strategy.
As we go into this Robert is going to ask a few
questions, but just to pick up what you were saying
about the coordination: there is clearly a
coordinating role here in terms of very large
investments and big shifts from high carbon to low
carbon. Who should be leading on that
coordination, do you think?
Dr Pollitt: What happens at the moment is that there
is a discussion that occurs between the companies
who produce their business plans for network
investments over five years and with Ofgem and their
advisors, so clearly there is a degree of coordination
and justification which goes on there. The question
is whether that system is capable of coping with these
longer term much more ambitious targets, and what
I have argued is that we need to think about a much
more flexible system where we can actually get a
negotiation going between generators, between
network providers and between other stakeholders
where we can actually make better informed
decisions about when and where network
investments might be necessary.

Q11 Chairman: I presume there are market tensions
among diVerent companies on some of those things.
Dr Pollitt: Absolutely, yes.

Q12 Sir Robert Smith: It is a vicious circle because
you have this monopoly network that is regulated
connecting a market generator and a market
consumer and you were talking about the five-year
building investment thing, which in a way is in the
history of this period we have been through; that we
started with a gold plated regime that could be
sweated, in a sense, and eYciencies driven in and
now we are looking for a completely diVerent
scenario of massive capital incentives. Is the current
regime possible just to roll on to that or do we need
to change Ofgem’s remit in the powers that Ofgem
has?
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Dr Pollitt: I think the system we have had has
actually been quite successful in delivering
investment—I do not think we should underestimate
its power to deliver investment because it has
facilitated planning and it has produced very strong
incentives to deliver investments. So while it is true
that the assets have been sweated there has also been
significant investment. So clearly the system can be
made to deliver more investments going forward but
the danger we now run is that we actually want to be
very careful about over investment and making sure
that we do not actually give network incumbent
companies a licence to massively increase capacity
which may not be necessary, because if we move to a
system where there is much more local generation
then of course we do not need massive transmission
grids. So it is somehow having a system which can
incrementally adjust to emerging market incentives
and making sure that the market incentives around
low carbon investments are actually clear enough,
which they are not at the moment.
Dr Watson: If I can come in briefly on that? While
all that is true and I can understand people’s worries
about over investing and investing ahead of need, as
the industry often puts it, I think that players are
going to have to take a few more risks as we move
forward to what is a radical change in systems. That
was great for business as usual, thinking about
reliability of supplies to customers, reducing costs,
all of those kinds of things, but we are now in a world
where we are trying to reduce carbon by 80 per cent
and do all those other things as well and I think
maybe some risk will have to be taken and I think
there is a case for coordination and the use of
scenarios, some element of a roadmap of where we
are going and more government leadership,
perhaps—not any micro managing option and I do
not think you can, but perhaps in the guidance to say
that one of Ofgem’s key roles is to actually ensure
that its decisions are commensurate with the kind of
pathway being set out under the Climate Change
Act, for example. Something of that kind is probably
required as a coordination mechanism.

Q13 Sir Robert Smith: Ofgem are consulting on the
RPI formula; is that part changing the signals?
Dr Watson: It could be. I am not heavily involved in
that particular review, maybe my colleagues are; but
certainly that has been a fundamental part of the
regulatory regime, this idea that you squeeze out
costs at RPI-X over each five-year period and from
the industry and the fundamental question is
whether that model is still fit for purpose after 20
years of having it. But maybe the others want to add
to that.
Dr Pollitt: I have been involved in this review
process. Yes, RPI-X 20 is fundamentally aimed at
addressing the issue of shifting from an Opex-
focused operating cost reduction focused regime to
one where we are trying to manage large companies’
investments; so, absolutely, it is about trying to get
eYcient investment signals into the system. Some of
the new ideas that are going to be discussed as a
result of that process will I think be very helpful to
us making the right investments going forward.

Q14 Sir Robert Smith: Dr Pollitt, you made the point
that Europe should be sending better signals about
carbon reduction and you have made in your
evidence that we could do a lot more with energy
savings and with renewables on the existing grids.
Do you mean by that distributed renewables because
presumably the major renewables need transmission
investment.
Dr Pollitt: Yes.

Q15 Sir Robert Smith: As consumers I suppose you
are taking a bit of a gamble because if the EU do not
consider those signals and if the history turns out to
be right that all of us espouse energy conservation it
seems to be one of the most diYcult things to deliver
in practice it will be too late then to build the
networks. So we need some fairly clear decisions
which levers are going to be used otherwise we will
not have a network in place to keep the lights on if
we fail to deliver on the other side of the argument.
Dr Pollitt: I think we will always have a network that
will keep the lights on. I think the issue is whether we
achieve our targets, which are very, very ambitious
for de-carbonisation of the electricity sector, and I
think if we accept that Europe is not going to provide
strong enough signals we need to provide strong
signals in the UK but those signals need to be
market-based because we do not know what the
right answer is and we have a long history of
delivering very expensive solutions to problems
which did not really exist in our UK energy system.
So I think it may be necessary for us as the UK to
have much stronger signals, given that Europe is not
going to provide them, and to have much higher
prices of carbon in the UK than are coming from the
European Emissions Trading System.

Q16 Dr Turner: I would like to come to the
transmissions arrangements for managing the
network. There are those who would say that
BETTA was not really! In fact it does in fact seem to
be a system of regulating the transmission network,
which is ideally designed for fossil carbon major
generators in the traditional network and definitely
not fit for the 21st Century. What are your views on
these arrangements?
Professor Strbac: I can talk about the impact on
transmission network requirements. BETTA has
been designed to facilitate competition in fossil fuel
but fundamentally it is energy on the market. Where
our analysis suggested that BETTA is failing, in
addition to whether it can deliver—which is a bigger
question—capital intensive low marginal cost
generation such as nuclear and, say, wind, can it
facilitate the competition of such plant, we are still
working on that question. What in my view is
undisputable in the shorter term, in the context of
accommodating wind eVectively in the transmission
network, we think that BETTA design will deliver or
will require bigger transmission that we would
otherwise need if we had a diVerent arrangement?
The reason for that—and I am sorry I only made my
evidence available yesterday—is when you plan
transmissions you would normally see what are the
short term costs which the network incurs in terms
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of constraints. We have north to south power flows
in the UK and we need to manage that quite tightly
because we are restricted in that area. So if we want
to reduce the power flows on that system the only
way to do that is to increase power in the plants in
England and reduce power from generators in
Scotland—that is the only way to manage the
transmission network. So what you do then, you are
burning more coal in Drax and less coal in
Longannet and the price diVerential is what costs
money and you compare that with cost of
reinforcing transmission. What BETTA does in
contrast to what CEGB did is that in this
management of transmission you will see not only
fuel costs of these generators appearing but also the
investment costs appearing. Our analysis addressed
it that the constraint costs, which are now a major
concern of Ofgem currently—they are consulting on
that—on the Scotland/England boundary would be
in the order of ten to 20 million and now it is about
200 million, so it is a massively diVerent number
which would suggest we need more transmission
because the BETTA market happens to tell us that,
but we do not think that is what the CEGB or the
central panel would do. So we think that the market
signals are inappropriate for transmission
investment currently.

Q17 Dr Turner: One of the central features of
BETTA of course is locational prices for
transmission, which clearly disadvantages far flung
generators because the most intensive natural
resources available, say oV the northwest coast of
Scotland and the centre of consumption is in
southern England. By locational transmission
charges you sent a very adverse investment signal to
renewable generators just at a time when we want to
increase renewable generation. So do you think that
there is a case for abandoning locational
transmission charges and going to a flat rate—if you
like, a postage stamp model?
Professor Strbac: Can I start with this because we
have done quite a lot of work in this area quite
recently about these issues. In fact BETTA is not a
locational model; we do not respect location when
we trade energy in the UK now. But we have
suggested that we actually need to move into this
regime and this is simply because the amount of
transmission which the present regime would require
is that every generator on the system should be able
to run simultaneously, broadly at the full output.
That is the standard against which we have built
transmission. For the incumbent system with lots of
coal and gas it is not too bad because we want to
make sure that these generators can access demand
and make sure that we have a reasonable security of
supply. If you now put on that system a significant
amount of wind power which has a very limited
capacity value—and you cannot retire coal fire
power stations because you put wind on because
what do you do when the wind does not blow, so the
capacity broadly would have to stay on the system.
It is in our view blindingly obvious that building a
transmission system that would accommodate
simultaneous output of all wind plant and

conventional plant is not a good idea because it
would require massive over investment, and we have
suggested within the Energy Review and Energy
White Paper that transmission arrangements should
change to allow conventional plant and renewable
plant to share access because if you build less than
say 100 gigawatts because you only have 60
gigawatts of demand then conventional plant and
wind plant power would need to share access, which
makes sense—on windy days you allow wind to use
the capacity and on non-windy days Longannet,
Cockenzie and Peterhead can get on with accessing
the network. We are currently in the process—this is
the whole point about the Transmission Access
Review—to deliver that, but we have a major
concern about the details of that implementation
which we think potentially would completely
undermine this idea of the economic eYcient
transmission by allowing conventional plant and
renewable plant to share access.

Q18 Dr Turner: Are you then arguing in support of
provisions to the German Renewable Energy Act
and of the EU Renewable Energy Directive that
provide for priority of access to the grid for
renewables?
Professor Strbac: My personal view is that the UK
has this right. If you want to support a particular
outcome such as renewables you do that outside of
the market—you do not interfere with the market
rules that make the system work in an eYcient way.
So you give them money outside the market but you
do not change the market rules because the market
is there to deliver the most eYcient solution in the
short term and also to deliver the least cost
development. So you do not want to change the
market as to favour a particular outcome. That is my
view. My understanding is that Europeans are
rethinking and certainly Americans are because they
are embarking on a big renewable programme—
whether they are going to adopt the European model
or more of the UK model. In my view the UK model
is fundamentally more appropriate for what we want
to achieve.
Dr Pollitt: I agree with what Goran has said. I think
that the postage stamp model is a discredited one. It
is the case that transmission costs are a legitimate
part of the total cost of energy supply and they
should be reflected in the costs of buying electricity
from remote locations. It is important to remember
that with the rise of oVshore wind we now have a lot
more opportunities on where we locate our
renewable generation and some of the maps that I
have seen of where the Crown Estates might end up
having wind parks suggest that those will be
connected into much more favourable locations on
the transmission grid which pose much less problems
than just connecting everything in the north of
Scotland. It is important that our transmission
pricing arrangements reflect the benefits of those
potential schemes and encourage more eYcient
location of connection. So I think we do need the
right locational pricing on our transmission grid and
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we should resist what I would call politically driven
attempts to socialise transmission costs and to
reduce the correct market signals.

Q19 Dr Turner: That logic taken to its ultimate
conclusion would mean that the most markedly
eYcient location for new generation capacity would
be about 20 miles north of Birmingham, which is
totally inconsistent with what everybody wants in
any direction. There is a Transmission Access
Review going on to address the enormous queue of
already permitted generators and wind generators
waiting to join the grid. What are your expectations
about the outcome and what would you like to see?
Professor Strbac: I can perhaps start. When BETTA
was introduced the Scottish system was separate,
and the Scottish generators had only limited access
to the England and Wales energy market, which was
limited to about two gigawatts. With having now the
entire GB system a decision was made that all these
generators in Scotland would be given firm access to
the market and there was also an administrative
decision made that all generators who applied by a
particular date would also be granted access,
without actually having the underlying physical
assets available to deliver this. That has created these
queues and the consent costs are going up and all of
that. Now we have the Transmission Access Review
in process and we have recently seen Ofgem’s
concern. A month ago they wrote an open letter
about the constraint costs increasing in Scotland and
also asked the National Grid to review the way in
which we allocate access and the way in which these
constraint costs are allocated to users, to perhaps
facilitate a more eYcient usage—this is coming from
what Michael was saying—a more eYcient
utilisation of the assets fundamentally. Some of these
constraint costs which were in the past socialised, the
proposition is that they will now be allocated to
parties who cause these constraint costs, ie Scottish
generators, which should facilitate to some extent
this idea that on windy days we do not want all
generators in Scotland to run, we only want wind to
run, and so if these costs are passed to the generators
hopefully that might encourage conventional plant
in Scotland not to run on windy days. So we
welcome this action of Ofgem—this is on the
positive side—but there are a number of other issues
associated with TAR with which we are concerned,
which may completely undermine this process, one
of which is transmission charges associated with the
usage of transmission network, which in our view are
not suYciently eYcient in terms of delivering signals.
So we might end up actually building more
transmission than we need given the transmission
access arrangements—if I can just explain where we
are moving towards developing more market-based
arrangements in transmission—where users of the
network would have a choice as to whether they
want to have firm access to transmission or whether
they are happy to use the existing transmission
network. This choice would be based on costs
obviously and so with a firm access choice you would
fund investment in new transmission; and for non
firm access you just use whenever it is available. That

arrangement should facilitate the outcome of
facilitating the sharing of access. However, the
present situation is such that the long term firm
access is made in our view artificially at a low cost
while the non firm access, which leaves you with
uncertainty whether you will be able to run or not is
incredibly expensive. That is why nobody among the
players likes a short term, non firm access—
everybody wants firm access, which means that we
are not going to succeed in the entire process. If
everybody chooses non firm access that means that
we are going to build transmission that can
accommodate everybody’s simultaneous maximum
outputs, which is not eYcient. So we think that there
is a massive area in there to make that choice right
so that both choices have eYcient costs attached to
them, otherwise users will make a wrong decision.

Q20 Chairman: Can I just clarify a point here
because there is clearly an issue in terms of north of
the border and distances there that we have been
exploring. This might be a bit of a na–̈ve question
but you were saying that part of the logic would be
to operate a grid whereby where you have windy
periods you bring in your wind capacity and then
when you do not you bring in other forms of base
load. But these are all owned by diVerent companies
so where is the incentive for existing generators and
conventional generators to switch oV their power to
let the renewables go down the grid? What is in it for
them? Where does the market work on this?
Dr Pollitt: This of course is where things get very
interesting.

Q21 Chairman: Yes, they do.
Dr Pollitt: Once renewable generators stop arguing
about whether they are going to get eVectively a
subsidy by getting cheap access to the grid then of
course they might move to negotiating sensible
contractual arrangements with conventional
generation. So if I had a wind park that was using the
same wires as Longannet I would of course negotiate
directly with Longannet to share access and come to
a contractual arrangement which would be mutually
beneficial. So what we do say is that already these
sorts or arrangements are arising in the system where
wind operators do contract with conventional
generation to back oV the conventional generation
when the wind is blowing. So we would expect there
to be mutually beneficial trades that are possible. I
remind Goran of something he once said to me—
there are other exciting possibilities which are of
course links between the heat system and the
electricity system. As we know in Scotland there are
lots of heat requirements so of course when it is a
windy day in the winter it is quite possible that one
could imagine contractual arrangements to dump
electric energy into heat in Scotland rather than
require us to have massive transmission capacity
north-south.
Professor Strbac: On windy days if you have the
right arrangements the prices are not going to be
very attractive for expensive fossil fuel power to run
anyway. What it would mean prices in Scotland on
a windy day are going to drop, which means that the
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demand will now have the chance, as Michael was
saying, rather than burning gas we could use
electricity and in that arrangement we can see that
demand could compete with building transmission
and unfortunately these TAR arrangements have
excluded demand from the picture, which we think
is a major missed opportunity and it will also lead to
ineYcient transmission investment because we may
not need it. There is a very interesting example in
Denmark. You may be aware that Denmark is to
some extent leading Europe in wind development
but also in CHP—In Denmark every village has a
little CHP engine. Obviously the size of Denmark is
ten times smaller than the UK so in terms of volumes
it is much less, but given the big interest in wind a few
years ago they faced exactly that problem. They had
a CHP plant running whenever the heat was
required; wind was running when it was a windy day,
so on very windy days when the electricity demand
was not very big there was too much electricity on
the Denmark system. They are linked with Norway
so Norway was taking from them zero Euros per
megawatt hour electricity, thank you very much,
reducing the output from their hydro plant and two
days later selling them their energy at 40 or 50 Euros
per megawatt hour back to Denmark. But at the
same time Denmark, given that it did not have the
signals, was burning gas and paying this CHB plant,
if you like a feeding like tariV, without having the
understanding that you are now burning gas to
produce electricity which is of no value. So they have
introduced a simple scheme which has now passed
the information about the electricity prices to CHP
plants so since November 2007 the prices in
Denmark have not gone below 20 Euros a megawatt
hour on a very windy day because demand has
reacted to changing behaviour on windy days; we
could potentially learn from that.

Q22 Chairman: Is that price driven though?
Professor Strbac: Price driven, only price driven.

Q23 Chairman: That is interesting.
Professor Strbac: Just giving them the price, which
was all they got.

Q24 Mr Weir: It seems to me that your answers so
far illustrate a collision between targets for
renewable energy and markets and how they work.
If you are saying that there should not be a postage
system as suggested for renewables how are we going
to meet our targets given that much of the
renewables are in remote areas like the north of
Scotland and tidal and wave perhaps oV the coast of
Scotland. How is that going to be met without some
system of encouraging the building of these and
building the network to serve them?
Dr Watson: Can I pick that up because I actually
disagree with my colleagues; I think that having
some form of priority access to renewables is
probably right and my rationale for that is this issue
of lock-in that I mentioned earlier; that it is new, it is
diVerent, the system is not used to doing it. A level
playing field does not give everybody equal
opportunities; it is not an equal opportunity shop, it

is not a level playing field—it means that what it does
is favour a set of rules and regulations which are
designed to, if you like, favour fossil plants, the
things we have and they have served us well, as I said
earlier. I think if you are really trying to push
renewables as fast and as far as we are trying to in the
UK to meet that target, which might mean 30 per
cent electricity, then you are going to have to think
more radically on that. By the same token on this
issue of location, which a couple of you have
mentioned, I do not think it is enough to give
locational signals which are just about eYciency and
the cost that a new generator imposes on the system
as it is because this system as it is has been designed
with history in mind to serve today’s needs but not
tomorrow’s—tomorrow’s needs are probably served
by diVerent architecture. So you have to combine
some sense of eYciency—I would not say that you
abandon some sort of idea of eYciency—so as one
of my colleagues was saying, if you are choosing
between two oVshore wind farms and one is in a
much more economically eYcient location than in
another you would want the system and the
incentives to say go to the economically eYcient
location. My worry about having eYciency as your
main driver is that you are not getting over this
barrier that you are really thinking about
transformation of the system and building grids
where are none, and by definition that is expensive—
you cannot get away from that. So I think the
regulatory framework must take that into account.
Professor Strbac: Onshore wind is a very profitable
business and transmission costs in terms of make or
break of onshore wind in Scotland is not the issue.
There is no question about the probability of wind
onshore; that is number one, so it is not going to
change. My worry about this argument is that in fact
this is going to be not very helpful because you will
have to build in more transmission which is not only
going to be more costly but it is also going to
introduce further delays. So eYciency in
transmission in my view is absolutely vital for
delivering targets in the right timescales because we
do not have them we are going to end up building
stuV which we potentially do not need and it is just
going to delay further and further connections of
wind power and we are going to miss the targets.
OVshore wind and tidal are completely diVerent
technologies—tidal, if you like, is still on a
demonstration phase, there are not very many
commercial companies running into connecting
tidal, but we know how to deal with oVshore wind.
OVshore wind currently in the present climate is very
marginal and we are very worried that when you
look at the sums involved and the costs of oVshore—
and you can see that people are pulling out of
oVshore development—that is a very worrying
activity.

Q25 Mr Weir: But is one of the reasons for that
because of the current connection regime that means
that those developing oVshore have to pay the costs
of connecting into the grid, ie the substance cable. So
is that not a cost barrier to developing oVshore wind
and meeting our renewable targets?
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Dr Watson: I think it is. This is a target set by
government on behalf of a social goal, which is
reducing carbon emissions and we have decided with
our European partners that pushing renewables to
20 per cent across the EU is part of that goal. So in
a sense to load all the costs of that social goal on to
a set of private actors you expect to help to deliver
that goal does not seem to me to make sense. You
have to find some way of sharing those costs between
the actual investors, so that you send some sort of
signal about eYciency and about location, but
sharing that between them and socialising across all
energy consumers because in the end we are the
people who are both using the energy services that
electricity is providing but also we elected the
governments who have decided to implement those
social goals. So in a sense it is a shared responsibility.
Chairman: We want to explore this issue of the
oVshore wind connection because it is quite a
serious one.

Q26 Mr Weir: You mentioned the question of the
interaction between traditional fossil fuels and wind
in particular but one of the diYculties is that in
Scotland the electricity companies are vertically
integrated and Scottish Power and Scottish
Southern are also involved in wind. If you go into
that system are you not giving a commercial
advantage to those already established companies
rather than allowing new companies into the
market? Because if Scottish Power, for example, are
running Longannet and are also running Whitelee,
for example, a large wind farm, then they have a
inbuilt advantage in dealing with that where other
companies trying to develop in the north would find
it very diYcult to break into that market.
Dr Pollitt: This relates to the issue of ownership and
unbundling of transmission assets. I have certainly
argued strongly and I thought it was the general
position of the British Government that we were
very much in favour of ownership unbundling of
transmission assets and that has been a very
successful ownership form in England with the
National Grid Company being completely separate
from the rest of the electricity system and being
separate from generation. I think there is an issue
about why we continue with this form of integration
in Scotland and why we do not move to regularise
the distribution of ownership of transmission assets
away from generation in Scotland in the same way
that it is in England, because I think it is potentially
problematic. It seems to me that the evidence,
although fairly anecdotal, is quite strong that in
countries that have independent transmission
companies do better and have more competitive and
more successful electricity systems than ones that
continue with integration of generation and
transmission.

Q27 Sir Robert Smith: Going back to what Jim
Watson said about the public buy-in. The whole of
the north of Scotland got its electricity system in a
sense by that hydroelectric developing with the

community buying-in to that whole system going
there because they got the benefit as well as the
impact.
Dr Pollitt: We had a successful Central Electricity
Generating Board which had transmission and
generation integrated and it did successfully
integrate what was previously a very disparate
system and it did successfully scale up and meet
electricity demands during a period of
electrification. But we are now in a diVerent world
and I think that the standard argument is about
vertical integration being a good thing in the early
stages of the development of an industry, but once it
has matured then we can think about whether
vertical separation is a more eYcient way of
organising an industry.
Chairman: Let us explore this position of oVshore
wind because I also understand that there is a queue
of capacity that wants to connect and there are real
timescale problems in some of this. If I could bring
Anne Main in on this.

Q28 Anne Main: Do you think there are enough
companies in the market for an auctioneering
process to work?
Professor Strbac: This is currently in process. I have
not in fact followed this very closely but I know that
there are concerns about whether there will be a
suYcient number of companies wanting to do
oVshore transmission grids and that in terms of the
revenues and the certainty of income for them I
understand that there quite a significant number of
concerns associated with that. But this process is still
going on and it is very diYcult to say. I know that a
number of companies are talking to the regulator
about the details of these arrangements—is there
enough for them to do the job? That is what is
currently happening and so I think it will be
premature to say at the moment whether it is going
to be successful or not. There are certainly concerns
being raised whether people will be interested in
doing that.

Q29 Anne Main: Is it the vagaries over what is in it
for them in terms that they are not actually sure what
the costs are going to be; they are not sure what their
eligibility is going to be for connecting in, for
example. So is it because there is not enough
certainty at the moment in this process that is
causing this concern?
Dr Pollitt: I think that the emerging oVshore regime
is extremely exciting because what we have the
prospect of is a competitive transmission regime
which we do not have onshore. I think the prospect,
at least initially, is that there will be a significant
number of bidders. There are a lot of companies in
Europe that are interested in transmission and there
are potentially American companies as well. What
seems likely to happen is that there will be point to
point connections so rather than some fancy
integrated oVshore grid we are just going to be
talking about a line straight out from the nearest
point on the coast to the wind park. So it is going to
be a very standard investment that is going to occur.
I think all the signs are that this has the potential to
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be a competitive auction because of the
standardisation that will be involved. There will be a
lot of learning from the first few auctions and we do
need to worry, as in all auction processes, whether
over time the number of bidders is going to decline.
But the experience of the UK in the private finance
initiative generally has been that we benefit by doing
this first of course because everybody wants to be
involved in the UK auction process because it might
happen elsewhere.

Q30 Anne Main: Can I just move on from that? You
said about private finance and when we have had
evidence at another Committee from the smaller gas
fields there were some concerns about accessing the
funding. Do you believe in today’s economic climate
that to push this forward in a timescale that is
acceptable that there will be the funding in place
with people who are prepared to invest in what is, as
you say, an exciting time—but exciting times are not
always good times economically.
Dr Pollitt: That is a diVerent form of excitement.

Q31 Anne Main: It is a serious issue. It is all very well
people wanting to buy into the excitement if there is
not the funding to help this move forward.
Dr Pollitt: The way that it is going to be funded at
the moment is that it is going to become part of the
general transmission charging regime, so actually
the funding regime for people who operate these
transmission assets is going to be guaranteed that
you will bid your auction price and that revenue will
be guaranteed for 20 years; and it will not be subject
to any actual energy risk, so as long as you provide
the capacity you will receive the payment. So
actually this looks like a very safe investment from
an investor point of view, and I think that the
prospects are that there will be significant interest
from the investment community relative to other
investments in current conditions of financial
uncertainty.

Q32 Anne Main: My colleagues might want to
explore that further but I would like to bring in Dr
Watson. In your evidence you note that the process
of developing modifications to the oVshore regime
has been slow; it is already over six years since the
DTI published its strategy for oVshore wind. And
quite a few of you referred to delays in the evidence
you are giving us now. Given that the final
government consultation on an oVshore regime will
be in late March 2009 and the first competitive
tenders running from summer 2009 and the fully
established regime by June 2010, a very short
timescale given the six years that you referred to.
Would you like to comment on the deliverability of
that particular short timescale?
Dr Watson: I think it is diYcult and the issue of
timescales is not just a network issue, it is a generic
issue in the way that government goes about its
policy making. Often there are endless consultations
as opposed to decisions and action. I am all for
consultation but as somebody who is asked to
respond to them a lot, having to respond on the same
issue two or three times over a period of years in the

absence of a decision is onerous for me and for all the
other people. But the more serious point is I think
sometimes it is a reason for delay because
government does not want to stick its neck out and
make a decision. I cannot comment on the detail of
that one in particular; my comment was more a
general one that here is another example of an
announcement being made of grand strategy but the
implementation can be incredibly long. So I think
that government does need to be quicker because
there are other things which are going to delay this,
such as the issues we have already mentioned of
public financing and all of these other things.
Government inserting its own delays is not that
helpful.

Q33 Anne Main: Your concern then is that
historically this has not happened? Historically there
have been a lot of delays and numerous rounds of
consultations.
Dr Watson: Yes.

Q34 Anne Main: Do you have confidence then that
there is going to be a change of attitude?
Dr Watson: I cannot see a big change in the way that
government goes about its business but then if we are
going to successfully, for example, live within the
five-year carbon budgets under the Climate Change
Act then I think some sort of faster system of
translating targets and wishes into action is going to
have to be implemented.

Q35 Anne Main: It has been a concern about how we
are going to get to what has been now an extended
target in terms of our reduction in carbon. By
pushing it further forward some people have said
that that has just made the decision to go further
ahead
Dr Watson: You have got to remember that there is,
also, a very serious discussion about the 2020 target,
which could be up to a 42 per cent reduction in all
greenhouse gas emissions, which goes along with the
15 per cent on renewable energy as a whole. So the
need for urgent action does not go away with all the
focus on 2050; I think the Government and the
Climate Change Act are absolutely right to insert
that milestone, otherwise, as in the US debate, you
can say something very radical on a long-term
timescale, as Obama has done, but in the short term
there is a real unwillingness to engage with anything
that moves towards that.

Q36 Dr Whitehead: Could I ask about the question
of actually getting connected up to the transmission
network? You have mentioned already the
something like 61 gigawatt queue of generators
seeking connection to the transmission system—17
gigawatts renewables, some oVshore and some
onshore. At present it appears that the position is
rather similar to people booking rooms in hotels
before they have found out whether they can get time
oV work. Therefore, the first-come-first-served
market system, as it were, may be guilty of providing
a number of blockages to those schemes that are
more likely to come on stream but cannot get
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connected. What is your view of the way in which
that system might be ameliorated, particularly
through the transmission review?
Dr Watson: Shall I start, briefly, at least? This key
issue is picked up in the Transmission Access Review
document about investment ahead of need (so-
called), which is that you would have some strategic
investment where, perhaps, it is anticipated it is quite
likely you are going to have assets, whether they be
oVshore wind, onshore wind, or whatever they
happen to be. There is an increasing recognition,
which I support, within Ofgem, that we need a
regime which is going to do that, otherwise you do
get these problems of plants buying rights and then
being delayed and then somebody who is ready not
getting in. You do need to have some spare capacity,
which runs all the risks that Goran referred to earlier
about investing too much. I think, perhaps, we need
to let go a little bit of our anxiety about investing too
much because, otherwise, the alternative, to me,
seems to be this present status quo. So investment
ahead of need is required, and if you look at the
Energy Network Strategy Group report, which came
up with this £4.7 billion figure that the Chairman
referred to earlier, it does segment that by diVerent
types of investment, and some of it is identified as
being likely to be required under many diVerent
scenarios. If you like, there is a series of less-regret—
not no-regret—measures that could be made, and
that is where I think this investment ahead of need
could be put into operation first. There are more
uncertain investments where you are really not sure
whether they will be required, and there it is more
diYcult, and I recognise the dilemma that regulators
are in about that.
Professor Strbac: There is also development in the
regulation of networks. That may be a part of RPI-
Xw20 but certainly it is being discussed now, which
are the ideas that the network company such as
National Grid would be allowed to, if you like, go
and develop for speculative strategic projects. If they
expect that there will be a requirement for that
system, the risk profile of that investment would
need to change, given the uncertainty of the future,
but if they get it right they might look to a larger rate
of return. For example, there is now an example in
Wales where there is currently a 200 megawatt wind
farm which wants to connect to the system, and for
that they will need to build a (to use technical
language) 132-kilowatt transmission, but if there is a
potential maybe for 1,000 megawatts to come, and if
that materialises, we will need to then build two or
three times the same thing, which is not a good idea.
So National Grid is talking to all these developers of
this scheme, hoping that they will build a bigger
system which will then turn out to be useful and they
would make a larger rate of return. So there are
developments within the regulation concepts which
would allow more of this strategic investment to take
place in the networks. You are probably closer to
that.
Dr Pollitt: I think we need to recognise that there is
a default development path, which is the sort of big
transmission and distribution investment path with
large-scale renewable generation being connected to

the system, but that is not the only path. We need to
be open to the possibility of a cheaper, diVerent
option emerging, or some combination of a more
localised large-scale outcome. The danger is we may
make a lot of strategic investments up front in
increasing the size of the transmission system which,
when we realise the costs of connecting all the
renewables to that system (because it is not going to
be least-cost), we will actually not make use of it. Of
course, we can do transmission first and then find
that the generation does not actually materialise. I
think we need to be cautious about making large
investments up front ahead of established need. That
is why I have argued for making more use of
negotiated settlements in trying to tease out whether
there is going to be demand if we expand the
transmission system, and have some basis for this
expansion—and to give reasonable opportunities to
more local solutions and to demand-side
management measures and interactions between
heat and electricity. Otherwise, I think, the danger is
we will make large investments up front which we
actually would not be able to follow through on.

Q37 Charles Hendry: Can I got back to what you
were saying, Dr Pollitt, about the oVshore
connections and the preference of point-to-point
connections? The companies seem to be queuing up
to say why they are pulling out of oVshore: we have
seen Shell taken out of London Array, we have seen
Centrica putting some of their plans on hold, and
Eclipse being sold; we have seen Masdar coming in
and then saying they are not sure the finances stack
up at the moment. One of the points which they seem
to highlight is the costs of that point-to-point
connection, and a preference to have a bootlace
structure that the National Grid talks about, which
would link up a number of the oVshore facilities and
bring them to coast on a few key points where
demand is going to be greatest. Why do you seem to
have ruled that out in your preference for a point-to-
point structure?
Dr Pollitt: I am not ruling it out. I think one always
needs to be cautious when people who are making
generation investments point to transmission costs
as to the reason why they are pulling out of
investment, because actually what often is the
subtext of those sorts of comments is: “If you
subsidise my transmission investment then my
investment in generation makes sense”. That is a
dangerous logic to go down. The reason, I assume,
why people are pulling out of these investments is
because, actually, the generation costs do not add
up, and that is an even better reason for not
subsidising the transmission—because what we are
really finding is the generation incentives are not
there.

Q38 Charles Hendry: Do you not think that the
bootlace concept is worth investigating further?
They are not saying they are pulling out because of
the transmission costs but they are saying that that
is the more expensive way of doing it, in going for a
point-to-point system. If we are looking for this huge
expansion—something which nowhere else in the
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world is looking at, 33 gigawatts of oVshore wind—
then is there a case for greater government
intervention and engagement in saying: “We will
help to pay for the connections between those
diVerent oVshore facilities”?
Dr Pollitt: Goran can probably comment on the
technical benefits of creating grid oVshore, but it
seems quite clear that the competitive benefits of
making the investment simple and point-to-point
are potentially quite substantial. It remains to be
seen what bids actually materialise for some of these
point-to-point connections. The anecdotal evidence
that I have heard is that even the threat of this
process has disciplined some of the incumbents who
are making island connections already into reducing
what they say they will be able to do them for, so
there are actually, potentially, quite significant
savings from standardising the investments, and
making the auction process very competitive—not
to mention the technical benefits of just connecting
straight DC connections into the grid, but Goran
can comment on that.
Professor Strbac: We did work which was used to
develop oVshore network design standards for
round 2 oVshore. The costs of oVshore transmission,
when you compare it with onshore transmission, is
significantly higher and designs do not justify having
an interconnected oVshore system. On the benefits of
having interconnected—this is only 10 gigawatts of
it, or thereabouts—there is not a business case for
connecting oVshore wind farms and building
interconnection because the costs are significantly
higher than the benefits which you get from them. So
it is a simple technical and economic argument that
tells you to do point-to-point for these sorts of
amounts. There is no business case for that. It is too
expensive. OVshore in networks are not cheap. I
completely agree with Michael that concern is about
generation costs—they do not add up. Our concern
regarding the point of regulation is that oVshore
regulation in terms of compensation arrangements
for generators in case the network is not available
are discriminatory, which is completely unhelpful, in
my view. You may be aware, for example, that when
generators comply to the grid connection onshore
they get compensation if the grid is not there to take
out their energy. That does not happen oVshore. This
is a major discrimination and we have been pointing
out for sometime now to the regulator that there is
absolutely no justification for why wind farms which
comply to the standards of oVshore grids are
exposed to costs associated with unavailability of the
network. OVshore systems are much more diYcult to
manage than onshore; for example, if a transformer
failed on this platform it takes six months, on
average, repair time. Imagine, you are building a
wind farm and you might be, if a transformer fails,
which you cannot do very much about, six months
without any revenue, and if this happens to you
twice in the first five or ten years you are bust, while
onshore you get complete security against
unavailability of the network. We think that is very
unhelpful, given what the cost structure currently is
oVshore. We need any help which we can get rather
than discriminating against oVshore developments.

Chairman: Can we have a look at some other aspects
on grids, particularly the potential for
interconnection into Europe, and the idea of a
“supergrid”, which has been floated by the
European Commission, in particular?

Q39 Colin Challen: From what I have heard so far, it
sounds to me like there is not really a business case
to tackle climate change; the model is not capable of
delivering what politicians want from it. Discussion
is now taking place in Europe and in the
Commission about a European “supergrid”. Are
there advantages to us in actually buying into greater
connectivity with European countries and pursuing
this goal of a “supergrid”, which some people call a
“solar supergrid”, tapping into Saharan solar power,
for example? Would you take us through that and
where it might lead us?
Dr Watson: There may be advantages of it and if you
look at cases like, say, Denmark, which Goran has
already referred to, Denmark has been able to be
fairly ahead of the game on wind and on combined
heat and power because of its interconnections with
neighbours. So the advantages there are clear of
being able to do more radical things, possibly, with
your grids and energy systems if you have more
interconnections. Maybe Goran might want to come
in on this. There are, potentially, advantages in
connecting up systems where the wind might blow in
diVerent places at diVerent times, but there may also
be limits to that. Then, on the Saharan example, it is
often talked about but, again, I think there is a
technical challenge: the sun is not out all the time. So
how far that can be brought into the European
system and what kind of demand it will actually
supply—is it charging electric cars when the sun is
out? Maybe—you could do. It is an incredibly major
investment for the kind of capacity people are
talking about, and, of course, extremely costly,
probably. Of course, the regulations, the institutions
and all those other things to pay for it, would need
to be there. So I do wonder whether those very, very
big solutions are the kind of first port of call. That is
one possible advantage of interconnecting grids
more generally than they are at the moment.

Q40 Colin Challen: It poses a question, in my mind,
at least, that the cost has been put at £40 billion (or
euros—I forget which) over ten years. Spread over
the European Union, over that period of time, it is
not a huge amount of money.
Dr Watson: No.

Q41 Colin Challen: However, should it be delivered
in the current conditions—there are problems with
liberalisation of the markets in Europe and we have
heard a great deal this morning about the total
dysfunctionality, in my opinion, of our own way of
doing things—this does call for more of a
socialisation, does it not? If you were to approach it
on a Europe-wide scale, possibly backed up with
directives, then you are going to sweep away some of
this “Cannot see the wood for the trees” approach.
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Dr Watson: If you wanted something like a solar
array in the desert to supply lots of electricity to the
EU, you would have to have something that was not
a liberalised market to create the right incentives for
that kind of very large investment to go in. Investors
are going to have to have security of where the
electricity is going and who they are selling it to, and
all of that, but, as I say, I am not entirely convinced
it is the number one on that list of priorities for the
Energy Commissioner sitting in Brussels. Maybe
other colleagues want to comment on this.
Dr Pollitt: I think that European grids have other
priorities. I would like to see complete integration of
the European gas grid, for starters, and eVective gas
trading, and that is the number one priority for the
European Commission in terms of its grid policy. I
was at a conference last week about energy security,
and if you think that energy security problems of the
gas system are bad, well, think about the energy
security problems of importing electricity from
North Africa. I think the record on disruption of
electricity grids is much worse than their record on
disruption of gas grids. There are serious
geopolitical issues associated with some of the more
optimistic scenarios for solar from Africa that really
would demand very serious consideration, not to
mention the fact that the electricity transmission
grids are very weak in Italy or Spain or any of the
places where we would be landing the electricity and
then wanting to strengthen it and bring it up to
northern Europe. I think this is a long way oV and
requires certain fundamental changes in geopolitics
before we would want to be relying on large
quantities of African solar energy.
Professor Strbac: I could perhaps comment on the
case of connecting the UK with the rest of Europe.
We have done some analysis, in particular angled to
see whether we will be able to manage this
intermittency of wind better if we connect with our
neighbours. This shows that the benefits of doing
that will be rather limited because weather fronts
are, in fact, bigger than countries. Fundamentally,
when we have too much wind there will be a similar
situation on the continent. So there will be rather
limited opportunities to do that interconnection,
and we would think that there would be better
opportunities or more cost-eVective ways of
managing intermittency by integrating the demand
side of the UK and moving towards a system where,
particularly if you look at the longer-term, 2050 time
horizons, when we anticipate a start to integrate
transport, potentially, and the heat systems into
electricity, there will be massive opportunities to
manage the system if we get access to these resources,
because these are all, if you like, storage resources—
heat and then transport. Both providing storage.
Opportunities there, in our view, are incredible and
would have to be exploited. That is what we think.
If anything, the UK should be moving into the area
of integrating demand and generation in our system
rather than having a vision as to where we need to
put the wires.

Q42 Dr Whitehead: Could I take you to the other
end of the scale? To what extent does the talk and
discussion about the strengthening of investment in

the transmission network, as it were, ossify the
system in future into a one-way transmission based
system, whereby the transmission system supplies
the DNOs and the customers in a one-way street at
a time when, obviously, there is a great deal of
discussion and potential in distributed energy going
back the other way up the street and, therefore,
requiring, particularly, DNOs to look at the local
transmission systems and, perhaps, change the
nature of how those systems work within the overall
transmission system? Do you think there is a serious
danger that the sort of investment that is suggested
is going to shut the door on eVective grid import of
distributed systems?
Dr Watson: It is a risk. You talk about “shutting
doors”—I think the door is already shut and has
been shut for sometime. In a sense, what a
distributed generator of energy has to do is to open
it. As I said much earlier on, we have had a tradition
of distributed energy in Britain but you have to look
pre-World War 2 for it. We are a very centralised
system, so there is a risk of concentrating on the large
at the expense of the small, and my partial reaction,
on second thoughts, to the solar array in the Sahara
is to say that there is a lot you can do with renewables
embedded into distribution grids in local areas,
whether it be in public buildings or private homes,
heat and power systems in local towns and villages,
and so on. There are huge opportunities. Actually,
on the illustrative mix from the UK, from DECC,
about how they might meet their renewables target,
if you look at the pie chart they have got in the
consultation document, lots of that pie chart is big
stuV like oVshore wind, but there is a lot of it which
is local at various scales, whether it is house-local,
village-local or town-local. Again, to meet these
targets I think you have to open the system up to
allow the possibility of local generation and
integration with demand (going back to what my
colleagues have also said), and to do that it is
probably a bigger ask, in a sense, to change the way
that distribution networks operate. As you know,
they have been passive hitherto for a long time, and
now we are asking them, if they do connect to a lot
of distributed resources, to be active, to manage that
actively, with lots of diVerent generators of diVerent
sizes and types, which implies new control systems
and implies integration with demand, and so on. In
a sense, that is probably a bigger change, I sense, for
them than, say, connecting oVshore wind is for a
transmission company. Perhaps it needs more
attention. In a sense, I am agreeing with the premise
of your question that there is a risk if you over-
emphasise the issues of transmission access for big
renewables at the expense of the smaller-scale
technologies.
Dr Pollitt: I think this is potentially very important
and very exciting. It plays to actually engaging with
the public on issues of climate change and getting
public acceptability for adjusting our energy, and I
think it is an under-exploited opportunity at the
moment to move more into local energy service
company provision and to engage people with
smaller companies and smaller investments, and to
look to exploit local energy resources. Longer term,
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these are the sorts of experiments that we should be
doing now because they may pay oV very, very
substantially later on. They are diYcult—no one
pretends it is easy—and if you talk to any of the
incumbents they will probably tell you that this is all
terribly diYcult, and any interactions that we have
had with small energy service companies raise
questions about their competence and: “We think we
can do it better”. But I think this is an area where we
do need much more experimentation and where we
have got the chance to actually get public support for
doing something about climate change, because
people can see and be engaged with it locally and
engage with changing their behaviour because they
are engaging with a local company. If it is a big
national company telling you what to do you are
very unlikely to do it. Also, I think, it oVers the
prospect of lots of innovation because diVerent
things will happen in diVerent places; diVerent
technologies will be trialled, supply and demand will
be traded oV much more eVectively; new ownership
forms may come forward, so we may see customer-
owned assets or private/private partnerships, which
may all be necessary to achieve these very
ambitious targets.
Professor Strbac: The research which we conducted
in terms of comparison of distributed and
centralised systems is that in terms of integration
there potentially would be significant benefits in a
system which current regulation prevents them from
accessing. For example, if the wholesale electricity
market price, let us suppose, is £40 per megawatt
hour, if you can take the full 400,000 volts (very few
people can do that), if you want to buy at the end of
the system, it costs 10-12p per kilowatt hour—£100
per megawatt hour—our current regulatory system
means that (although the UK is leading the world,
by the way, in terms of changing the regulatory
regime around electricity generation, in my view) we
are still far from making a level playing field for
similar generators to compete on the same footing,
if you like, with the commercial company. Asking
electricity providers to produce at 4p per kilowatt
hour without recognising their benefits in terms of
networks is diYcult. So if we were able to make
changes in the regulatory framework, which I think
is going to be probably dealt with, that would enable
these distributors to merge and compete properly
with centralised solutions.

Q43 Dr Whitehead: You said they are exciting and
you have said that, yes, some changes need to be
made, but I think the central question remains: how
do you deal with the DNOs in terms of how
reasonably market-ordered access is provided? To
put it the other way round: at what stage of
penetration of the market, for example, would it be
considered necessary to make the serious changes?
At what point of penetration does the existing DNO
arrangement simply break down, particularly in
terms of, perhaps, an uneven demand for
penetration in diVerent areas, according to how the
DNOs are working? Do you consider that there are,
actually, as it were, regime changes which need to be

undertaken, perhaps which look rather diVerent
from some of the larger concerns on the transmission
network, in order to accommodate that new world?
Dr Watson: I think you can go quite a long way
before the system has to operate that diVerently,
depending on the concentration of distributive
generation—say, people generating electricity in
their home through solar panels. You would have to
have a very large concentration in a particular area
to start causing problems, but if that is spread out
around an area—studies have been done which show
you can go quite a long way. Although, as Goran
said, we are leading the world in regulatory change,
the irony is we are way behind most countries in
deployment of this stuV. We are very good at
regulatory change but, actually, delivery is appalling
bad, I think.

Q44 Sir Robert Smith: There is a disconnect there?
Dr Watson: A little bit, yes. The upshot of that is that
you can actually go a fair way before you start
getting to some of the real crunch problems where
the regulatory system would have to change. In the
meantime, I think Michael is quite right, there is a
need for innovation, and government regulators
through diVerent schemes could do a lot more to
incentivise the distribution companies and
newcomers to trial and demonstrate some of the
really new concepts, not just of technologies like PV
but how they all connect together and connect
together with demand in new ways. So then there has
to be a lot of learning done, so that when the time
comes where you do get this crunch and where you
do have to do things diVerently, at least there is some
knowledge there to build on rather than waiting till
you get there and then sort of saying: “How do you
do it?”—which, by the way, is what the Danes have
done and they have done it quite successfully. It is
not the only way but we have time to anticipate this,
at the moment.
Chairman: Can we have a look at this innovation a
bit more?

Q45 Dr Turner: We have established fairly well this
morning that the management of the grid is firmly
rooted in the first half of the 20th Century. Sadly, so
is most of the technology. There is an unfortunate
history of lack of investment for many decades in
research and development in transmission
technology. Can you give us your views on the
current state of investment and actual work going on
to develop technology? Clearly, there are several
outstanding areas where we could use advances in
technology, in terms of tackling transmission losses,
facilitating smarter grids and, particularly, the
immense cost of under-sea cabling and DC
transmission. Just how much work has been going
on in these areas?
Dr Watson: Along with most of the energy industry,
a corner has been turned, probably, in the last few
years, because of the availability of money from
governments but, also, commensurate anticipatory
investment by companies, whether it be utilities or
whether it be equipment suppliers like ABB—people
who have geared up their investments in R&D. One
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of the consequences of privatising the industry in the
UK, particularly for the distribution grid, was a real
run-down of what little R&D they did to the point
where they did virtually none at all. One of the issues
has been, from a grid perspective, with the
regulatory regime, that there have been eVorts to
incentivise innovation and demonstration of new
concepts, but because they are starting from such a
low base they have not been that successful. They
have brought forward some projects and some
activity, but not on the scale that I believe is required.
I have questions about whether you can rely on the
regulatory system, with some adjustments, so that
people can get a greater rate of return by investing in
innovation during a regulatory period; I have
questions whether that, in itself, is enough and
whether actually, as I said in answer to the previous
question, government itself needs to not only
support new types of PV cells, and so on, but a series
of area-based demonstrations of smart grid concepts
in practice, which is being done in many other
countries. There is a very big demonstration in
Boulder, Colorado, which I think is $100 million, by
the local utility on a smart grid, and there are many
examples in other, European countries. Those kinds
of investments do need to be made so that people
have a better understanding of how all these things
work together. Until we do that we are not going to
have it. We do have a problem with the current
system in investment.

Q46 Dr Turner: Are we missing out on a
considerable green industrial opportunity here by
not investing in up-to-date transmission technology?
Can you see any useful policy instruments that the
Government could deploy, whether it is direct
government investment or by Ofgem pricing
mechanisms, to not only increase the, frankly,
pathetic level of R&D investment in relation to
turnover from its present 0.5 per cent level, which is
derisory, and, also, achieve some intelligent direction
of the R&D eVort?
Dr Watson: I think there is an opportunity here, in
the sense that government centrally could fund
things under its current programmes, or you could
see it channelled through bodies like the Energy
Technologies Institute, which already has a
programme of work on distributed generation,
although it is relatively small. The other thing you
might consider, if you think about it slightly
diVerently, is perhaps whether you might build on
some of the exceptions, if you like, that have
occurred in the UK, such as Woking, which
everybody talks about, where innovative things have
been done through investment, and think about: is
there a case for creating or granting more powers to,
say, local authorities, or thinking of new ways to
bring in newcomer energy service companies of the
kind that Michael mentioned earlier, so that they
would be the ones that are actually experimenting
with some of these new concepts? Another
interesting lesson from history is that it is often the
outsiders and not the incumbents who are the ones

that really innovate; do the new stuV and actually
bring on more radical change which is not
incremental.

Q47 Dr Turner: What worries me is that I am hearing
a deafening silence from the three of you on whether
there has been any significant technological advance
in transmission technology itself—any advance in
DC cabling, for instance, that could make it much
cheaper and more flexibly applicable, because there
are so many applications where it would be
extremely useful if we had such advances. Is there
anything happening there?
Professor Strbac: Regarding the question as to can
engineers make a CO2-free electricity system, the
answer to that is absolutely yes. To remind you,
engineers have sent men to the moon in 1968, which
was 40 years ago, and making a CO2-free power
system is much less of a challenge than flying to the
moon. The issue which we have is all about the
budget; what is the budget required to get to the
problem? That is where the issue is. I have lots of, if
you like, dumb solutions to how we can arrive at this
but not many clever solutions. That is where, in our
view, there is a massive business case for investing in
alternative ways in which we manage the task. Let
me give an example. There are two key factors of the
present system of operation. One is that the British
system needs to balance very tightly. That has to be
done. Also, demand is completely uncontrollable.
When you switch the lights on in here, somewhere
generation produces immediately, or almost
immediately, the amount of energy which you have
just demanded. The whole culture and philosophy of
the system was being based on a predict-and-provide
mentality. Given that supply of demand is valuable
(blackouts are not very desirable and we want to
make sure we do not have blackouts), the traditional
solution is to then build enough resources, build
enough concrete, steel and copper to be able to meet
that big demand, because your only source of
control is in generation. Transmission control is the
only way we can do that, but also by changing
generation. In that respect, nothing has
fundamentally changed since 50 years ago. If we
continue with this philosophy, which we obviously
can do, if we build huge amounts of nuclear power
stations and huge amounts of wind, the system is
going to work, but we are going to have to waste
energy whenever production exceeds demand, so
there will be no problem maintaining demand supply
security. We have done some analysis, if we have
climate change at 2050 targets we have an all-electric
future, so we integrate transport and heat into this,
and you would end up with about a 300-gigawatt
system, which is now 60 gigawatts—big demand. So
a five-fold increase in capacity but only an increase
in energy of about two times. Your utilisation of the
investment, which is already quite poor, generates 40
per cent with wind, and networks about 30 per cent,
so if you continue with this philosophy of just
provide on demand, the utilisation of the investment
will be incredibly low; it will be below 25 per cent.
The alternative to that is to become cleverer in the
way we organise ourselves. One extreme would be
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that if we go to this electric-transport future, when
people come home everybody plugs their car in and
then they are getting it recharged, versus when the
car gets plugged in it sends information about what
is the status of the charge of the battery, and when we
want to use this car the next time we can reduce the
investment from 300 gigawatts to 150 gigawatts
supply. A massive savings in investment eYciency.
That is, in our view, a major opportunity for research
and investment. In terms of individual technologies,
they are all available, but what is not available, what
is not understood, is how we get all this together,
which Jim has pointed out. Given that the UK is not
very linked in terms of infrastructure with Europe,
we are going to hit first the problem of ineYcient
investment, and we could turn this potential
problem into a massive opportunity. Obama talks
about smart grids—that is not an unknown
phenomenon—but what we could do, in the UK,
given that we would need to have this in our own
patch in order to make the system work eYciently, is
we could start leading the world in this area and
exporting that technology, which is really all about
service provision, and which is all about integration,
and sell this to other countries. There is a massive
opportunity for us.

Q48 Charles Hendry: In addition to the issues of
managing demand, can I ask about managing
supply as well? One of the issues about wind is its
inherent variability. What about the technology of
electricity storage? Is it viable to be investing in
batteries, in hydrogen-compressed air, water
storage—those technologies? Is this also an area
where you think we could be carving out an
opportunity for UK plc? Or are we in a situation
where, simply, the costs of those technologies would
never be justified by the return which it would make?
Professor Strbac: Certainly several years ago, there
was an argument being built that for every megawatt
of wind farm you put out you need one megawatt of
some sort of storage. That would be a complete
disaster for wind because the cost of storage is twice
the wind cost, which is already quite expensive. Also,
when you put the energy into storage you only get 75
per cent back, if you are lucky, because storage
wastes a lot of energy. So you need to be quite
desperate to go into building dedicated storage for
this. If we move into a world of having, let us say,
heat pumps in cars, the storage will have been
bought for you because the buildings have got the
storage already inherent in them, and also people
who drive the cars would have to have the batteries,
so somebody else has paid for them anyway. All you
need to do is make use of it in a way that integrates
the system. I am not saying there is not mileage in
building new technologies—there would be
definitely—but I would suggest that we first try to
make sure we can exploit significantly cheaper
options and become significantly more sophisticated
in how we manage the system. I think that is where
the massive potential gain is. It is just getting more
organised and it requires investment because what
you need to do is merge information and
communication infrastructure with energy

infrastructure. Making energy cleverer is where, in
our view, the massive gain is, and that is where the
UK potentially could lead the world. It is very clear
that this is required, and, as I say, a bit of the
technology exists—we have mobile ‘phones and we
know how to communicate—but how you make this
system work coherently and how you make the
regulations facilitate that development is where we
need to spend our time.

Q49 Colin Challen: It confuses me a bit when we
have heard a lot about the markets producing
eYciency and yet smart grids, which are all about
eYciency, are struggling. I have seen many
manufacturers of things that you can put in freezers,
or put on industrial plant and all sorts of things, that
can reduce electricity consumption tremendously. Is
anybody at all driving a coherent policy on this—
Ofgem, the Government, the EU? Where could we
look to find a coherent policy on smart grids and the
associated technologies?
Dr Watson: At the technology level, obviously,
European research is funding technology platforms,
but I think what you are getting at is what is the
incentive for people to actually deploy these
technologies—in the fridge and in appliances in the
home? Then you have to look at the wider business
model and drivers of the utilities which dominate the
energy market, which (basically put) are: the more
they sell the more they earn; the more units they sell
the more money they get. There has been some
rhetoric and talk within government about thinking
about how they might be transformed into energy
service companies—there have been ministerial
speeches going back, I think, three years now, on
that—and the idea of giving them diVerent drivers.
Actually, what they are trying to do is to manage the
service, and that would lead you into all sorts of
things, including local generation, and so on. My
reading of recent consultations that came out in
February is that DECC has really pulled back from
this idea of trying to regulate companies diVerently
so that they behave as energy service companies. The
favoured solution was to put a cap on the emissions
from the electricity and gas supplied by companies,
and to reduce that over time, so that eventually the
companies would then have to either invest in
demand-side measures in people’s homes or in low-
carbon generation. Analysis has been done which
shows that that is all terribly expensive, so they have
pulled back from it. I suspect there is the economic
analysis behind it, but also there is a pushback from
industry because it would need a very serious change
in their business model. Those kinds of changes are
required if you are going to get energy service
companies on-stream.

Q50 Colin Challen: That is the generation industry
you are talking about?
Dr Watson: Yes, but obviously these same
companies are the supply companies—the retail
companies; they are not diVerent companies, they
are the same.
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Q51 Colin Challen: One driver is price, of course. If
the Government is not prepared to legislate and
regulate for smart technologies in a sort of direct,
interventionist fashion, if they simply change the
pricing structure so that, as an industry now, you do
have banding and all sorts of approaches to pricing
every half-hour and that kind of thing, would it
change the attitude to technology if we introduced
variable pricing so that the more you use the more
you pay per kilowatt hour?
Dr Watson: Again, those things may help but I think
there is an infrastructure investment issue here—the
kinds of things that Goran was talking about, about
the ICT revolution having an eVect on energy
systems. That can only happen if you made a set of
infrastructure investments; smart meters—not just
the box in the cupboard but smarter, and that can
give you information, but it is actually the IT system
that lies behind that so that that information is
available; real-time pricing, information about what
you are using and the carbon emissions from it. My
view is that that does require some sort of
programme of co-ordinated investment just like the
investment that gives us the pipes and wires we use
now as required.
Dr Pollitt: I think the Government has substantially
interfered with the market for smart meters. It was
the case, about, say, three years ago, where the
companies were expecting to roll out smart meters to
about 30 per cent of their customers, simply on a
private business case, but that has been delayed as a
result of the Government’s investigation of a policy
on a ten-year roll out, which of course is in line with
European directives. I think this area is quite a good
example of government interfering in the emergence
of what would have been quite strong market
pressures to introduce some of these technologies.
There is a case for (a) the Government getting out of
the way of incentivising these things and (b) making
sure that if they are going to go ahead with these
policies they go ahead with them quite quickly and
introduce some clarity into how the market is going
to evolve over time. I do know that there are
technology companies out there—British ones—
who are very, very interested in this; they see smart
appliances as the next big thing to mobile ‘phones,
and there is a lot of read-across from, say, mobile
‘phone technology into smart appliances, and there
are companies that are willing to invest, as long as we
can get the incentives set up.

Q52 Colin Challen: Does something have to happen
to Ofgem, really, to transform this? Do we need to
change Ofgem’s functions?
Dr Pollitt: My interest has been declared. Clearly,
the pushback on smart meters came from outside
Ofgem, and Ofgem were letting the market emerge
for smart meters, and it was about to emerge when
wider government policy got in the way.
Professor Strbac: In terms of wires, currently
companies get a rate of return on copper, aluminium
and steel, not on making better use of that which we
have. That is just a fact.

Q53 Anne Main: Very briefly, on the government
interference, as you said, on smart meters. Having
met the smart meter companies very recently, part of
it was not only government interference but they
actually believed there has been a lack of clarity on
what is expected of them—just smart meter
technology as a whole. Is this going to be a big
problem if we just do not know what we want of the
industries that we are expecting to deliver this?
Dr Pollitt: Yes.

Q54 Sir Robert Smith: Just to reinforce what
Professor Strbac was saying just now about the
companies and copper, and so on, surely what Dr
Watson was saying, which the Government, rather
sadly, seems to be turned against, is that turning the
providers into providers of heat, light and
mechanical power in your home would
automatically build into them the incentives to make
best use of the whole system, and to deliver this
smart technology.
Dr Watson: That is why I am particularly
disappointed to see that being dropped at the first
sign of, possibly, lobbying behind the scenes.

Q55 Sir Robert Smith: Some of the companies are
quite up for it, are they not?
Dr Watson: Yes, they were.

Q56 Chairman: I had the impression the companies
were keen.
Dr Watson: I have seen Vincent de Rivaz give
speeches where he said: “I can see a time when we
won’t make money just by selling units”. (That is a
slight paraphrase.) It is not like they were not up for
it at the time, and I am slightly puzzled as to what
has happened to that.
Chairman: Let us have a look at this in terms of
rounding up on these things. You have talked about
technology, innovation and regulation. Of course,
the big issue is the costs of all this, which seem to
be huge.

Q57 Mr Weir: We all struggle with the problem of
how we balance the cost to the consumer of energy
with the investment needed. Obviously, as we have
been discussing, huge investment is probably needed
in our transmission networks to meet our targets for
renewables into the future. Do you think the
consumer should pay the full cost of the network
upgrades arising from, essentially, public policy
objectives? Or do you think that in the future there
will be support needed from the taxpayer?
Dr Pollitt: Of course, there is the “polluter pays”
principle; clearly, if consumers are consuming
“dirty” energy, of course, they should pay, and it is
costly to decarbonise the electricity sector. The first
port of call must be the consumers, and we clearly
want to incentivise people to reduce their
consumption when they are faced with the true cost
of their electricity, which includes the cost of its
carbon. I think consumers must pay more, and it
would be very wrong if we blunted the incentives
which higher prices will give to more eYcient use of
energy. That said, of course, there is a serious fuel
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poverty concern, and I think the case for taxpayer
intervention is to help the fuel-poor. What I think we
need to maintain is the principle that somebody pays
and that prices for individual units of energy do
reflect their true cost, but there is clearly a case for us
directing any subsidies that we want to put into this
towards the poor customers. There is a lot of
potential there because many poor customers, of
course, are quite price sensitive and would welcome
direct subsidies either to reduce demand or to help
them to respond better to price signals. So if we are
thinking about rolling out energy service companies,
it is quite interesting to observe that the sort of local
authority energy service companies which we
already have (the Woking example and, also,
Aberdeen and Southampton), have been created
specifically to target low-income customers, mainly
operating around council housing stocks. So there is
a principle there that is already established that if we
do want to raise the cost of energy we can direct our
subsidies towards helping poorer people. That is a
legitimate use, I think, of taxpayers’ money because
it maintains the eYciency incentives of everybody
facing the correct price but it gets to the equity
problems of: “We don’t want to raise prices on the
poorest customers”.
Mr Weir: You are faced with a problem: every time
the price of energy goes up the number of fuel poor
goes up as well. It is a very diYcult cycle to break.

Q58 Dr Whitehead: Talking about the issue of
somebody has to pay and how that may be
structured, do you think the present system of five-
yearly reviews of network access payments is likely
to be in the immediate future up to the task of
accommodating what is an unprecedentedly large
investment proposal, not just in terms of the vision
for 2020 costs—the £4.7 billion—but, obviously, the
oVshore connection costs as well?
Dr Pollitt: I think this is something, of course, that
Ofgem is consulting on, at the moment. There is an
issue about whether you would maintain, basically, a
five-year review but you would have more re-openers
around it. So it is clearly the case with the oVshore
regime that that will be a rolling process, and as new
investment and new proposed investments come
forward then there would be an auction process for
connection. That will not be a five-year cycle.
However, there will need to be some network
planning of the five-year type because we need to
make investments which anticipate future demand
as well as just responding to demands as they arise.
I think we need both strategies. We do need to
maintain at least a five-year planning horizon within
the price controls, and we need to have the prospect
of more frequent re-openers or renegotiations as new
investment proposals come forward, but in order for
that to be feasible, of course, we need a more
streamlined process so that these things can be
properly assessed but quickly.

Q59 Chairman: Is there a longer-term indicative
programme in relation to the costs you have been
talking about? There is the five-year pricing plan,
which is a reasonable kind of a period for the pricing,

but is there a longer indicative programme? In the
water industry, for example, the water companies are
now required to have a 25-year investment indicative
programme. Is there anything like that within the
energy sector?
Dr Pollitt: No, not to my knowledge. My reaction to
that is that with water much less technological
progress is expected over 25 years than would be the
case in energy. So it is not clear that there is a parallel
to be drawn there, but it is interesting.

Q60 Anne Main: Can I take you back to the
consumer paying more, particularly if they use
“dirtier” fuel? Can I ask you to address the problems
that many people in rural communities express
about their choice of what fuels they can use? Also,
can you just touch on the billing system? Do you
think the billing system should make clearer as to
exactly what you are paying for; whether it is green
initiatives, whether it is investment or whether it is
subsidies, even? I would like to have your views on
this. If you are going to ask people to pay more I
would like to know how you are going to sell it to
them that they are going to pay more.
Dr Watson: I can certainly answer the second part.
The point is there are going to be costs, whatever
way the system goes—there is not a cheap route and
an expensive route to the long-term targets. I
definitely think there is a case for very clear
information about what people are paying for. A lot
of industrial consumers have this; so how much of
their bill is the renewables obligation; how much of
it is the EU Emissions Trading Scheme and what are
they paying for in terms of the Carbon Emissions
Reduction Target? Companies claim they are
making all these investments in energy eYciency and
most people do not know they are actually forced to
by regulation, so it is the consumers that are paying,
not the companies. I think it is very clear that we
must have that information as well as any other
further information about, for example, allowing
people to know that they are actually on a green
tariV (if that is what they are on), and clarity around
that. I think that is a pre-requisite for an open debate
in society about the costs and how we meet these
targets, yes.

Q61 Anne Main: Rural communities. Is somebody
going to address that?
Dr Pollitt: One would not want to necessarily
diVerentiate between rural and urban communities,
because, as we know, there are more urban poor than
there are rural poor.

Q62 Anne Main: I was not talking about poor; I was
talking about choice of provider. Also, the
connectivity in going out to rural communities can
often be far greater. If you talk to other providers,
such as Calor Gas, they are very unhappy that they
are the product of choice for a rural community but
they are being squeezed out. If you are going to go
down a certain route, how would you justify the
consumer in a rural community, for example, having
to pay a lot more if they have not got any choice?
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Dr Pollitt: I want to question whether they would
have to pay a lot more. There is certainly an issue,
which, as you know, Ofgem has been investigating,
about people who are oV the gas grid being charged
higher prices for electricity. Ofgem have brought
forward some proposals to reduce the price
discrimination against those customers. Of course,
in a low-carbon world people who are in rural
communities may actually have much more
opportunity to access cheap, low-carbon energy
than people in urban communities, so they may have
options for own-generation or access to locally
produced energy, which if we move towards this
eYcient low-carbon world, they would be able to
access much more cheaply than people in cities. So it
may be the case that in the future people who are in
rural areas will be much more advantaged by the
system than they are at present.
Chairman: In the last point today we touch upon
some other countries and what we can learn from
them, in terms of Denmark, for example. They are
not always strictly comparable, as we noted.

Q63 Dr Turner: We have already brushed with this.
There are clearly lessons to be learned from other
countries. In particular, I think, it is probably fair to
say that other countries have got further in achieving
the social objectives which we have for our energy
networks. So would you like to comment on what
lessons we can particularly learn from other
countries and how we should deploy them in the
UK context?
Dr Watson: I think we can learn lessons. Some of
those lessons are about networks and network
investment; for example, in some other countries this
issue of socialisation of costs is just taken as read,
and has been for a long time. They did not, for
example, in Germany have the debate we had a few
years ago about new wind farms and whether they
would pay the cost of the line to the network, as well
as all the cost of the network reinforcement. When I
talked to German research colleagues at the time it
was happening in the UK they did not understand
what I was talking about, and I had to explain it.
Actually, it was just taken as read that you pay for
the line and the investment and the system takes care
of itself. There are pros and cons to that but,
certainly, what that has done is presented less
barriers to progress in terms of renewables
deployment. Of course, there is the age-old
discussion between feed-in tariVs versus the
renewables obligation that we have had, and saying
the feed-in tariV is less risky has, again, led to more
deployment. So I guess there has been a tendency
towards accepting that once the social goal is set you
do it and you worry less, perhaps, than you do in the
UK policy environment about the costs and about
issues like eYciency. Costs and eYciency are there as
important issues in the mix, but they are lower down
the order of priorities. For Denmark, I think the
interesting thing is that they have sort of gone for
deployment of wind, and then dealt with the
problems when they have arisen. When they have
reached a point where they have got a lot of wind and
they are really relying on the neighbours a lot, the

company there—Energinet.dk—is actually investing
in a lot of technical solutions to think about how do
we reduce that and manage that? However, they
have waited until the problems have arisen, so,
again, it is a rather more pragmatic, shall we say,
approach of getting on with it and solving the
problems, whereas my view on the UK is you
anticipate the problems, worry about them, but
actually, in the meantime, what progress are we
making towards the target? So it is the other way
round, but other colleagues may have diVerent
views.
Dr Pollitt: I think this is a strong argument for
having much more experimentation and waiting and
seeing, because it is obvious, when we look around
the world, that the UK has much more ambitious
targets than almost anyone else, and there are not
really any good precedents. The only precedent that
there is for the sort of decarbonisation that we are
aiming at in global history is the French nuclear
power programme, and that was the only thing that
has decarbonised a whole large economy on the
same trajectory that we are trying to achieve over the
same period that we are trying to achieve it. Of
course, that only did the first 20 per cent; it did not
take them to an 80 per cent reduction in CO2. We
need to recognise that there are lots of interesting
little things going on around the world, but there is
nothing on the scale that we are envisaging. There
are areas which I think are worthy of more study; we
do need to look more carefully at the Scandinavian
experience, in particular the diversity of companies
that they have and the success of what has happened
in places like Norway and Sweden in terms of their
electricity markets, relative to ours, where they have
followed a very diVerent model to us but which
seems to have been equally successful. I think we
might need to look carefully at the experience of the
United States and some of the demand-side
management programmes that they have in the
United States, particularly in places like California
where they have strongly incentivised local utilities,
as we have heard, to demand-side management,
albeit, of course, from a very high demand usage
base.

Q64 Sir Robert Smith: When we were talking about
locational pricing transmission, the generators
obviously lobby us hard that those from the North
lose out because they have to pay more, but the
regulator comes up with the converse, and I wonder
if you could confirm your understanding. Of course,
the consumer in Scotland should be benefiting under
the current regime.
Professor Strbac: It will not, because it is excluded,
unfortunately. Fundamentally, it will not.

Q65 Sir Robert Smith: The consumer does not
benefit from the locational—
Professor Strbac: How I see the TAR is all about
generation; demand is not discussed. Demand is not
part of the picture at all—it has been excluded. It is
a massive missed opportunity.
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Chairman: Thank you very much, gentlemen. That
was an excellent discussion, although you seem to
have raised more questions than we thought at the
very beginning. It has been a very, very helpful input
to our Committee. Thank you very much.
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Q66 Chairman: Good morning, ladies and
gentlemen, and welcome to the Committee. It might
be useful for the record if you would start by saying
a little bit about yourself and the organisation you
represent.
Ms Kay: Good morning. I am Alison Kay, I am the
Commercial Director for transmission at National
Grid. We own the high voltage electricity system in
England and Wales and operate it in Scotland as
well.
Mr Barlow: Good morning. I am Mike Barlow. I am
head of Systems Management for Scottish and
Southern Energy, the transmission part of Scottish
and Southern Energy, based in Perth, and the
Scottish and Southern Energy transmission business
owns the transmission assets in the North of
Scotland.
Mr Steele: Good morning. I am Rupert Steele. I am
Director of Regulation for Scottish Power. We own
the transmission system in the central belt of
Scotland, as well as numerous other generation and
distribution assets. Because I am in a corporate role,
I can speak across the whole business.

Q67 Chairman: Thank you very much. You will be
aware that we have had some representations
recently in terms of policy and strategy in relation to
grids. I understand the Electricity Network Strategy
Group recently published our electricity
transmission network originally for 2020, which of
course includes a number of players within the
sector. I wonder if you would like to say a word
about what you see as the key elements of that vision
towards 2020 for the transmission network which
that group set out.
Mr Barlow: We were asked by Ofgem and DECC to
work as three transmissions businesses to have a
look at what grid developments might be required in
order to meet the targets for 2020. We came forward
with some renewable scenarios for Scotland,
England and Wales. We have identified a scenario of
reinforcements that would be required in grid
developments on the mainland to accommodate
that. Part of the approach has been to maximise the
use of the existing system that we have on the
mainland, and then to go forward with that to look
at other reinforcements that would be necessary
around the country. Some of those, extending

towards 2020, are starting to see some subsea cable
links, in parallel with the onshore system but still as
part of an integrated mainland system. There is just
one further point. In order to try to deal with the
uncertainty of how that generation might appear,
and where and when it might appear, we have
identified reinforcements in two phases, really: a
series of reinforcements which would be required
with a certain amount of certainty by 2015 and a
second set of reinforcements that might be required
by 2020 should the full volume of renewables appear
to that time scale. To try to deal with the uncertainty
of it, we have identified reinforcements in two
phases.

Q68 Chairman: Are you saying that you are trying to
develop a priority list in relation to where the
investment should go as short, medium, long term?
Mr Barlow: We have taken a view on where we think
the renewables would develop and also a view on
generation backgrounds and sitings of nuclear as
well, but it is predominantly a renewables view. We
have worked with currently existing views of that
and we have then focused on developing the grid
developments that would be required to
accommodate it. You ask about a priority list. It is
more a phasing of the developments that would be
required. By doing the phasing in these two phases,
we are trying to deal with the uncertainty but also
avoid the risk of stranding or over-investing too
early.

Q69 Chairman: Sure. By the implication of
renewables, I assume that within that you are talking
about reinforcements of the grid from Scotland to
South of the Border where there is an issue of
transmission.
Mr Barlow: That is one of the areas for
reinforcement. It certainly is one of the key areas.
The report also identified Wales as an area for
reinforcement, with the potential of integrating both
the onshore wind and the oVshore wind, because we
were looking at 34 gigawatts of wind in total
contributing to this. Other areas were the east coast
of England, the Dogger Bank type areas. They were
probably the three main areas, I would say: Wales;
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Scotland to the North of England, part of that
Scotland one; and some east coast reinforcements
down the east coast of England.

Q70 Mr Anderson: Could I ask you to be a bit more
specific on what you mean by reinforcements on a
practical level. Is it more pylons? Is it more
underground cables?
Mr Barlow: In the case of the North of Scotland, if
I could start there, in the background to the studies
we have made a working assumption that the
Beauly-Denny project would be in place as part of
the plans that we have for that. That is a significant
rebuild of an existing line. Thereafter, however,
maximising the routes and the assets that we have, in
the North of Scotland, Beauly-Denny eVectively
having been rebuilt unlocks the potential to develop
the rest of the system without rebuilding on existing
routes. It is really a case of doing something less than
that, not replacing the towers but replacing the
conductors and changing the voltages. In the South
of Scotland and the interconnectors to England,
there is no rebuilding of circuits but we have been
looking at placing some devices on to the system,
which are called series compensators, which are
more like sub-station devices, rather than changes to
lines. Part of the first phase of the reinforcements to
2015 would be a proposal to put a high voltage direct
current subsea cable from Deeside, Liverpool, up to
the Ayrshire coast around Hunterston, so that would
avoid the need to put a third major pylon line in that
area. Inevitably, I think, in the East of England the
approach has been taken to reinforce circuits that we
have, but into the future I think there are,
potentially, some lines there which may be required,
depending on the outcome of the oVshore
developments around Dogger Bank.

Q71 Mr Anderson: The estimated cost that we read
in our brief is £4.7 billion. That sounds low to me.
Would you like to comment on that?
Mr Barlow: The project looks at the reinforcements
on the mainland system. Included in that £4.7 billion
are the costs of these two potential HV DC subsea
cables, one on the east coast, as I have described,
going from Deeside to Hunterston, and one which
would be a second potentially required by 2020,
which would go to the east coast, perhaps from the
Newcastle area to Peterhead, thus reinforcing the
Scotland to England system. What it excludes, then,
are some of the costs for the oVshore links. It does
not include the links of the oVshore wind farms to
that main interconnecting land-based system. That
is our cost estimate of it at this point.

Q72 Mr Anderson: Given the fact that a lot of these
things might or might not happen—you know, how
much oVshore will we go for, who will do it, who will
invest?—how confident are you that the strategy
that you are putting forward will succeed?

Mr Barlow: I think that is the—

Q73 Mr Anderson: £4.7 billion question?
Mr Barlow: Well clearly there is uncertainty, and we
have tried to address that uncertainty by two things.
One is the phasing of these reinforcements. We are
relatively certain that we need to go ahead with the
first phase by 2015, and then we recognise that there
is a second phase to follow, should generation
appear in places we anticipate and to the volumes.
The second part of that is the fact that we are
progressing with the preconstruction works for most
of the first phase. The preconstruction works is work
that we can get on with now, without making a firm
commitment to construct. Therefore, as we do this
pre-construction work, eVectively in parallel with
the generators themselves being developed and
materialised, then we can move in to a construction
period on individual projects as the next stage,
perhaps in two or three years’ time.
Mr Steele: I really do wonder whether this
uncertainty issue is as big a problem for the
immediately identified upgrades as some people
have suggested. We know what the locations for
nuclear stations will be. The Government has very
kindly published a list. We know where the wind is
blowing: mainly in Scotland. We know that there is
currently significantly less capacity to get power out
of Scotland than is needed, and that substantial
upgrades are needed as a matter of urgency. The
history of this has been of the funding being
provided about five to ten years too late to have stuV
available on time, bearing in mind how long the
planning takes. I think the people who have worked
on this group have come up with a really excellent
phased plan, and our plea is: “Let’s just get on
with it.”
Ms Kay: They are strategic investments and, I think,
unlike anything that the three transmission owners
have done in the past. They are dependent on
clusters of generation coming forward. None of the
strategic investment identified by ENSG is
dependent on an individual generation project
coming forward. It has some more certainty built in
it, in that you are relying on a cluster, and if one falls
out the work that ENSG did is not sensitive to just
one falling by the wayside.
Chairman: That is helpful.

Q74 Colin Challen: From what I have heard so far, it
seems to me at least that there will be a kind of
inbuilt bias towards reinforcing the existing
structure, partly because of predictability of where
nuclear, if it happens, will go, and the
unpredictability of renewables. Yes, it is true that we
know there is a lot of wind in Scotland, but the
Severn Barrage, for example, still has a very
uncertain future. Taking the point that over-
investment is not a very wise thing to do: that all
points in one direction, which is away from us
meeting the generation of 35 per cent of our
electricity to meet the 2020 European Directive
package. Is there an inbuilt bias? I am not saying it
is a conscious function; it is just simply trying to
change the course of this huge tanker.
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Mr Steele: There has been historically a degree of
caution about putting in this infrastructure against
the possibility that it might not be needed, and that
caution has led to the certainty that there is not
enough of it. I am hugely encouraged by the ENSG
report, in that I think everybody got together and
produced a plan that will lead to a level of
infrastructure that will make hitting these targets at
least a possibility as far as the infrastructure is
concerned.

Q75 Mr Anderson: How strong a possibility? It does
not sound very encouraging.
Mr Barlow: From the work that we have done, the
positive side of it now, I think, is that there is a move
towards getting on with it without necessarily
making a firm commitment to go to construction at
this point. The preconstruction work that we are
now working on across the first phase of these
projects puts us in a good position. It is work that we
have to do anyway: we need to do it whether we are
committed to construct or not, but it does give us
that ability to make sure that it is the right
investment to be taking. I think that is where we are
and that is exactly what we should be doing at this
point in time. Of course, we do have to develop the
system in parallel with the generation coming along.
We could fall foul of investing too late, which I think
is where we have been, and we could fall foul of
investing too early at the risk of stranding some
assets. I think that the approach we are taking is a
good approach, given the circumstances of
generation. We are doing our part, really, in bringing
the grid developments forward, in parallel,
hopefully, with the generation coming forward at the
same pace.
Ms Kay: From a network perspective, the work that
ENSG has done and has shown to be needed to meet
a plausible scenario of meeting the 2020 targets, is
entirely doable on behalf of the networks. The key
thing, as Mike has just said, is the certainty of
ensuring that generators and developers are going to
come through to be on the end of those lines.

Q76 Colin Challen: You mentioned interconnectors.
Clearly this particular set of proposals, around
supergrid, for example, is bubbling up very quickly.
To what extent do those proposals become part of
your vision? You have mentioned the integrated
structure within the UK but what about an
integrated European structure, and what are the
barriers to creating such a thing or do you think it is
even desirable?
Mr Barlow: Perhaps I could say something from the
work that has come out of the ENSG first of all. Part
of the proposal was to look at the future-proofing of
the proposals, if you like, with a particular look
towards 2030. We are confident, as confident as we
can be, that the grid platform for 2020 will be
capable of accommodating interconnectors coming
in or more oVshore coming in, perhaps in a more
integrated form of system oVshore. What helps that
is basically the very simple nature of reinforcing the
core system, but I think we are also establishing
some key hub points onshore which would

potentially provide us with jumping-oV places for
starts of sub-sea to large oVshore renewable areas or,
indeed, to inter-country interconnectors. I think we
have a platform. The proposals provide us with a
platform for supergrid into the future.
Chairman: Perhaps we could move on to the
regulatory framework. This is obviously a crucial
part in terms of achieving your objectives and laying
out the framework for future investment.

Q77 Sir Robert Smith: How does the current
regulatory framework work towards delivering what
you have been talking about or not? The five-yearly
framework in the reviews was probably very eVective
for taking what was an over-engineered network and
making sure the customer was not paying too much
but can it deliver the vision you have been talking
about?
Ms Kay: Waiting for a signal from a user to connect,
which is what we have to do as transmission owners
at the moment, is not going to deliver the strategic
investment envisaged by ENSG. We have had very
constructive discussions with the regulator. We have
recognised that that development is not going to be
delivered under the current regulatory regime. We
are therefore looking at a form of regulation that
would allow us to invest ahead of a user coming
along and asking to connect, which will enable us to
deliver the type of investment delivered by ENSG.
Those discussions are fairly well advanced. As Mike
has referred to, we have had the £10 million pre-
engineering funding given to us. Throughout the
course of this year we will continue to develop that
regulatory regime. It absolutely needs to move on. It
has, as you have said, been very fit for purpose when
you have had one discrete generator coming along
asking to connect here and there. With the sort of
levels of generation that we are currently envisaging,
we do need the change to a more forward-looking
form of regulation.
Mr Steele: There was a prototype for this some years
back, a scheme called TIRG which was an incentive
to upgrade some of the stuV on the Scotland-
England interconnector. That is shortly bringing
forward another 600 megawatts or so of capacity,
and that was not, as it were, linked to particular bits
of generation. We have a model to work with. I guess
the other thing that we are looking for, as well as a
model that detaches the investments from specific
generation, is an appropriate rate of return, taking
account of the fact that with a credit crunch capital
is scarcer and more expensive than it has been in the
past. That is a factor both for these investments and
for the investments that the distribution companies
may be making dependent on their current review. It
has been stated that the investment programme
proposed by the distribution industry for the next
five years could support 9,000 UK jobs in getting
that part of the network sorted out, and so there are
employment and other benefits in pressing ahead
with this.

Q78 Sir Robert Smith: One of our witnesses in the
first session, Dr Pollitt, was more cautious about
whether we really needed to go down this road,
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especially if in the long run we are looking at
distributed generation. Obviously you have an
incentive as network owners probably to see a big
network as the solution. Are you sure that the
customer will not end up with an over-engineered
network again perhaps?
Mr Barlow: I think distributed generation will come
as well and will inevitably play its part. I see the
distributed generation issue as more of a distribution
network issue and how the distribution networks
can accommodate that. I see the large wind, onshore
and oVshore, together with the renewal of the
conventional and nuclear plant that we have, as
being very much a transmission issue. They interact.
Clearly in the amount of generation that we have in
total there will be an interaction, but I think that the
key thing at the moment, as we see it, is that as three
transmission businesses we are responding to the
requirement from large generators to connect on to
the system. If we were working to our licences, we
would be responding to generator developers
coming forward to us, seeking for us to develop the
network. I think the two, that and distributed
generation, go together. Perversely, more distributed
generation in Scotland exacerbates the problem,
because it just compounds the flow from north to
south again.
Mr Steele: At the moment we are talking about a
world where a renewable generator in Scotland
asking for a connection date is told 2018. The
platform is burning. To say that we can put it oV
around distribution generation just seems to me to
be completely wrong. Looking forward, in the long
term I think most people would say that the big
components of decarbonising the energy sector are
going to be CCS, nuclear and probably large scale
renewables, particularly oVshore. None of those are
distributed. They are all going to require a solid
transmission backbone. We should not forget that. If
those wires are not there, it will not happen.
Ms Kay: It is probably important to say that
distributed generation was certainly taken into
account in the ENSG scenario that we came up with
as the platform for developing the networks that
would be needed in 2020. I do not think we see DG
delivering a huge amount by 2020, but it is very
much there, as is energy eYciency. We have not
ignored everything else in looking at what networks
would be needed, and I think it very much comes
into Rupert’s point that this is going to be a
supplement to rather than a substitute for the
network investment. In all our scenario planning we
saw very much these critical strategic investments
being needed.

Q79 Sir Robert Smith: In thinking of the way the
regulation may change and go forward, who picks
up the bill if things do end up being stranded, if you
have guessed wrong and the market does not follow
the route?
Ms Kay: We are still obviously in discussions with
the regulator on what the exact form of the
regulation will look like. We will be incenvitised to
get it right and, hopefully, if we do get it right and
more projects come along and we deliver in a timely

manner and connect more generation, we will get a
higher rate of return. Similarly, we would expect to
take a share of the pain if we get some of these things
wrong. In the unlikely event that these things do
become stranded, because I think we have lots of
checks and balances along the way, there will be a
sharing of the pain between consumers and
developers and the network operators.

Q80 Dr Turner: Do you think the present
arrangements, British Electricity Trading and
Transmission Arrangements, are rather rigid? Many
aspects of it would seem to be disincentivising
renewables generation and very much weighted in
favour of traditional fossil fuel generators or nuclear
generators. Are you satisfied with BETTA?
Mr Steele: We are probably the UK’s largest current
generator of wind power. Obviously we have
Europe’s largest wind farm at Whitelee near
Glasgow. I do not know whether it is running today
but it has certainly been a huge success for us. We
think that in broad terms—and I am going to come
back to one exception in a moment—BETTA is
about right. The reason for that is that, although we
are a very strong developer of wind, the
intermittency does have a cost and it has a cost which
requires backup from other plant. It really is very
important that that is recognised in the system,
otherwise there is a risk that the other plant will not
be funded to be there to cover and provide that
backup. The principle that costs of intermittency are
exposed and available I think is a right one. The area
where I am most concerned about BETTA is
whether it will bring forward the backup that will be
needed as we move to much higher levels of wind—
almost the converse of the problem that you raise—
because that will depend on a plant that is not
running very often being able to charge very high
prices in those times when it is running, to cover its
capital costs for the large periods of time when it is
not. The concern that developers of that kind of
plant will have is that when somebody charges high
prices in periods of shortage there is a tremendous
tendency in political and sometimes regulatory
circles to use words like “profiteering”. The fear that
people might use those kinds of words will put
people oV investing, and then there is a risk that the
plant will not be there. We are asking the regulator
and DECC and people to think about whether there
should be capacity payments to try to even out the
situation, so that we do not get into that kind of
spiky situation. That is rather a long answer, but
there are some important points.

Q81 Dr Turner: It is a complex question, so that is
fair enough. There seems to be an obvious
incompatibility between British or UK
arrangements through BETTA and the draft EU
Directive on Renewable Energy. How do you see
that being resolved if the draft directive translates
into a real directive? To throw in transmission
charges: What is your view on locational
transmission charges?
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Mr Steele: I think I need to understand a bit more
specifically on the directive point what you think the
incompatibility is.

Q82 Dr Turner: I think the priority access for
renewable energy is the obvious outstanding point of
diYculty.
Mr Steele: We think renewable energy will eVectively
have priority access in any event, because the RO
mechanism will give people every incentive to run
when they are available.

Q83 Dr Turner: But you will not be incentivised to
allow them on. If they are not on call, it does not
matter if they are running; they just have to dump it.
Mr Steele: No, the way BETTA works is that
generators can dispatch themselves. There is no
requirement to be called. They may oVer services to
the grid where they voluntarily reduce output in
return for a fee, but there is no dispatching of plant.
Since 2001, when NETA came in, we have had a self-
dispatch system.

Q84 Dr Turner: Locational?
Mr Steele: This is a tricky situation, I think. There is
a system which tries to signal where plant should be
built. We would say that it is not cost reflective. We
think what it essentially tries to do is to measure how
much wire, on average, an incremental bit of
electricity produced might use. The calculation is
probably done very well but I think it is probably
calculating the wrong thing, because all the plant in
Britain depends on the grid being there. The plant in
the south a lot of the time could not generate because
it would be completely overloaded if plant in the
north was not feeding power down, so I do not really
buy the proposition that plant in the south is not
benefiting from the grid and should be paid by the
grid to be connected, whereas plant in the north
should be paying. It seems to me a very accurate
calculation of precisely the wrong thing.

Q85 Dr Turner: The diYculty is, of course, that it
loads the costs of remote energy sources. The
Pentland Firth is an obvious example. Fantastic:
many gigawatts of tidal stream power there to be
tapped, and they will be tapped eventually, but they
will fall foul of the current transmission charging
regime.
Mr Steele: Yes. I think my view is that we know
where these resources are; they will still have to be
developed there. These costs probably slow it down
and probably do not achieve an awful lot, to be
honest.

Q86 Dr Turner: Do you wish to see a change in the
transmission charging system?
Mr Steele: We would certainly welcome a less
extreme system closer to the European norms.

Q87 Chairman: Perhaps I could ask Alison to come
in on this.
Ms Kay: The transmission charges are meant to
recompense us for the physical costs of providing the
network, the costs of installing and maintaining it.

Therefore some element of cost reflectivity, some
element of locational pricing, does seem to us to
have worked in the past. It has given appropriate
signals for where we want generators to connect. It
has been very important in building the current
electricity system that we have had that locational
pricing element in there. That said, we have to
recover the costs of installing and maintaining the
network in some way, and to a large extent we are
very, very happy to discuss ways in which we can
move away from the current system of charging to a
more postage system set of charges. We are not
seeing any evidence, having said that, that
renewables, in particular in Scotland, are not coming
on, are not wishing to connect to the system, because
of the level of transmission charging. We have seen
no evidence of people not connecting because of
that. It has been planning and stuV that has held
people oV up to now, charging has not been an issue.
But we are running a consultation and we are about
to go out to the formal consultation stage within the
next few weeks on the proposals raised by the
Scottish Government and my two colleagues sitting
here with me today about moving to a diVerent
system of charging. We are very happy to discuss
alternative means. We think that locational charging
does send the right message to people wishing to
connect to the system.

Q88 Mike Weir: I would like to explore BETTA
slightly more. When this was introduced in 2005, the
idea was to have a UK-wide wholesale market in
energy. There have been complaints from Scottish
generators ever since that they are shouldering a
greater proportion of charges. I understand there is
a new proposal from National Grid and Ofgem to
change the balancing cost charges which will impact
seriously on Scottish generators. I wonder if you
could comment upon that.
Ms Kay: On the basis that we were cited as having
raised the proposal, Ofgem have asked us to look at
the costs of balancing the system. I think as a result
of BETTA we have seen the fact that the physical
network is obviously now over-utilised. The role of
balancing charges in the market has very much risen
in prominence since BETTA was introduced in 2005.
Therefore, it is not just the physical assets that are
very important in determining a generator’s costs; it
is also the costs that we incur in operating and
balancing the system. Those costs have tripled in the
last three years, since BETTA. We have been asked
by Ofgem to have a look at whether or not that is
sustainable and whether or not there is anything we
can do to reduce those costs. That is where we are at.
We are having a look at whether or not those
balancing of charges should be targeted on a more
locational basis, at the people who cause them,
rather than spread across the generality of the
industry as they are done today. Our consultation on
that closed on Tuesday. We are obviously going to
take into account the consultation responses, very
much so, before we proceed with any change to the
methodology, but we do think it is right to have a
look at them.
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Mr Steele: From our point of view, the principal
cause of these high balancing costs is the fact that the
network has not been expanded nearly early enough.
We, in our Scottish plants, want to generate. We
sometimes are asked by the grid if we could not
generate, please. We believe that it is entirely
reasonable in those circumstances that we are
compensated for being unable to generate because
the grid is not up to the capacity that it needs to be.
This is why I am so concerned that people are
thinking that they should be holding back on the
next round of investment, when all the evidence is
that we now have a problem caused by Ofgem and
others just simply not authorising the investment
early enough some years ago. From our point of
view, we do not see ourselves as a cause of the
balancing costs. We are unable to generate as much
as we would like because the network is not strong
enough, and it is really important that that is fixed as
a matter of urgency. We have obviously responded to
the consultation in great and elaborate detail and if
the Committee would like a copy I would be very
happy to provide it, but for now the point I would
make is that we have a firm right to export power
from our power stations in Scotland. The suggestion
that, eVectively, that should be downgraded to a non
firm right clearly puts a question mark against
investments that we have already made. It is one
thing, when you are thinking about an investment,
being told, “If you are prepared to accept a less firm
connection to the network you can have a cheaper
connection.” It is quite another when you have
already made the investment. We have just
committed £200 million to environmental upgrades
at Longannet, only to be told, “Sorry, the connection
that you thought you had is not going to be as good,
and if you want any compensation for not running,
you have to pay it yourself.” That is the nature of the
proposition that I am sure National Grid have been
prompted by Ofgem to put forward and we are not
very keen on it.

Q89 Chairman: Is that true, that National Grid has
been prompted on that basis by Ofgem?
Ms Kay: There was an open letter that went to
National Grid but copied to the rest of the industry
that asked us to look at the escalating costs.
Mike Weir: That is an interesting question we can
take up with Ofgem when they come to see us.
Chairman: We can indeed.

Q90 Mike Weir: Mr Steele, you said in answer to a
previous question that to decarbonise the energy
sector CCS and renewables are obviously two of the
very important things. Given that a lot of renewables
are in Scotland, CCS obviously you are trying to
develop, and at Long Gannet there are proposals for
pumping the carbon into empty North Sea oilfields.
If these charges go ahead, will that imperil
investment in this type of development for the future
in your view?
Mr Steele: It certainly makes it a lot more diYcult.
The combined eVects of locational transmission
charges, these proposals and all these things is a very
big signal to us saying “Close thermal generation in

Scotland,” and that seems to be completely at odds
with two things that I think might be quite
important: (1) keeping the lights on in Scotland—
because as far as we can see that generation is still
needed for that purpose—and (2) developing things
like CCS. And, as you say, it is also putting a signal
on renewables which is saying, “And, by the way, it
is going to cost you a lot more to build renewables in
Scotland.” It is completely at odds with all the things
that need to be done, and we see it as unhelpful for
all those reasons.
Mr Barlow: Could I make a linkage back to the grid
system reinforcements as well. Alison talked about
the balancing costs going high. They are the two
components, I think: the balancing costs and the
locational charges. The balancing costs are expected
to reduce as the grid reinforcements take place, so
the faster we get on with reinforcing the grid
reinforcements, then that will ease the situation on
the balancing costs, there will be fewer constraints
on the system. The locational point that was raised
using Pentland Firth as an example, is a very clear
example of where a resource exists, where the
resource cannot be harnessed or developed
anywhere else. It cannot move. The renewal of
nuclear generators is likely to be on existing sites.
Part of the thinking behind the original locational
charges was to give an option to generator
developers to say that it appears to be cheaper to
develop in the South of England. Of course that is
not relevant really to the renewable resource that we
are trying to see developed. The way in which that
links back through the grid is that the nature of the
locational charges, and perhaps the uncertainty of
the locational charges in the future, is acting as a
deterrent to generators, I believe, in terms of giving
them uncertainty but perhaps delaying them coming
forward. From a transmission perspective, in order
for the transmission businesses to get a clear
investment signal to invest in the upgrades, the
fundamental thing that we need is generators who
have clarity about what their intentions are. If they
do not have a clear investment signal and are certain,
then it undermines the transmission business’s
ability to have a clear investment signal as well.

Q91 Sir Robert Smith: There are still choices to be
made. One of the witnesses put it to us that if you are
wanting to get renewable or a CCS project to go
ahead, and transmission is a cost barrier, the
charging system is wrong. It should be the financial
incentive to build the generation that may need to be
changed. You still need in some way to work out
how you are going to charge the transmission
system.
Mr Steele: You do, but it does not seem to me
obvious that the current very extreme process gets
you to an answer that is sensible. It does not, in my
view, take proper account of the benefits that plant
in the south gets from essentially having its load
supported by plant in the North, and it does not take
account of the fact that there is load in the North. It
is a very interesting calculation of huge complexity
of completely the wrong thing, as far as I can see.
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Q92 Mike Weir: Miss Kay mentioned that
transmission charges were, in eVect, to reflect the
costs of maintaining the grid. That may have been
well and good initially, but now we are looking at
very tight targets of 30 per cent generated from
renewables in 2020, and I wonder what changes
would be appropriate to balance these targets as
against the cost of the grid, because, clearly, if we are
going to meet these targets, we need the renewables,
much of them in the North of Scotland, and they
must enter the grid. How are we going to reflect that
without changing the locational charge to perhaps a
postage stamp type charge?
Ms Kay: I think the key thing is giving the right
signals to generators to come along. Thus
mechanisms like ROCs (renewable obligation
certificates) and the like are very important in
encouraging generators to come along and connect.
I think the system of transmission charging has to be
clearly set out and absolutely transparent. It has
been, but we have been going through a period where
there have been lots of diVerent balls in the air in
terms of Transmission Access Review. Once we have
that certainty, as I mentioned in one of my earlier
answers, it is not National Grid’s view that that
system of locational charging is going to be a barrier
to new generation connecting in the North of
Scotland or, indeed, elsewhere.
Chairman: We must move on. I want to look at the
issue of access to the transmission network, which
we have touched on a little bit, but, also, oVshore
and the planning regimes and the potential Marine
Bill implications on this.

Q93 Mike Weir: How do you think the short-term
measures arising from the Transmission Access
Review have an impact on the current queue for
generators seeking grid access?
Ms Kay: If we separate out here the short-term
access measures, we are doing a lot with the two
Scottish companies in terms of short-term measures
to get access to the system. There is the longer
Transmission Access Review which has been going
on now for some 18 months and is still not at a close.
We have lots of short-term measures working very
collaboratively with the Scots to look at advancing
generation projects, particularly in Scotland where
we have identified 450 megawatts that can come
forward, because they have planning permission and
are ready to proceed. We have now had a letter from
Ofgem which signals that they will let those plants
on, subject to certain critieria being met, so that is
going to advance. In England and Wales the Ofgem
letter signalled an extension of that regime into
England and Wales as well. We also currently have
powers to knock out of the queue (if I can use those
words) the people who we do not think have any
realistic chance of connecting, so we are able to
create spaces in the queue for those generators who
are ready, willing and able to connect. I think over
the last 12-18 months the Scottish companies and the
National Grid have taken a far more proactive
stance in connecting generation.

Q94 Mike Weir: In how much of this are we getting
into a chicken and egg situation? Much of the
renewables generation in the North of Scotland
requires to be connected to the grid. It has already
been said that a lot of what the review group was
talking about was Beauly-Denny being there. It is
not there yet; we do not know when it is going to be
there. There are large gaps in the grid in the North of
Scotland that need to be connected up and there is
going to have to be a lot of investment in that group
before these renewables can be brought onstream.
How much of the transmission access to the scheme
is going to be irrelevant before the investment is
made in the grid in the first instance?
Mr Barlow: To build on Alison’s point, I think that
the short term measures—as I see it, the 450
megawatts—is really about making the best use of
the existing system. It is really about using spare
capacity, almost spare capacity that has not been
getting used at the moment, particularly from a
North of Scotland perspective. I think that is the
broad challenge that I see, which is how do you make
the best use of the system that you have at any one
point in time, making sure that is getting best use,
but always looking for the next stage of the
reinforcements that will be required? I think the
question about the short-term measures address the
first part of that, which is about making the best use
of the existing system, if you like, but you do not get
away from having to do the second part of the
exercise, which is to do the grid developments. For
sure, the grid developments that will need to follow
Beauly-Denny will provide a capacity in the North
of Scotland for about 5.5 gigawatts of generation to
get on. The first phase of that is relatively easy, the
reconductoring of existing circuits, but, for instance,
the Pentland Firth is likely to require a subsea cable
from that point southwards, and we are looking at
that as the second phase in that 2015/2020 type
timescale.

Q95 Mike Weir: What is your preferred option then
for the longer term? You still have the problem of
transmission charges and how that is going. What is
your preferred outcome for the long-term
transmission access?
Mr Steele: From our point of view, I think we would
say that the absolute priority is the infrastructure
itself. One of my complaints throughout all of this
discussion with the Transmission Access Review has
been that at least 80 per cent of the solution is going
to be around sorting out the infrastructure and at
least 80 per cent of the talk has been around the
access regime. That is why I am so thrilled that
ENSG has produced a result. That is the first point
to make. The second is that we absolutely welcome
the 450 megawatts and sharing the cost of any
constraints that arise equally, and that is all fine and
that will be really, really helpful. Is anything long
term needed to change the access regime beyond, as
it were, the short-term package, things like connect
and manage? In our view, probably not. There is a
huge enthusiasm in the regulator for auction
arrangements of various kinds. We think that they
may add more complexity than they actually achieve
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in getting more plant on the system, and we question
whether putting doubt on people’s ability to export
power will bring forward generation. If our
company was thinking of investing in a nuclear
power station, indeed we are in the consortium
doing just that, it is a lot of money. And to be told,
“Well, we don’t know how many of the 60
operational years you will be able to export the
power for. You might have to re-bid for it halfway
through” is not very attractive, and the same goes for
a big renewables project. I think our answer to the
long term is: Build the wires and leave it at that.

Q96 Dr Turner: Geography is not necessarily
helpful, as we have already discussed, in terms of
where raw resources are—they cannot move—and
where the wires are. If there are diYculties enough
with oVshore wind farm locations, if we are to
explore the very large potential of tidal stream
power, the disparity between the presence of wires
and the presence of the resource gets even starker,
especially along the North West coast of Scotland
where the grid is at its weakest and some of the
power sources are at their strongest. Do you have a
long-term strategy for dealing with that?
Mr Barlow: It refers back to the point that I made
earlier on about the development of some hub
positions on the network. I think we foresee that the
Hunterston landing point for a cable, which links
Hunterston down to Deeside to transfer power
north to south, is a good place for us engineers to
think about where we might connect a large oVshore
volume of wind on that site, and, similarly,
Peterhead or Newcastle on the east side. Wherever
the oVshore is coming in, the geography is that the
oVshore is in the water and it is a diYcult place to
work, but there are places on the system where that
oVshore can be harvested. Further to the north and
west of Hunterston, there is a challenge of bringing
subsea cable either to the main system in the North
of Scotland or to a hub point like Hunterston.

Q97 Dr Turner: Are some of these areas creating a
situation where the traditional high voltage AC
transmission that we have worked on since the war
kind of breaks down and the alternative DC
solutions start to become more attractive?
Mr Barlow: Absolutely. We are bringing proposals
forward to make links to the Western Isles and to
Shetland for generation development proposals that
are being proposed there. Our proposals are to
connect both of those island groups HV DC subsea
cables back on to this strengthened mainland
system. That is likely to be the first place where they
appear and then we will see them on the North/
South straps around the interconnector circuits. I
think we will see them for large concentrated
volumes of oVshore.

Q98 Charles Hendry: Picking up on that point, Mr
Barlow, you have talked about the case for the
oVshore subsea cables. It is something which I know
the National Grid has been keen on as well. In our
last evidence session we heard from some academics,
and two professors were absolutely adamant in

talking to us that the most technically feasible and
economically feasible solution is a point-to-point
connection for oVshore wind, but you are suggesting
that the best solution would be the cables. What
gives you the basis for arguing that?
Mr Barlow: I think the point-to-point solution is the
most economic from a wind developer’s perspective.
These are considerable points in this question, I
think. In terms of large wind farm developments
oVshore, they have a choice, basically: Do they want
to pay for one cable or two cables to a point on
shore? We find that they are generally happy with the
security that one cable provides, so we do get a single
cable going from point to point. That is looking at it
from oVshore, looking onto shore, if you like, where
a generator says, “I need to get a connection.” But I
think the challenge going forward is more about how
we develop the integrated transmission system in a
way that allows those connections to be made
economically. There is an interplay between the
connection from an individual wind farm to its
connection on to an integrated grid system, and the
point here is to what extent should that integrated
grid system be able to be developed oV shore and
reaching out to oVshore developments. There is a
danger, I think, that we end up with single radial
circuits occupying spikes going out from the
mainland to all the oVshore locations and we miss an
opportunity to build perhaps a more eYcient system
oVshore, which integrates nicely with the mainland
system but is an integrated system oVshore—
perhaps starting to look a bit more like a mesh
system—which would also play into a strong basis
for connecting between countries, and it starts to
become a supergrid. A supergrid will evolve. We will
not just lay it down; it will grow from these places.
Ms Kay: Supplementing Mike’s points there, I think
that point-to-point connections are if you have got
lots of individual connections coming in from
oVshore. First, there will be a question with how do
you get the critical mass to go out and get cable
supplies in a very, very tight market but, more
importantly, building a whole host of individual
cables, I think really gives us a concern about how
they are all going to be there to really help us meet
the 2020 targets. We have 21 gigawatts for oVshore
wind in the ENSG forecast. It is just not going to be
there in time if we have point-to-point connections.
As many of you will know, we have been advocating
for a long time that we should extend the onshore
grid oVshore, but some sort of zonal connection or
regional connection from clusters of wind farms into
the system, from an economic point of view, from the
point of being able to get into manufacturers’ books,
from the point of view of ease of build does seem to
be a very sensible way forward and will help us
achieve those 2020 targets.

Q99 Charles Hendry: We have spoken earlier as well
about the inherent variability of oVshore wind and
wind generally and the need potentially in the
capacity payment to have some back-up capacity in
the system. Is that the only way you think this can be
addressed, or to what extent can that process be
taken account of through storage, perhaps batteries,
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high definition compressed air, or, indeed, are there
other ways in which it can be done through a smart
grid so that you can manage demand more
eVectively?
Mr Steele: We think that there are definitely
opportunities for demand management. You have to
work them through, starting from the application.
For example, you could envisage a fridge that could
be signalled to switch oV for an hour or so at a time
to deal with a large peak and the food would not be
damaged, but it is not much good if it comes oV for
24 hours. There are similar issues with things like
plug-in hybrids, hot water, all sorts of things which
we can demand side manage for short periods of
time. Aluminium smelters can turn down for a bit,
but not for long enough for their vats to solidify,
because otherwise they are kind of broken. There is
an issue about how long demand side management
works. Most of the applications that have been
identified to date tend to be short-term intra-day
solutions, and if you have got an anticyclone and
there is no wind blowing for three or four days, that
is not much help. So our assessment at the moment
is that, whilst the demand side stuV is really valuable
and particularly valuable in places like the
distribution network where short-term peaks can be
managed without the need to build extra wires, it is
probably not going to be enough. You do need the
back-up, regrettably almost a gigawatt of back-up
for a gigawatt of wind, and we do need to make sure
there is a way of financing it.

Q100 Dr Whitehead: Can I return to the question of
oVshore connections? Miss Kay, in the submission
from National Grid you suggested that the
Transmission Design Authority develop a strategic
plan and then roll it out. How might that be
financed, bearing in mind the proposals at the
moment suggest, essentially, that a point-to-point
system is financed as each development takes place
and that, in order to prepare a grid system,
presumably you would have, potentially, some
speculative or redundant capacity in it which would
have to be pre-financed regardless of any particular
development coming on stream?
Ms Kay: I think it is an extension of what we do to
plan the onshore network to the oVshore network to
make sure that we have got the most economically
eYcient way of connecting into shore. It is not a huge
piece of work. We would be waiting very much until
we had signals, until we knew where the clusters of
oVshore generation were going to be coming along,
and then, working in conjunction with the Scottish
operators, we would be ensuring that we have got
the most sensible physical, and the most economic,
connection onto shore. I think it is an extension of
our existing duties, as it were, onshore and,
therefore, we would see it being funded through the
normal regulatory mechanism.

Q101 Dr Whitehead: Do you see that as having to be
accompanied by perhaps an equalisation of the
compensation arrangements that are presently
available for onshore wind but not available for
oVshore wind, so that if you had a grid in

development but the connection could not be linked
up, then compensation would be equally available to
oVshore?
Ms Kay: I do not think we see the level of
compensation for oVshore generation being
equivalent to that for onshore generation. At the
moment what is envisaged is that oVshore
generators will have a lower connection and lower
security standards that will apply oVshore than
would apply onshore. Therefore, it seems to us that
you would not expect the same level of
compensation if a fault occurs oVshore as you would
onshore. We have got to go through the detail of it,
but intrinsically it does not seem to us to be
reasonable that the level of compensation would be
the same. Clearly, if it is an onshore fault that is
preventing the transmission of that oVshore
generation onto shore, we would then expect the
compensation levels to be the same, but not actually
in the oVshore regime.
Mr Barlow: I think it is the diVerence, again,
between the connection between a wind farm and the
integrated system. The integrated system itself, if
you could picture the integrated system starting to
expand and develop oVshore a little bit, halfway
towards oVshore sites, the situation then becomes, as
it is on the mainland, that the generator is making a
choice about the security that he wants from that
connection. Does he want one circuit, or two, to
interconnect to the system? That is largely a decision
for him. When we see and judge the reliability of the
cables, the generators are tending to opt for a single
cable, and we are satisfied with that reliability. When
it comes to the integrated network, it is more a
matter for the transmission licensees to make a
decision as to whether they should be over-investing
or under-investing and to what extent should they
invest and to what extent should they have
constraints on the system. An integrated system that
currently exists onshore, potentially expanded
oVshore, may be an area where you would see
concentrated payment-type issues coming in,
because there is a decision being made there as to
what the right level of security is on the integrated
network.

Q102 Paddy Tipping: All this discussion is taking
place against a diVerent planning regime, a Planning
Act and Marine and Coastal Access Bill. Just talk to
us about the IPC. Is that going to make a diVerence?
Mr Steele: I hope it will.

Q103 Paddy Tipping: We all hope that.
Mr Steele: Obviously, it will not make a diVerence to
what we are doing in Scotland, because it is not
going to apply there. In our distribution network we
do tend to build wires in England and Wales, and it
really is tough under the current regime. We have
been trying to build a 20 km wooden pole line
between Lostock and Carrington. We put in our
application in 2003. After the usual consultation
process—it was on the minister’s desk for about four
years—the ministers have now said that they are
minded to consent subject to Wayleave, so we are
now going through some Wayleave hearings. We
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might possibly get consent in 2010, so that is seven
years after the application, and this is for a tiddley
little line on wooden poles supporting security of
supply for about 60,000 customers. That is the sort
of thing that we are up against at the moment, and
it really is very depressing. I would say that the IPC,
hopefully, will make this kind of thing much, much
better. If there is going to be any future tinkering
with the IPC regime or changes to it that bring
ministers back into the system, we really do need to
make sure we do not get back to the sort of
experience we have just had on that line.

Q104 Paddy Tipping: Alison, what is your view?
Ms Kay: I would echo Rupert’s sentiments entirely
there. I think that it is an extremely important step
forward. We at Grid see it as being fundamental to
taking development forward. I think it will add a bit
at the front end of the process because, quite rightly,
there is an obligation on us now, which hopefully we
have been doing all along, but a formal obligation
for us to consult with stakeholders and local
communities. That adds to the process but is more
than outweighed when you get to IPC, where there
is great certainty in the regime, which we have not
got at the moment. You hear local and national
planning issues all together. You may well hear our
application alongside a generator application and
other discrete applications, and there is no question
about that being held up for any reason other than
proper investigation. So we see it as being hugely
important.

Q105 Paddy Tipping: Mr Barlow, you have got some
interesting evidence about the relationship between
the IPC and the MMO and how they are going to
operate. Can you explain how you think they are
going to operate? Who is going to make the
decisions first?
Mr Barlow: I cannot answer the question really, but
I think the concern we have is that they do operate
in a co-ordinated way. I think that it is necessary for
the marine planning part and the IPC and, indeed,
the Scottish dimension to this, from which I think
there are some useful lessons, to work together in a
co-ordinated way. Clearly, when it comes to bringing
oVshore into onshore, there is a need for integration.
The couple of DC links that we have talked about,
the subsea links that we have talked about north to
south, there will be a substation in Scotland, there
will be a substation in England, both on land and
there will be a subsea cable across Scottish and UK
waters; so the need for co-ordination, I think, is
important. The National Planning Framework,
which has been put in place in Scotland, has been a
very useful exercise, I think. Of course, this was post
the Beauly-Denny public inquiry process that we
have gone through, but the National Planning
Framework aligns very well, dovetails very well,
with the proposals that have come out through the
ENSG work and it is very useful to have that co-
ordination visible between National Planning
Framework projects and the projects that we are
trying to promote as a good example of the two
parties working.

Chairman: If we just look at the issue of innovation,
we have been hearing in our evidence that there were
concerns about the way that the current system
works, and it is not necessarily an encouraging
situation. Alan?

Q106 Dr Whitehead: The criticism of the present
regulatory framework is that it does, indeed,
discourage innovation. On the other hand, we have
got a great deal of discussion on smart technologies,
and some of those have already been mentioned,
including demand side management. How do you
see the bringing forward of innovation coming into
present regulatory arrangements, or do you think
that, indeed, they do represent a barrier to those
forms of innovation?
Mr Barlow: Let me pick up that point. I think there
has been a period when we have taken our foot oV
the gas a little bit in terms of innovation, but over
recent times, the past five years, I think innovation
has stepped up in pace for us. My point would be
that it needs to become more “business as usual” in
our relationship with the regulator. Clearly
innovation by nature, R&D by nature, is not always
successful, and, again, there is some uncertainty in
that area. I think what we would be looking for is
understanding the right relationship with Ofgem so
that successes and failures are appropriately
recognised in a programme of innovation. I think
innovation spreads quite wide from an operational
sense. HVDC subsea cables are on us but it is not a
brand new technology, it is a case of deploying them.
The only question about energy storage fitting with
the intricacies of renewables is that energy storage,
as distinct from demand side management, is in its
quite early stages, I think. Energy storage is quite
new, certainly in the sort of volumes that you would
need to address locally. There are diVerent stages but
the key for me is to get the relationship right with the
regulator.
Ms Kay: The introduction of the IFI is certainly a
very welcome step forward, and 0.5 per cent of our
income now we can put towards R&D. That is
definitely a welcome step forward. What is the
problem with it? I think the problem is that there is
not enough funding. In fact 0.5 per cent falls well
below the Government’s benchmark, BERR’s
benchmark, of 2.5 per cent and, as Mike has touched
upon, I do not think the scope of that IFI is wide
enough. I think we have huge challenges, as we have
touched upon this morning, in terms of oVshore
technology, in terms of developing smart technology.
It has to be related to our licence activities at the
moment, so it is, therefore, not covered. Clearly, for
us to be able to really have an holistic view of how
we are going to meet these climate change targets, we
need to be looking far wider. I think the current
system of regulation was a big step forward, and the
IFI is a good initiative; it just needs to be wider and
lots more.

Q107 Dr Whitehead: Do you think there is perhaps a
wider flaw, or problem, with the present value chain
arrangements on Grid, particularly taking as an
example the introduction of smart meters, that the
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functionality, as a minimum, in smart meters could
be seen by those developing them as potentially not
value-eYcient for a long time because of their
possible redundancy or the anticipation of what may
happen in the future, and 20 million per year on IFI
is perhaps not going to rectify those sorts of
problems?
Ms Kay: No, I think that is absolutely right. As we
are talking about smart metering and getting the
functionality right and allowing for them to become
much more intra-operable with other parts of the
DNO network and, indeed, our network, that is
going to be key, and we do not want to be sinking
money into funding a meter that is going to be
redundant in a few years’ time. We have got to
future-proof it when we do roll out smart. Funding
to ensure that we are doing as much research in that
area is absolutely key.
Mr Steele: We have been very clear that the network
opportunities need to be taken fully into account in
the development of the specification of smart meters,
so that when they are rolled out they will do
everything that we need them to do. We do not want
to do this one twice.
Chairman: Can we conclude on a couple of issues on
ownership unbundling?

Q108 Charles Hendry: May I also ask, more
generally, a question on costs? You have talked
about the urgency with which it needs to be done,
you have talked about the scale of it. We have got a
figure earlier on approaching £5 billion. In the
current economic climate, how can that be financed?
Are you confident that the money can be sourced
and that the capital can be made?
Mr Steele: From our point of view, it would come
down to an acceptable rate of return. Clearly, like
any company, our parent Iberdrola has to raise
money on the capital markets and it will have a
number of things that it could spend that money on.
So they will be looking for a reasonable return that
makes an investment that is worth doing. On the
scale of the sorts of companies that are involved
here, I think the sums of money are manageable,
particularly if the returns are there.
Mr Barlow: A similar position, I think. We need to
be clear about the return but we need to get on with
it. I am sure that it is something that we should be
investing in. I think the focus is for us to have the
dialogue with Ofgem now to see how that funding is
arranged and any incentives that sit around that. So,
I think, along with all this pre-construction work
that is taking place at the moment, there is a need
(and Alison touched on it earlier actually) to drive
along with Ofgem on the funding, which in our case,
the north of Scotland, is a significant amount of
funding relative to the size of the transmission
business. It is almost the size of the existing
transmission business; so it is a big issue for us
relative to our current size. The key is this discussion
with Ofgem.

Q109 Charles Hendry: Given the competing
pressures, therefore, and competing demands and
some of you are looking to invest in nuclear power,

some have made a lot of investment in renewables,
obviously there is a great improvement, but is there
money to do all of those or will you have to make
choices between them?
Mr Steele: I think it will depend a bit on the long-
term credit environment. I think we would all like
the credit environment to be a little less tight than it
is now. It will depend on the returns available for the
various things on which we can spend our money. In
principle, investors will find ways to fund good
projects that have acceptable returns and acceptable
risk. Now is not necessarily the absolutely ideal time
to come up with a very long list of them, but we see
that as fundamentally a temporary phenomenon.

Q110 Paddy Tipping: Can I ask you about the
situation in Scotland. Scottish Power and Scottish
and Southern are both vertically integrated
companies, but you run a transmission system as
well, and there are purists who would argue that the
transmission system ought to be taken away from
you and there would be better returns for the
customer if that happened. What is your view on
that?
Mr Barlow: You may be aware that the businesses
are run as very separated businesses, and Ofgem,
obviously, have oversight of that as well, but I am in
the transmission business for the north of Scotland
and that is what I do. That has all been looked at in
this country and the move to a BETTA inter-
government climate has been a step in the direction
of providing a single GB market which has helped
enormously with one single GB system operator for
that. We believe we are consistent with the EU
Directive. We are in the situation of waiting to hear
that is indeed the case; that the UK is compliant
with that.

Q111 Paddy Tipping: Would it be fair, Alison, to ask
what your views are?
Ms Kay: I was hoping I was not going to be asked
that! In all seriousness, we would say that full
ownership unbundling is better, but sitting where I
am sitting you would say that. I think there is always
a perception, whilst it remains vertically integrated,
that the actions taken by a transmission owner are
going to be furthering the interests of a generator.
Whether that is the reality or a perception, it is out
there. I think, nonetheless, the key thing (and it
comes back to the Directive really) is certainty. We
have got to get a state of play that complies with the
Third Package. Once we have got that, there are
adequate means by which Ofgem can check that the
separations are in place, and I think the key thing in
order for us to go ahead and achieve the climate
change targets is to get some certainty in the field.
Mr Steele: From our perspective, I guess we would
say that the ownership unbundling is a fairly sterile
debate in the context of the really big issues that we
have to face. I do not think that anybody has
actually alleged that there is a real problem with the
way that the current arrangements are run in
Scotland in terms of a kind of perception of bias or
misuse of information, and I certainly would not be
doing my job properly in Scottish Power if any of
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those things were allowed to run within the
organisation. Clearly, having three network owners
gives Ofgem the opportunity to ask questions of us
as to why we are not being as cunning as the guy
down the road, or lady down the road, in doing
something, and it may be in the public interest to
have that diversity. It certainly keeps people on their
toes within our organisation and, no doubt,
colleagues as well. The Directive says that there is no

Witness: Mr Tim Balcon, Chief Executive, Energy and Utility Skills, gave evidence.

Q112 Chairman: Good morning, Mr Balcon, and
welcome to the Committee. I wonder if I could invite
you to say your name and your organisation for the
record, please?
Mr Balcon: Thank you. Tim Balcon; Energy and
Utility Skills.

Q113 Chairman: Thank you very much. It is clear,
Mr Balcon, that skills are essential in relation to the
provision of network structures within this country.
We have just heard that in terms of investment there
is the potential for many thousands of jobs. Of
course, to fill those jobs you do need the skilled
workers to be available. I wonder if you could
outline the work of Energy and Utility Skills and, in
particular, the role played by the Power Sector Skills
Strategy Group, and what is your assessment of the
skill availability at the present time?
Mr Balcon: Energy and Utility Skills is licensed by
government to, I suppose, address the skills issue.
We are one of 25 Sector Skill Councils and,
collectively, we address 85 per cent of UK skills. The
intent there is to make the UK more productive and
increase our economic performance in this
approach. In terms of Energy and Utility Skills, we
specifically cover electricity, gas, water and waste
management sectors. In doing that, the mission of
Energy and Utility Skills is to make sure that those
sectors have the skills that they need to fall on both
now and in the future. That is the mission statement.
The way we do that is to ensure that employers
collaborate to address their skills issues. One of the
things that we have learned is that many of the
companies that we represent have very sophisticated
skills processes internally. However, what they have
not got is the ability to pull all that together and look
at the skills issues as a sector. I think that is one of
the main advantages and opportunities that we can
bring to that particular party. What we have done,
therefore, is created the Power Sector Skills Strategy
Group to do that, and that includes generators, it
includes contractors, it includes networks and
transmission; it includes a broad section, I suppose,
of the power industry. We decided that we need to
know the extent of the issue, if, indeed, there is one,
and we developed what we call a “workforce
planning tool”, which is an online tool we have
developed which identifies the kind of skills that the
power industry requires, and that has probably a
longer outlook but at least a 15-year outlook,
determined by the regulatory framework and time

need to unbundle if the result is at least as good, at
least as independent, as what, essentially, the French
and the Germans will be forced to do under the
independent transmission operator model. I would
be astonished if we cannot pass that test.
Chairman: Okay. I must call an end there because we
have another witness, as you know. Thank you very
much for your attendance and thank you for your
response.

cycles associated to that. We invited the companies
to submit their data in terms of how many people
they would required to meet the capital programme
going forward for those 15 years, and we have at this
moment in time some early indications of the extent
of the issues. Some of the early figures, I suppose, are
associated to the networks, the generators or the
contractors. It does not at this point include the
transmission companies. That will come shortly.
What I am saying is that over the next five years there
will be a need for 9,000 people to undergo learning
in the power sector. Just let me separate two items, if
I can. We believe that there will be need to be
between 3,000 to 4,000 new people in the associated
network.

Q114 Chairman: That is additional jobs.
Mr Balcon: Additional jobs. The rest are made up
from people who are currently in the networks or
associated supply chains to the networks that will
need to upskill their current skills. If we take 9,000
people, that is 51 per cent of the current workforce,
so it is a significant amount of people that is required
to undergo training who will be recruited into the
sector.

Q115 Anne Main: I heard the list of gas, water,
electricity. Was nuclear in your list of power as well?
Mr Balcon: Nuclear is done by Cogent. We have
links with Cogent, we speak to them, and so we make
sure that there is a clear link between the two.

Q116 Anne Main: Are the figures you are referring to
separate figures to anything to do with nuclear
power?
Mr Balcon: Correct.

Q117 Anne Main: When we had the Minister before
us, I specifically asked him about investment in
education and skills training to ensure that there are
the courses in place and the encouragement in place
so that young people are coming into the industry. I
do not think we had a particularly concrete answer,
because, of course, it is a Treasury thing and
interdepartmental, but given that Scottish Power
have said in their memorandum that they are facing
a dilemma with many people facing the end of their
careers with the necessary skills, do we have the
teachers in place, do we have the courses coming
online that you expect to happen, or
apprenticeships, and are you hopeful that there will
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be the encouragement to get people into the industry
and the availability of courses growing before they
get to a position to do what you need?
Mr Balcon: Can I take you through the steps of the
process before I get to the answer, if I may. What we
have with the data I have just explained is the extent
of the problem. In a sense, it is the first time that the
industry has collaborated to understand what the
problem is. Those numbers could be considered
quite alarming. It is probably good news, the fact
that we now have the understanding of what needs
to be done. When you marry that to the training
infrastructure, and I use that in the broadest sense,
which will include the supply of students from
schools, universities, to FE colleges, to universities
and to the kind of trades that employers are already
doing, there is a clear mismatch. As of today, there
is not the capability to do that. However, one of the
solutions that the P3SG has developed, it has
submitted a bid to DIUS for a National Skills
Academy for Power, which was accepted and
established, supported by DIUS and the LSE. That
business plan is being developed and we should have
a business plan proposal by June. The idea behind
the National Skills Academy for Power is, indeed, to
correct the kind of things that you are saying. First
and foremost, it is about getting people trained, and
the large bulk of those numbers are around craft
level two and level three—technician level. There is
clearly work to be done on people who will come
through a higher education route and, therefore,
there is a collaborative arrangement required for
universities, but also there is an issue that needs to be
addressed with schools and FE colleges to make sure
the students are being supplied into the sector. If you
take those three issues in terms of the upskilling of
the training infrastructure—the schools, the
attractiveness of the sector currently and the current
performance of the HE sector—they are the three
main areas that need to be addressed if we are going
to meet those numbers.

Q118 Anne Main: Do you believe at school level
there should be an additional look at the curriculum
to see whether there is encouragement to move
forward into energy and perhaps into green energy?
Mr Balcon: Yes. One of the things that we do know
is there are not enough supply students coming
through science or mathematics courses.

Q119 Anne Main: Are our science courses up to the
job, as they are now?
Mr Balcon: Again, what employers will say is that
once they get students, they then have to correct
some of the things that they have previously been
learning, either to make them better or just to
reacquaint them with the context of the electricity
sector. The only way that we can correct that is for
there to be a partnership between the education
system and employers. I will say, at this point in time,
that their employers are up for that. We need now to
encourage the schools to make sure that they also
promote this arrangement.

Q120 Anne Main: So science qualifications at a
school level that can be grown into the sort of things
you need?
Mr Balcon: Yes. I think that is what most definitely
needs to be done.

Q121 Judy Mallaber: You have emphasised very
much in your submission the fact that it is a skilled
workforce that you have but an ageing workforce,
and there are new skills. I come from very much an
engineering area around Derby, and Rolls Royce
will take people on and train them in-house, some of
my local companies will take them on and train them
in-house—they have apprenticeships in-house—but
along with the local college. What are you
anticipating being the balance between wanting to
make sure that the right skills and courses are
available within colleges for people to come to, or
preferring to take people into the sector and training
them on the job but with back-up from the colleges
that you are working with?
Mr Balcon: I think, in fairness, all of those routes
need to be addressed. I do not think one single route
can solve the issues that we have just been
describing. In terms of what that balance will look
like and the ratio, I probably could not tell you today
what that would be, but I can say that the National
Skills Academy for Power would, indeed, look at
that particular issue. Part of its remit is to look at
where partnerships can be made with learning
institutions, but also from other sectors that have
people with skills that may be redundant skills or
associated skills, and, therefore, there will be a
quicker more eYcient supply of people with skills
into the sector, and I am sure that the academy can
do that.

Q122 Judy Mallaber: What is the diVerence between
the kind of skills that you have available now and the
type of skills that need to be developed for the
future?
Mr Balcon: If you take those numbers that I
described, 50 per cent of those would need to be
around level two. There is an additional third that
would need to be at level three and above. So you can
see there is a huge emphasis on apprenticeships and
craft apprenticeships, but there is also a significant
number that needs to be higher than that as well, and
there is also a portion that would need to be round
the level one, if you like the entry level kind of skills.
Again, if I may revert to the planning tool that we
had, what that will do is give you some specific data
to precisely answer the question.

Q123 Judy Mallaber: How far are you looking at
graduates, engineering graduates, or whatever, and
are the courses that are currently provided ones that
are appropriate, or are you going to need to develop
more specialist courses at colleges and universities?
Mr Balcon: To confuse names, there is also a Power
Academy currently operating, and that is a good
initiative and it is providing a good service to the
industry. I think what we are saying, though, is that
we need to increase the number of students coming
through HE, and so, absolutely, they will need to



Processed: 28-01-2010 15:11:59 Page Layout: COENEW [O] PPSysB Job: 435586 Unit: PAG2

Energy and Climate Change Committee: Evidence Ev 33

22 April 2009 Mr Tim Balcon

increase that network of HE institutions. The better
the fit we can make that is dependent on how much
eVort the employers put into saying what they would
want out of the end of that learning process. Again,
these are all objectives that would fit within the
National Skills Academy for Power.

Q124 Judy Mallaber: What is the current track
record of companies in doing training? Do they have
the capacity to do on-the-work training and
supervision of apprenticeships, extra skills, and so
on, as people are in the workforce, or is that capacity
not there at the moment?
Mr Balcon: The capacity is not there at the moment.
I think what you can say with this sector is that there
is a good history and track record of exemplar
training. It has always had a high regard for training,
and quality training too, and it has not stopped
doing that, but since privatisation the extent of that
training has obviously dipped. If we are going to
meet the requirements going forward, we now need
to increase that, so again current capacity is
probably not there. I know some companies,
National Grid for example, have put huge
investment in their training infrastructure; I know
that other network companies, for example, are
doing a similar kind of thing. All I can say at this
moment is there is indeed a clear recognition that the
current capacity would not suYce, but there is more
room to be able to correct that. I think these
numbers are widely accepted by the industry now,
and the option of doing nothing is not available.

Q125 Nadine Dorries: In terms of other European
countries and the skillsets that they have compared
to ours and their own targets, are we disadvantaged
or are we about equal to where they are?
Mr Balcon: It is a diYcult one to answer precisely.
We know that the skill shortages in the UK are
replicated in Europe and also America and
Australia, et cetera. So there is a real global
movement of the skilled workforce. We know that
UK students are highly regarded and, therefore, they
are sought after. We know, equally, that those other
countries have an increasing capital investment
programme. So I suppose the competition for skills
is bigger now than it has ever been, and it is also a
global competition.

Q126 Nadine Dorries: I know you are not
responsible for nuclear, but when nuclear comes on
board here, which we hope it will do, do you perceive
that what we are going to be doing is taking our skills
from France or the countries which are way ahead of
us in the nuclear industry or is there not the
opportunity that we can skill up our own
workforce now?
Mr Balcon: Again, if I can sidetrack slightly, one of
the things that we need most is the numbers. In terms
of balancing those numbers, the companies give us
their recruitment plans, and what they have said is
that they will go out to the market and get the
engineers that are there. When we have aggregated
all of those numbers, we realise that the pool of
labour just is not around to be able to do that. The

only solution, and it something we have been saying
for a long time now, is for UK to grow its own
engineers. Therefore, the infrastructure that we have
put in to supply the engineers at all levels has to be
a prime objective. Again, I do feel that that point is
understood.
Chairman: Moving on to investing in the workforce,
which is clearly an issue, I was very interested in the
idea of setting up an Academy for Power. I think that
is quite interesting.

Q127 Sir Robert Smith: You have already mentioned
some of the history of how, before privatisation,
there was a long-term plan for training. You say they
are beginning to pick up already. Do there need to be
any changes in the way the regulator rewards
companies that would help encourage, or would not
hinder that improvement in training?
Mr Balcon: Yes, I think there is a feast and famine
approach to training. It is not because of the
regulator, but no doubt the pressures of the
regulatory system have created that feast and
famine. It has also meant that the contractors in the
supply chain have shorter-term contracts that fit
within that five-year regulatory framework, which
means that their ability to invest in long-term skills
is not as apparent as perhaps it ought to be. What we
have tried to do is to encourage Ofgem to
understand the longer picture and to say, “Look, we
are going to have to address the needs”, and, again,
the “do nothing” option is not available to us: we
have to find a way of breaking this five-year
stranglehold on skills development.

Q128 Sir Robert Smith: The companies, in a sense,
need to have a longer-term plan where they can look
at the wider market and say, “We are going to be
needed. We have to take a risk. We should train
because, if we do not have the skills, we will not be
able to deliver.”
Mr Balcon: I entirely agree. I was careful not to say
it is because of the regulator that we have this issue.
Employers in the end have their own options, and,
again, I think it would be folly for employers just say
there is a five-year funding cycle and, therefore, I will
fit my skills investment within that five-year cycle.
However, there needs to be an understanding of how
that regulatory framework can be more helpful to a
long-term skills investment and the cost of that
investment as well, and maybe, if there is an
understanding of that ten to 15-year requirement, we
will probably get some better solutions coming out
of the regulatory framework.

Q129 Sir Robert Smith: Are there any specific areas
of strategic skills that are more apparently at risk
from the parts of the industry that are most
challenged?
Mr Balcon: I think it is a diYcult one. Again, the
work with the aggregation, I suppose. We pull all of
the employers’ data together, and I think what they
are saying is that the current emphasis has to be
around the apprenticeships, around level twos and
level threes, but, equally, you cannot ignore the need
for high-level skilled engineers. The diYculty in
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addressing that is when you look at individual
companies. Their requirement for skilled engineers,
for example, is relatively small numbers. They may
require five or six or seven and, when they go out to
find a solution at universities, there is not that kind
of demand to create the interest to do something
about it. When you aggregate all this data together
and say, “Actually, we need a significant number of
people trained to be engineers”, then you have the
market potential to do something.

Q130 Sir Robert Smith: That is the National Skills
Academy for Power.
Mr Balcon: Yes.

Q131 Sir Robert Smith: The business plan is not
going to be this summer but will start operation in
October. What will happen in October?
Mr Balcon: What is currently happening is now we
have clear data to work with, the employers who are
investing in the National Skills Academy for Power
are determining precisely what they would want to
focus on and how they will do that. Again, it is work
in trade, and my guess will be that it will be focusing
on the apprenticeships, it will be going for not only
the early ones to get some kind of infrastructure up
and running and performing but also the long-term
view as well, which clearly needs to be there.

Q132 Sir Robert Smith: Do you work across the
sectors? In my constituency is located the oil and gas
university. Do you exchange best practice between
diVerent sectors?
Mr Balcon: Yes, the Academy for Nuclear, they are
part of the National Skills Council for Power, so
there is a really close relationship between Energy
and Utility Skills, Cogent and ECITB as well
(Engineering Construction), and we have formed an
energy alliance to do precisely that.

Q133 Judy Mallaber: You have talked about the
need for more skills but you talked about it slightly
in the traditional way that we might have said we
needed to get more people into apprenticeships,
more into higher qualifications and universities. I am
still a bit unclear as to whether they are actually
diVerent skills that we need in the future or whether
it is just an adjustment of the type of courses we have
got at the moment. Is it something completely new
we are embarking on for the future or just a
development of engineering and craft skills?
Mr Balcon: I would suspect it is not a clean sheet of
paper that we need to start with. I think there is some
good practice that we currently have, and we just
need to increase its volume. The part of the question
I ought to pick up on is how new technologies will
impact on this, because the numbers I am stating
here are on what we know as of today. I cannot give
you any numbers associated with the discussion you
had previously about renewable energy technologies
and the impact that will have—smart metering, for
example—and that is part of the foresight work that
we can apply into NSAP, the National Skills
Academy for Power. It is work in progress, but I
would suspect that if you take the previous

comments I have made that the education system is
not supplying the students with the skills that
employers need, there will need to be at least some
corrections and probably some radical rethink on
how we can get more people going for maths and
science and how we can involve the FE colleges, who
traditionally have not played a large part, if any part,
with trade in this sector because they have a more
traditional mindset in the way that they do training.
So we need to encourage them to put some
investment into dealing with that.

Q134 Judy Mallaber: One of the problems is that
colleges are going to put on courses that they can
attract students to. They had a conference, a big
exhibition at the QE2 Centre, a few weeks ago,
encouraging schools to come and to look at going
into science and engineering, but we know that there
is a real problem of looking at the whole sector—
manufacturing, engineering, science. Do you have
any thoughts about how that can be made more
attractive or what we need to do to say this is a good
sector to go into?
Mr Balcon: We have done some research, again it is
part of the development of the NSAP, but we have
also supplemented that with some research in
Scotland, trying to understand why students are not
considering power to be an attractive sector. What
we have at the moment is some base data to work
with. We do not have the solutions as of yet, but
really it is the obvious stuV where students are saying
that the power sector appears to be dirty. What they
have heard on the news is about the pressure on
prices and the need to produce people to be more
eYcient, and they have taken some risks and
accepted the risks associated to that. The other thing
is that the advice and guidance that students get on
leaving school is not associated with an engineering
concept either. If we just left it to the schools to do,
I do not think we would get the solution. Employers
need to step up and address this issue, but there has
to be a partnership with the schools and universities
to say, “Look, I think students need to have better
advice than they are currently getting.” Whatever
advice they currently have does not reflect the power
sector as of today and needs to move forward. So we
need to supply the teachers with the right messages.
The employers need to give them access to what they
can do, the exciting opportunities that there will be
around developing new technologies, developing the
new engineers of the future. Those messages need to
be part of the education system rather than leaving
it as it currently is.

Q135 Judy Mallaber: I was struck with this
exhibition locally. One of the schools sent a group
down from my area, and it was quite a mixed group
of boys and girls, which encouraged me, but I also
went into a local engineering company recently that
has taken on, over the last four or five years, 20 new
apprentices out of school, all boys, no women on
that at all. Tell me something about the steps that
you might take for greater diversity, both in terms of
gender, race, et cetera, and whether there is any hope
of having a more diverse workforce?
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Mr Balcon: There is always hope, I suppose. I think
when you lose hope, you give in. It is a key objective
of the National Schools Academy for Power. I think
one of the things that the sector realises is it cannot
continue to fish in the same white male pool that it
has been doing. There needs to be more innovation
in how it attracts diVerent or more diverse groups. It
is not only gender, it is race, and it is also age as well.
We use the term “diversity”, but we must use that in
its widest sense. At this point what we would have to
say is there is nothing that is not open to us. The
other point to that is actually quite a hard thing to
do as well. There is an enormous amount of eVort,
particularly from this sector and other sectors,
engineering perhaps, that is trying to do this, and
you have to say probably unsuccessfully at this
point, but it is an objective of the National Skills
Academy for Power and it is something that we have
to create, we have to find a solution to.

Q136 Judy Mallaber: You have not got any brilliant
new ideas?
Mr Balcon: Unfortunately, I cannot give you the
magic potion as of today. In all fairness, I do think
it is one those issues. It is a bit like the education
system and how to attract students. There is no
quick fix to this. I think it is a consistent message
from employers, from education providers, from
advisers, from community leaders who have access
to these diverse groups, and I think we need to
supply them with consistent messages, and the
messages are always: there is a 50-year programme
of work that we need to do here. This is an exciting
agenda. Energy is a global issue that we need address
and no longer can we continue to maintain the pipes
and wires. We have to develop the new engineers of
the future, the new heroes in engineering. I think that
is the long-term plan, and I really think that is the
only way to do it.

Q137 Sir Robert Smith: One of the real challenges,
certainly in the north-east of Scotland, which is
always a challenge for the oil and gas industries, is
that it is the primary schools where a lot of the
perceptions and choices are laid down. By the time
they reach the secondary schools, it is almost too late
to go in there and try and promote the industry.
Mr Balcon: Yes.

Q138 Sir Robert Smith: It may be that across all
science-based engineering there needs to be quite an
engagement, giving primary teachers the resources
to show what their learning can be related to.
Mr Balcon: I think that is absolutely right. Let us not
wait until the education system spits people out at
the end to pick them up. I really think this is a long-
term partnership, and the advantage that the power
sector has is that it does speak to primary schools
predominantly around safety, around playing with
footballs around power lines and playing with kites
around power lines; so there is already an entry route
into that area. If we can get those consistent
messages saying, “This is also quite an exciting
sector as well”, we might chose when you want to
give those messages.

Q139 Sir Robert Smith: What about engaging in the
Green agenda which links into power?
Mr Balcon: I do think the opportunities are there. I
think the messages are there. I think what we need to
do with the messages is bottle them and give them
back to students in language that makes it more
attractive, and at that point we can counter the
messages or perhaps pick up on those kind of more
negative messages. I do think there are opportunities
there, I really do, and I think in one sense it is
probably a bit of an excuse to say that engineering is
not a sexy sector to work for. Personally, I think it is;
I just think we need to explain it better.

Q140 Judy Mallaber: Have there been any link-ups
so far? There are various organisations and research
projects and government inspired programmes
about getting women into science and engineering
and about girls’ education, and so on. Have there
been any links made with those groups at all? Is the
potential there, as well as (I agree with Robert)
linking it into the environmental agenda, which does
grab children at an early age and could be used?
Mr Balcon: Absolutely. Might I finish dealing with
the previous question? I think one of the things we
really want to encourage is for employers to be part
of the curriculum development so there is some
ownership of the education system from other
players as well, and I think in that way you can have
a really strong relationship. I am sorry, can I return
to the question?

Q141 Judy Mallaber: I was saying, there are
programmes about trying to encourage a greater
group of people, girls and women, to go into science
and engineering?
Mr Balcon: Absolutely. All I can say at this point is
as part of the business plan development there has
been some discussion as to how to do that. The
answer is, absolutely, we must engage with those
partners, particularly ones that are successful. There
is no point in reinventing something. So, again, the
intention is absolutely there; it will happen as part of
the business plan going forward.

Q142 Judy Mallaber: Is the new engineering
diploma helpful? We get given diVerent views about
the new qualifications, and so on. Is that a good
diploma from your point of view, in terms of giving
a base for training?
Mr Balcon: I think it is excellent. Clearly, it needs to
be developed. It is brand new. So we need to have a
look at what works well and what does not work well
and develop that forward. My frustration with the
engineering diploma, I believe, is it is challenging the
education system because it is fundamentally very
diVerent from what the schools have been doing
previously, and all I hear are negative messages
around, “It will not work, it cannot be done.” The
engineering diploma has been over-subscribed, so
there is a desire to do it. There is an opportunity for
students going through the diploma to get some
proper work placements so they can understand the
context of their learning much stronger than they
can with the education system. What I feel they need
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to do now is to stop the people with the negative
messages, those people like the experts in the
education system, saying, “I know best.” I am sorry;
I do not think they do. We need the education system
to supply students that are going to impact on the
core activity of the power sector. Therefore, it is an
economic objective as well as a learning objective.
You can see, I am quite passionate about this one.

We have to make this work. I do not think there is an
option, we just have to make this work, but if it can
be done better, we will do that, clearly.

Q143 Chairman: A note of passion is a good spot to
end, I think, Mr Balcon. Thank you very much for
your evidence. We much appreciate it.
Mr Balcon: Thank you very much.
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Q144 Chairman: Good morning and welcome to the
Energy and Climate Change Select Committee. We
very much appreciate you coming today to talk
about Britain’s electricity networks and we are very
interested to hear your views from the renewables
side, which, of course, is going to be a very important
part of networks in the future. I wonder, for the
record, if you would just like to introduce yourselves
and say which organisation you are from?
Mr Ormiston: My name is Jason Ormiston. I am the
Chief Executive of Scottish Renewables, which is
also known as Scottish Renewables Forum, or SRF.
We will hear those being interchanged within the
next few months, I think.
Mr Edge: My name is Gordon Edge. I am Director
of Economics and Markets at BWEA, also known as
British Wind Energy Association.
Mr Russell: I am Tim Russell and I am here today
representing the Renewable Energy Association. I
advise them on network matters.

Q145 Chairman: Thank you very much. I will start
oV. There is a huge interest, discussion and hopefully
investment in networks going on at the present time.
There are a lot of strategy groups. The Electricity
Networks Strategy Group, for example, stated that
reinforcements to the transmission system can be
delivered in time to meet the 2020 renewables target.
That is an ambitious target. There is an awful lot of
investment in the pipeline, which is not yet built and
connected. Do you think that the investment
programme so far and the regulatory framework are
suitable in terms of giving that delivery within that
kind of timescale to renewables?
Mr Ormiston: It is probably the major question
about whether or not we will deliver for 2020. You
use the word “can”, which is crucial, of course. We
can deliver that investment by 2020. I think the
regulatory infrastructure is being developed to be
able to deliver that. The ENSG’s transmission study
was very useful and is the kind of visionary
document that we require to deliver the 2020 target.
I think it needs to be regularly reviewed, however,
because the demand to connect, the amount of
capacity that will likely want to connect by 2020 may
be greater than that identified in the current ENSG
report. Those are the longer term drivers which I
think are useful. Shorter and medium term, the

regulatory background has to be fit for purpose. Our
experience to date over the last ten years trying to
deliver our 2010 target has not been good.

Q146 Chairman: Could you give us an example of
why it has not been good?
Mr Ormiston: A very good example is in Scotland,
where we have a significant amount of renewables
capacity that wants to connect to the transmission
network and the distribution networks but that
network is not there. It is a planning issue. In other
words, you would not necessarily blame those who
wish to invest in the transmission network or,
indeed, the regulator for that, but it is arguable that
the planning for that investment was not pressing
enough long enough ago, and so we are left in a
situation with something like nine gigawatts of
potential renewables capacity waiting for a
connection beyond 2012, beyond even 2018, which is
a major problem if you want to meet your 2020
targets. This is now being addressed in the
Transmission Access Review, but it remains to be
seen whether the Transmission Access Review will
deliver the goods or the regulatory infrastructure
required. We are going to have a discussion
hopefully later about “connect and manage”, and
we are supporters of that approach, but there is an
awful lot to play for in the debates around the
Transmission Access Review and the various CUSC
amendments and other initiatives and modifications
that have been brought forward through that.

Q147 Chairman: You said the regulatory framework
was developing. Does that suggest it is not there yet?
Mr Ormiston: No, it is not there yet. The
Transmission Access Review has to play out, and
there are also an awful lot of modifications and
proposals for reform outwith the Transmission
Access Review. You take a view whether that is
useful or not, but, nevertheless, that continuing
debate dominates much of the discussion within the
industry about what is probably the principal issue
for the renewable electricity sector in the UK.
Mr Russell: I think it is quite important very early on
that everybody acknowledges the elephant in the
room, and the big risk with all of this is that currently
the planning system does not adapt to be able to give
more timely decisions, whichever way they go, and
everything else that you may or may not wish to ask
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us about this morning all really arises because of the
inordinate length of time it often takes to get
planning for networks but also, of course,
generation projects of all types.

Q148 Chairman: Can I perhaps pick this up, Mr
Russell. Some of the timescales are really quite
remarkable, shall we say. Indeed, if we have got time,
you may want to address some of these issues of
planning. Do you want to say something, Mr Edge?
Mr Edge: Yes, please. I think we need to
acknowledge that there has been some considerable
progress here. The ENSG process and report are
actually quite significant advances in taking us on
the way. Our view is that there is a current delivery
gap between this visionary plan, which is really
good, it is excellent and it is on the table and we are
really pleased that Ofgem is bringing forward new
initiatives for investment ahead of user
commitment—again, that is a major advance—but
there just does not seem to be someone with whom
the buck stops and who is the back-stop, who makes
sure that all the diVerent things that need to happen
happen in the right time, in the right place, and that
leadership element is what we think is missing.

Q149 Chairman: Who do you think should give that
leadership?
Mr Edge: We cannot see anyone else but government
being the one that holds the ring here.

Q150 Chairman: Not the regulator?
Mr Edge: Government is the one that is setting the
targets; I think it has to be the one that actually
actively propels us forward.

Q151 Chairman: So it is the Government, basically?
Mr Edge: Basically, yes.

Q152 Sir Robert Smith: You touched on investment
ahead of need. How much diVerence will it make if
you go down that route?
Mr Edge: I think it will make quite a significant
diVerence if the incentives are right. There are many
slips between cup and lip in terms of putting that
system in place. What I have a problem with is,
incentives are all very well, but people do not have to
take the incentive, there is no compulsion for them
to actually take it up. It is an enticement, but it does
not necessarily ensure that it happens.

Q153 Sir Robert Smith: So you may be being a bit
more fundamental and so using the market.
Mr Edge: I think the market is good, but there needs
to be a back-stop to make sure that, if it is not
coming forward, buttons can be pushed to make sure
things do happen, and there needs to be that back-
stop power because we do not have much time.

Q154 Sir Robert Smith: How do you respond to the
concern that, if you do it ahead of need, you could
end up with investment in all sorts of a nice shiny bits
of network that are not actually going to be needed
but make money for the network provider?

Mr Ormiston: I think that is a bit of a red herring, to
be honest. I think we already have a situation where
there are parts of the networks that are under
utilised, and that is managed perfectly well and
acceptably by Ofgem, National Grid and other
organisations. Are there likely to be bits of the
network in the future that are likely to be under
utilised as such? I think the answer to that is
probably, yes, but that may have happened in any
case. I think the key is in planning and things like the
ENSG report and our understanding of where
development is likely to take place, not just the
renewables but in other generation as well, and what
type of response is required in terms of delivering the
networks. If we are clever about it and we are
sensible about it, we will get that right. You will find
that where there is spare capacity, there is an
encouragement to develop projects in any case, and
that can be an incentive as well.
Mr Edge: I think the only risk is that it may be under
utilised for a bit longer than we thought it might be.
The other side of this is that we do not build the
capacity; we do not get anywhere near our targets.
Mr Russell: Can I just correct an unfortunate use of
words. Nobody actually in this context, when they
say “investing ahead of need”, means that. The
investment is needed now, but if it is genuinely not
needed, it should not be done. What people actually
mean by “investment ahead of need” is investment
ahead of individual generation projects being able to
give specific and substantial financial commitment.
So we are not investing ahead of need; nobody is
talking about that. What is actually meant is
investing ahead of specific financial commitment.
Now, with a large number of (for the transmission
system) often not very large projects, you know there
are, for example, going to be several gigawatts of
new generation in Scotland, as an example. You do
not, however, know which of the many individual
projects are going to be successful. Therefore, those
individual projects cannot themselves incur
liabilities of many millions of pounds to give
financial security to the investment, which is why
this sort of requiring specific projects to give
financial commitment does not work any more, but
there is a high degree of certainty that the
reinforcements are needed, which is why the
investment is needed now. The other thing that is
very important to say in this context is that most
transmission, the expensive part of building it, when
you actually order the kit and buy the wires and
string them up on overhead lines or bury them in the
ground, the timescales for that are not dissimilar to
the timescales for constructing most types of power
stations. The one exception would be nuclear, I
guess, but we are talking two to three years. What
has got to be done ahead of that is doing the
preliminary engineering work and starting the
planning process and getting planning consent. That
expenditure is not hundreds of millions or billions of
pounds. The really expensive stuV really only starts
at the same time as the power stations that
precipitate it are being built. So there is no
expenditure ahead of need. What people are talking
about is expenditure ahead of individual plants
being able to put their hands in their pocket.
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Q155 Charles Hendry: Can I broaden it slightly to
financing support. We have seen companies like
Shell pulling out of the London Array; we have seen
Centrica putting some of their oVshore schemes on
hold. The issue has been raised that the ROCs were
not generous enough, and the Chancellor changed
that support system in the Budget last week. This
goes really beyond the investigation we have got in
front of us, but as we have you here it would be very
helpful to know whether you feel that they have now
gone far enough to encourage those oVshore projects
to come back into the system?
Mr Edge: I believe so. We have been very pleased
with the announcements in the Budget. We think
that should be suYcient to keep the projects that are
currently in the market going and, indeed, to make
orders as they should. So in that sense we think it is
probably about right.
Mr Ormiston: Now that we have accepted the
principle of diVerentiated support for diVerent
renewable technologies, known as banding, you
have to do an objective test of the cost of developing
diVerent technologies and respond accordingly.
Clearly, developing oVshore wind is perhaps a bit
more expensive than we anticipated a while ago and
the response by the Chancellor last week was
helpful.

Q156 Chairman: I wonder if we could just turn to the
issue of accessing the transmission network. The
traditional pattern has been to invest in “connect”,
and there has been a proposal that we should move
towards “connect and manage”. Des, do you want to
start oV with this?

Q157 Dr Turner: Yes, I will be slightly more keen and
start at the tail of last year’s questions. Everything
that is being planned with grid restructuring at the
moment and with reinforcement relates to the needs
which are already identified—the queue of onshore
wind, et cetera, and several gigawatts—and does not
seem me to relate to what could be facing us in, say,
five years’ time, when the picture could look very
diVerent, when we start to see gigawatt scale
exploitation of marine resources which will not
necessarily even match the grid distribution that is
already envisaged. Do you think that our grid vision
for the future is going to be adequate to take
maximum account of our renewable resources?
Mr Edge: I think the issue there is more of a 2030
issue than a 2020 one. We, obviously, champion the
wave and tidal industries, alongside wind, but we do
not see it producing much more than the gigawatt
scale in the 2020 timescale. You need to be planning
into the 2030 level, and that is why we are very keen
that there be a vision for beyond 2020 out to 2030,
because, particularly with the grid, you talk about
long lifetime assets: you need to be planning long
lifetime visions. So we need government to be
bringing forward its view for the post 2020 era, but
what I would also say is that those wave and tidal
marine resources are very complementary to wind in
a lot of ways. You maximise the use of the network
through having that diversity of resources. Indeed,
tomorrow we will be publishing a report on precisely

this issue, the way that the complementarity of wind
and marine resources can actually benefit the system
overall, which we are very happy to share with the
committee.

Q158 Dr Turner: I would be grateful for a copy of
that, certainly. Coming back to the short-term, do
you feel that the short-term measures arising from
the Transmission Access Review are going to have a
significant impact on the current queue of renewable
generators waiting to connect?
Mr Ormiston: You use the word “significant”. In
Scotland there are nine gigawatts of projects that
have a contract to connect on a firm basis, and they
stretch from tomorrow right through to beyond
2018. Some of those projects have consent; they have
a connection oVer going beyond 2014. In response to
the Transmission Access Review and the desire for
interim “connect and manage”, National Grid was
asked to actively pursue advancement of projects
that can advance, that can connect through the
queue more quickly, and in doing that have
identified projects that are consented or are close to
a decision and they have identified 450 megawatts in
the north of Scotland to advance to the queue. I
think that is very helpful, and I think they should be
congratulated on that eVort. They have now
identified a further 450 megawatts. That perhaps will
make it a little bit longer, but they think they can also
advance those through the queue in Scotland as well,
and, again, I think they should be given credit for
that. If you consider a 50 per cent attrition rate in
planning for that nine gigawatts that has not had a
consent yet, you are looking at four and a half
gigawatts. So 900 of that—you are talking about a
fifth—has been advanced through the queue, and I
think that is very helpful. I would not know whether
to call that significant or not, but it is certainly a very
helpful amount and will have a big impact actually
on meeting renewables targets. What was
disappointing from my perspective was recent
debate around the cost of advancing that capacity
through the queue and Ofgem’s apparent u-turn on
its commitment to put short-term measures through
the Transmission Access Review and calling into
question the eYcacy of moving that 450 megawatts
that have been identified by National Grid through
the queue more quickly. It actually caused a huge
amount of consternation in Scotland, because we
thought Ofgem was at least behind the Transmission
Access Review, but it appeared to step back a bit and
have second thoughts. Fortunately, they realised
they could not actually continue with that position
and have supported the advancement of the 450
megawatts, and more megawatts, in Scotland. Just
to sum that up, I think everyone now is back on
course. I think that queue advancement work by the
National Grid is to be applauded.
Mr Russell: I think the technical position is we are
waiting for Ofgem’s final decision in terms of its
policy on derogations that will facilitate the interim
“connect and manage” that I think they have
promised by the end of April, which is tomorrow. So
as long as it goes ahead, yes, it should make a
diVerence in the short term.
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Mr Edge: There is a general issue with Ofgem’s
attitude to the constraint costs that arise from
“connect and manage”, which obviously all three of
us here very strongly support. Their view is it is all
very well, but look at the bill. There was a CUSC
amendment to Cap 48 that some of our members
brought forward, and we commissioned some
analysis of the impact assessment that Ofgem did
around that. Ofgem was assessing a net cost of £917
million for this proposal, and our analysis said 23.
So Ofgem takes a very high view of what those
constraint costs are going to be, which we do not
think is actually the reality.

Q159 Chairman: Why do you not think that?
Mr Edge: They take a very pessimistic view of how
much constraint will be needed and how much needs
to be paid. We can provide you with that analysis to
show you what it was. It was a rather strange
attitude to the cost of the Renewables Obligation.
Mr Ormiston: Ofgem had some previous history as
well on this 450 megawatts. Initially they were
responding to a concern that advancing 450
megawatts would cost £100 million extra in
constraints. Subsequent research and a reappraisal
of the situation brought that down to 40 million,
which is a much more acceptable position.

Q160 Chairman: There is a diVerence of opinion with
these figures.
Mr Ormiston: Everyone now agrees that 40 million
is the figure that it may cost, and that is only if
everything connects at the same time. These projects,
450 megawatts, will connect over the next three
years, so it will be up to 40 million, and this is
pending reinforcements of what is known as the
Cheviot Boundary, the wires between Scotland and
England. Once those reinforcements are finished,
that constraint goes away. It is only a temporary
measure and it should be an incentive for investment
in transmission capacity, and that should be the
principle behind a lot of this.

Q161 Dr Turner: Your organisations are very keen
on “connect and manage”. Can you tell us more
about it? Can you tell us about the benefits of that
approach and any risks?
Mr Russell: Basically “connect and manage”, as
opposed to what we have at the moment, which is
known as “invest and connect”, comes in a lot of
diVerent flavours, but the basis of it is that anybody
who is prepared to commit to paying transmission
charges, and where the local connection to connect
them to the network can be built, is allowed
transmission access and access to the market after a
maximum of a fixed period which relates to the
proposals. That is currently four years. So it gets
access irrespective of whether any wider
transmission works that the transmission owners
want to build have been completed or not. The
advantage of it is that it allows renewables and,
indeed, if it is applied, all other generation to be able
to get access to the market in the timescale that is
reasonably compatible with its own build timescale,
which was one of the principal objectives of the

outcome of the Transmission Access Review report
by government and Ofgem. It does not require you
to do anything about the rights of existing
generation: they retain those rights. It is up to the
energy market whether and when they retire that
generation. The only possible down side to it (and we
have got to be completely honest about this) is that
if there is continued failure to get the planning
system to work suYciently promptly so that what is
needed does not take of the order of a decade but the
planning can be done in a couple of years and
another two or three years build, then there could be
some generation that is on the system without what
would be considered the right amount of
transmission infrastructure to give it access, and that
will result in some cost. How much that cost could
be (and it should not be anything if planning is
sorted out) people can predict and speculate on, and
we have heard it is a wide thing. There is an issue, of
course, as to who pays that cost. All I would say is
that there is a whole range of options, some of which
are on the table. At one end (and this is, I guess,
probably the first choice of the three people on the
panel), you can say it is spread throughout all
generators and demand-side users of the
transmission system; so it is spread out, as are, of
course, the costs of the constraints that exist at the
moment. At the other extreme, there is a proposal on
the table that says that that cost is borne entirely by
the new generators, who are allowed to connect to
the system ahead of some of the infrastructure that
is considered necessary being built. So it will be those
projects themselves that would pay that cost, and
that is an option that is on the table at the other
extreme. There is certainly a middle way, where you
could envisage that if constraint costs do go up
because of new generation ahead of the
infrastructure in a particular area, then that could be
spread amongst, for example, all generation in that
area; that is a locational BSUoS charge. I am not
suggesting which I would prefer, although I guess
our first choice, contradicting myself in one
sentence, is probably the first option. That is a
debate, as to how the cost, if any, is met and who
pays for it, that can be had in the future, but that is
the only down side that I can see of “connect and
manage”, for today’s projects to come forward when
they are ready to come forward and does not
threaten access rights of plant that is already there.
Chairman: Can we have a look now at the issues of
charging. Mike.

Q162 Mr Weir: Obviously this has been a matter of
some contention over a number of years,
particularly the locational charging regime from
Ofgem. In his evidence to us, Professor Strbac stated
that only a small proportion of network charges for
generators actually relate to location. Do you agree
with that statement?
Mr Russell: I think we have got to be very careful
how it is put. What is true is that only around 15 per
cent of the revenue raised by the transmission
companies arises from the locational element. That
is not the same as only a small proportion of the
charges are locational. What actually happens is that
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generators, broadly in the south of England where
the transmission companies are trying to encourage
generators, face a negative charge, ie they are paid
money by the transmission companies. Generators
further north pass through a neutral point and are
then charged an increasing amount of moneys. So
there is a substantial diVerence in the charge for
connecting generators in Cornwall and in the north
of Scotland, but because the generators in Cornwall
are actually paid money, the net result of that is, as I
am sure Goran meant, only about 15 per cent of the
total revenue is raised from the locational element.

Q163 Mr Weir: Does that locational charge impact
adversely on renewables, given that many of the
areas where renewables are situated are far from
centres of population? I notice that Scottish
Renewables Forum, for example, have joined the
Scottish Government and Scottish Power in pressing
for a more postal system of charging, as, I think,
exists in Germany. How would that aVect
renewables?
Mr Ormiston: The impact of transmission charges
on generators in the north of Scotland and the
islands is significant. If you are a smaller generator,
a distributor/generator in the north of Scotland
requiring access to both distribution and
transmission networks, you pay the full charge on
both, and that can amount to something like 25 per
cent of your expected turnover in a year. Not only
are you faced with a high charge, you are faced with
a charge that is volatile, that swings quite wildly
from year to year and is unpredictable as well. So it
is very diYcult to plan your investment going
forward. If you are looking for a hand with the two
new ones, the transmission charge is an attempt at
encouraging investment where it is closer to demand.
That principle in itself is fine a world where you can
actually make a choice, but if you are a community
or a land owner and you want to build a wind farm
on your site, you do not have that choice, you have
to locate your project where you are. Similarly, the
renewables potential in the UK, certainly onshore,
tends to be in the north of Britain. It is stronger the
further north that you go. Again, you do not have
much of an opportunity to respond to that
locational signal. What National Grid and Ofgem
have failed to do is to respond to the three problems:
high charges, unpredictability and volatility, and
whilst the debate tends to focus on the charge and
whether or not it is discouraging projects from
coming forward, the other two issues are almost
ignored in the debate, which is very unfortunate. I
think also a point worthwhile bringing into this
perspective, the European point of view and the
European Directive, which says that you shall not
discriminate against renewables generators in what
are known as peripheral or low-density areas, and
what we have is a transmission charge that does not
recognise that issue. I think there is a European
argument to be made and one that could go
potentially into a legal situation. We have
demonstrably now cases where projects have not
gone ahead because of high transmission costs. In
Orkney the Fairwind Project, over 100 megawatt

scale, I think, probably, to be kind to them, has
mothballed their project because of high
transmission charges and because the Secretary of
State has decided or, rather, is minded not to use his
powers to cap the transmission charges in the north
of Scotland and in the islands. In having those
powers, there was recognition that there was a
threshold and if you cross that threshold you will
dissuade investment in renewables, and in the islands
it was recognised a few years ago that transmission
charges were likely to cross that threshold and,
therefore, be in contravention of things like the
European Directive on Renewables and
Transmission Charges, and we believe that in the
north of Scotland, where the charge is also very high,
there is an impact on investment decisions. Of
course, investment decisions are very complex: how
windy is a site, how complicated it is
environmentally, how can you get access to the grid
and how big is the charge? So often, in the round,
you will find that an investment decision means that
it is still in a positive and you can move ahead. That
does not mean that because you are lucky enough to
be in a windy site you should necessarily be punished
for your location, and that is the way that generators
in the north of Scotland feel. They feel that it is a
punitive and discriminatory charge that needs to be
tackled and that has not been tacked properly.
Hence our partnership with Scottish Power, SSE and
the Scottish Government to bring forward the
alternative charging model to open up this debate
and try and get it on the table. We recognise that the
losers are going to be in the south, those who benefit
from the subsidies in the transmission charge, but
they tend to be also conventional generators. What
you are actually doing is you are taking investment
away, or, rather, the revenue that is earned through
the Renewables Obligation in the north of Scotland,
and transferring it to conventional generators in the
south of the UK, and that is an imbalance that needs
to be addressed as well and I think it is one that
should be addressed through Europe.

Q164 Mr Weir: But given that both the UK and
Scotland are very ambitious targets for generating
electricity from renewables, in the current charging
arrangement are these targets taken into account in
any way as far as you can see? It would seem from
what you are saying that they discriminate against
renewables in many areas of the UK?
Mr Ormiston: I do not think they discriminate
against renewables necessarily, but they discriminate
against areas that are further from the centre of all
things, which tends to be Birmingham or the West
Midlands.

Q165 Mr Weir: But at the same time renewables—
Mr Ormiston: That happens to be renewables, but
also, if you speak to Scottish Power and SSC, they
will say that actually their investment case for
conventional generation in Scotland is also hit
through high transmission charges. They have to
make cases, for example, for new gas turbines
perhaps in Peterhead, whereas you might find that
they would more likely locate their station in the
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south of Britain than they would in the north of
Britain because of the high transmission charges.
That is a problem for not just the local economy but
actually in terms of balancing demand and supply in
Scotland alone. So there is a conventional
renewables case to be made through this.
Mr Edge: From BWEA’s point of view, we do not
think that cost reflectivity and the locational aspects
of charging are bad principles. What we do not think
is right is that 100 per cent of the cost is reflected onto
projects. Certainly it is the case that renewables, and
wind in particular, are going to be the first
technologies which pay for the extension of the grid
to them in the UK. Previously, up to the point of
privatisation, those costs were spread amongst all
users. We are the first technologies coming along to
really change the structure of the network, and we do
not think it is hugely fair that we should be therefore
expected, for the first time, to be the ones who pay
for that entire grid, which is currently where we are
at. We think the principles are right but how they are
applied may not be correct. It is also fair to say that
the grid codes, particularly the security and quality
of supply standards, impose certain costs. They
assume that generators are base-load thermal
generators using those wires to the maximum extent.
When you are variable in using the wires to the
maximum extent, you impose a lower cost on the
system but you are charged as if you were using it in
a certain way. So we think that needs to be reflected
through the SQSS Review and that may, indeed, feed
down to lower charges for any more generators that
are on the periphery.
Mr Ormiston: Can I say that Steve Smith, Director
of Networks at Ofgem, in giving evidence to the
Scottish Parliament in a similar inquiry to this one,
has said that the Scottish generators were paying 40
per cent of the total UK transmission charge but
only represented 12 per cent of generation. That
suggests to me that we are over paying and it needs
to be addressed.

Q166 Dr Whitehead: To put what can be seen as a
sort of initial uninformed commonsense view, you
might say, it could be said that renewable generators
on the one hand are saying they should not pay
transmissions charges because they are developing
capacity in what you might describe as rather far-
flung locations, and yet, on the other hand, as far as
the distribution end is concerned, are saying we
ought to recoup the savings from actually a very
short transmission distance using diVerent elements
of the grid and, therefore, gain as far as local
generation is concerned. One might say that it
appears that renewables want to have it all ways.
How would you react to that?
Mr Russell: Can I come back on that, but I will also
go back to the first question. The Renewable Energy
Association supports cost reflective charging for
transmission. Whether cost reflective charging is
discriminatory we will leave to lawyers to pontificate
about, but if it costs more to connect and transmit
power from generators in some areas than other
areas, we think the generators who are further from
the demand should pay more. There are some very

good reasons about delivering the amount of
renewable energy that this country wants and needs
and is committed to at minimum overall cost, why it
is important to have cost reflective transmission
charging, that I can illustrate, if you want, in a
minute very quickly and simply, but as to whether
cost reflective charging stops some projects getting
ahead in areas like Scotland, which is an extremely
important resource for renewable energy in the
United Kingdom, it is not, however, the only show
in town. The answer is the majority of projects are
either going to go ahead or will fail economic criteria
to progress irrespective of what the transmission
charges are. It is the projects at the margin, and the
margin may be only a few per cent or it may be 30
per cent of all projects whether they go ahead or not,
that will be aVected by what the transmission
charges are. So, absolutely right, yes, there will be
some projects a long way from demand that, if
transmission charges are cost reflective, will not go
ahead that would go ahead if they were uniform.
Equally and as importantly, there will be some, as
indeed applies to any form of generation but
renewable projects at the moment, who are near to
demand that will not go ahead unless the
transmission and, indeed, distribution charges are
cost reflective. So in order to get the overall best
balance of where all the generation decides to locate,
and in particular for this session the renewable
generation cost reflective transmission charges are
important, to sum it up, I think there are only three
possible worlds for how you decide where power
stations, renewable or any other, locate. Either you
have central planning, as we had prior to 1990, and it
is one body who is responsible for the wires and also
decides where to locate power stations, or you have
cost reflective transmission charges that generation
project developers can take into account as one of
the many costings as to where they develop projects,
or you have chaos and waste money.
Mr Ormiston: No, you do not. There is a fourth,
which is generation equals zero, which is a model
that is applied in many zones in Europe.
Mr Russell: Generation is zero, which is what
happens currently in Germany—I have connected
some plant in Germany—is, of course, the uniform
thing and that will lead overall to some projects
going ahead when they should not and some not
going ahead when they should and more
transmission being demanded than would be the
optimum and, therefore, a higher cost than you
would otherwise have.

Q167 Chairman: There is the issue, of course, of their
consumers.
Mr Russell: Yes.

Q168 Sir Robert Smith: If you have a postage stamp
approach instead of a cost reflective, what is the cost
to the consumer?
Mr Edge: The cost to the consumer would be
neutral.
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Q169 Sir Robert Smith: Why would it be neutral?
Mr Edge: Because National Grid recovers the cost of
running the networks in whichever model they have
applied. In this model, you just spread the cost of the
generation side equally across—

Q170 Sir Robert Smith: What if everyone then
located at the periphery?
Mr Edge: Do not forget, I did not say that we were
necessarily against the principle of a proportional
cost for location, and you can apply that. It may
have an impact in terms of transmission losses
because you are further away from demand, and we
have no problem with the principle of charging for
transmission losses. There is actually another
transmission charging methodology around losses
which is discrete to NUoS, which is applied at the
moment, and they are seeking change over that as
well.
Chairman: That is very interesting. I think we will
have to look very carefully at the points that you
have made on this, because they are quite crucial.
Unfortunately, we have a second session, so we have
to move on. I know that we want to have a look at
the issue of connecting oVshore wind, which is A
very topical issue. David, I think you wanted to start
oV on this.

Q171 Mr Anderson: I will start oV on a negative. I
am not actually very positive, particularly about
oVshore wind and how you are going to start
building in the north-east, but I want to ask some
practical things about when they are in place how
they will be run, particularly in relation to security of
supply. How much work is being done about
maintaining, repairing and replacing equipment in
what is one of the most hostile environments in the
world, the North Sea?
Mr Edge: Clearly operating oVshore wind farms is a
new and challenging area. I think the real challenge
is to develop turbines that do not go wrong in the
first place.

Q172 Mr Anderson: That will never happen.
Mr Edge: You can design a lot of reliability into it,
particularly if you take a very diVerent approach to
that for onshore turbines. Essentially, each onshore
wind turbine is a mini power station. It has got all the
things in one place and then you just module them
up into wind farms. You can centralise a lot the
electronics and some of the supporting stuV into
stuV that you can do onshore, and therefore you are
generating dirty power in a big oVshore wind power
station, taking it ashore and cleaning it up and
putting it onto the network. So there are diVerent
concepts that you can apply which will make it a lot
simpler, make the things that are actually out at sea
a lot simpler and more robust. That is a process that
we are only embarking on: because actually what
people have done is take those onshore turbines
because they work and take them oVshore. It is
clearly the case that, unlike onshore, where you can
just drive up to the bottom of the tower with a white
van and get out and fix it, you have to go out on a
boat or a helicopter and fix stuV. There is quite a way

to go, but given that we operate oil and gas
platforms at high reliability, in fact in some places
they are completely inaccessible, we have incredibly
reliable machinery down at the bottom of the sea,
which you simply forget. I fail to see why we cannot
apply that kind of innovation. The trick is to do it in
a cost-eVective way, with large numbers of turbines,
but I have got a belief in UK engineering capability.
We have shown it in the oVshore oil and gas field; we
can show it in the oVshore wind field.

Q173 Mr Anderson: I am glad you feel like that. I
used to work in the energy supply industry as a
mechanic. Things do go wrong. The fact that you say
that they will not go wrong is just not true.
Mr Edge: I am saying you can minimise it. Certainly
we are also working on ways to improve on it—it is
already quite safe, but improve further the safety of
the transfer from turbines—so that when you do
have to go, it is really safe.

Q174 Mr Anderson: Another issue which has been
raised is about the impact on bird life. The RSPB
have asked us, in discussions we have had up in
Aberdeen, about surveys on the impact of the oil
industry on bird life. Have you as an industry looked
at the impact, not just in terms of bird kill but also
on habitats and feeding grounds?
Mr Edge: There is a huge amount of work going on
on this one. I think it is fair to say that my members
in the oVshore wind sector have spent more money
on researching the oVshore environment than any
other sector in the history of the UK. We have been
forced to do that amount of environmental impact
work and, in addition, the Government has been
doing a lot of survey and research work. The Crown
Estate is taking money from the auction fees that are
put down for around one or two projects to set up
this fund called COWRIE (Collaborative OVshore
Wind Research into the Environment), and that has
put several million pounds into these studies. So I
think it is fair to say that we have been looking at this
very, very closely and to a huge extent oVshore wind
in the marine environment is massively benign, it has
a very, very low impact, and in some cases you can
argue with the artificial reefer bed we put something
there and, bang, there are barnacles, or whatever,
and it becomes a fish sanctuary: you are actually
helping to promote biodiversity.

Q175 Mr Anderson: Lastly, the impact on military
radar. We understand that will not happen oVshore.
Mr Edge: No. There is definitely an issue,
particularly in the southern Wash, with the air
defence radar trimming in Staxton Wold. We have
been working very closely with all parties and the
wind industry on site—the Department for
Transport, the Ministry of Defence—and we signed
this Memorandum of Understanding bringing
forward the technical solutions, of which there are a
number. There are patches to the radar software,
potentially, somewhere down the line. QinetiQ are
trying to develop a stealth blade so it does not show
up on radar screens. There are technical solutions
being done. We believe that the Government needs
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to put more eVort into this. Our members have
brought forward three million pounds of funds to do
this work.

Q176 Mr Anderson: You mean more money or
more eVort?
Mr Edge: I do mean more money.

Q177 Chairman: It is the R&D as well.
Mr Edge: This is all R&D.
Chairman: I can certainly confirm there is work on a
stealth blade going on because I have seen some of
the work in my own area.

Q178 Charles Hendry: Can I look at some of the
supply chain issues as well? We have had some
interesting evidence given to us about the benefits of
a point-to-point connection for oVshore facilities or
for having large DC cables which would connect
quite a number of them together. I think it is broadly
agreed that we might use seven and a half thousand
kilometres of cabling, and the global capacity is
about 700 to 1,000 kilometres a year. That means the
UK alone would use most of the global output, as
currently available, if it was trying to meet its 2020
oVshore target. What is the solution to that? The
companies appear to be reluctant to invest in new
plant if that plant is only going to be operational
until 2020 and then the development is not going to
have a clear future beyond that. At the moment there
is not a programme in place for the further
development of oVshore wind beyond that.
Mr Edge: This is why my point earlier about a vision
to 2030 is really important. You had a Round 1, plus
Round 2, plus Round 3, plus the Scottish territorial
waters project. That is nearly 40 gigawatts of
oVshore wind projects that will be in process in the
UK. There is lots of work going on in Europe as well.
There is a clear threat and opportunity for the cable
supply chain situation. The threat obviously is, if we
do not get the signals right, the cable will not be there
and you cannot do it. The opportunity is, if we do get
the signals right, those factories come here, and we
are not just supplying 7,500 kilometres of cable for
the UK but the similar amount they want in
Germany, and it becomes an export opportunity.
Our view is that the licensing regime for oVshore
could be evolved to give those kind of signals. As it
stands it is very piecemeal, but if in the future, for the
Round 3 zones oV-shore, transmission is appointed
for each zone very early, they can work with the likes
of APB and Areva, who supply the cables, to build
up a solid view of the demand and, therefore, the
factories can be built to meet it.

Q179 Charles Hendry: Would there be a case for
saying that the 2020 targets should be allowed to slip
back a bit in order for that demand to be managed
in a more constructive way when one looks as well at
what is going to happen in other countries? Ireland
are looking to develop their oV-shore, and a whole
range of other countries, which will be putting
pressure on that global supply chain.
Mr Edge: You set a reasonable 2020 target and you
set an objective further out as well.

Mr Russell: I think the important thing to bear in
mind is that 2020 is most definitely not the end point;
it is purely a way mark. Yes, a way mark with legally
binding commitments that the Government has
entered into, but it is purely a way point on the way
to complete decarbonisation of electricity
production by 2050, or a bit later. So it is not that at
2020 that is it, by any means.

Q180 Chairman: You are also saying that you felt
that the framework was not yet developed to
encourage renewables. Does that apply to oV-shore
wind as well?
Mr Edge: We are looking forward to when the
regime that is in its last throes of consultation will
come into force. We have come through a long
process down here. Perhaps it may be fair to say that
if we had known back then what we know now, we
might have asked for something a bit diVerent, but
we are where we are and we want it to be in place
because it needs to be what we want to see, and
certainly it is the case around one or two projects
that really all we need is a radial connection to shore;
that is fine; it works. Our issue is that going for the
strategic approach you will need for the larger
Round 3 projects and, indeed, going out in terms of
interconnecting with the rest of Europe, which again
I think is another supply chain issue, is going to
require even more cable. We do not think that the
Government is actively engaging on the super grid
issue as much as it could. It is taking very much a
back seat. It is, “Oh, this is a European project.” The
North Sea grid is one of three strategic electricity
interconnection projects, but the Government seems
to be taking the view that it is happening out there;
it is a European project; we do not really have to get
involved. No, we need the UK Government to be
actively engaging on the regulatory and technical
issues so that we can roll it out as swiftly as we can,
because it is going to be of major benefit.
Mr Ormiston: I think National Grid, Ofgem, most of
the people in the industry and, I suspect, most
politicians have really been caught out by the pace of
demand, oVshore and onshore, for renewables.
When I came back from one of the European
summits saying we have signed up to 15 per cent
renewable energy by 2020, it took a few people by
surprise that they would commit to that target. In
other words, that commitment is really worthwhile.
What it means though is that you have 35, 40 per
cent renewable electricity by 2020, which is an
enormous amount of capacity to get built. ENSG
tried to respond to that with its Transmission Report
and now, with the interest in oVshore wind, wave and
tidal in Scottish waters, we find the ENSG report
perhaps needs a review to look at the potential of the
oVshore renewables. We just need to keep pace. I do
not think we are keeping pace in our forward
thinking, what needs to be in place to deliver that
potential, but you cannot lose sight of that 2020
target. That 40 per cent carbon commitment that
Alistair Darling made last week is really important
and he cannot let it slip.
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Chairman: Yes, it certainly is. Can I apologise, we are
trying to keep to time, but as part of that
commitment to renewables and reducing carbon
there has to be a range of diVerent technologies and
diVerent transmission. That brings to us distributed
generation, which, of course, is still quite small but
it is developing. Paddy wants to come in on this.

Q181 Paddy Tipping: Yes, but there are benefits from
being embedded into the system. The National Grid
are going to change the rules, are they not? What are
your views on this?
Mr Russell: There certainly is a worry that they are
going to change the rules. There are a number of
diVerent things that there is concern about. The chief
one is that at the moment, for the majority of
generation that is connected to a distribution
network, the output of which is absorbed by demand
within that distribution network and, therefore, does
not flow broadly on to the transmission network,
you can eVectively net-oV the two charges as far as
transmission charging exists. So there is a benefit by
netting-oV generation and demand locally, which, of
course, aVects the physical reality of the power not
flowing onto the transmission system, and that is
what is known broadly as embedded benefit. There
have been noises in Ofgem that they do not think this
is justified and they wish to charge generation
connected to a distribution network for using the
transmission network as if all the power was going
onto it and, exactly the same, the demand that that
is meeting would also be charged on a gross basis.
There was an industry working group that met I
think two and a half years ago now and, with the
exception of one network company, the industry’s
view was absolutely unanimous that net charging is
what is cost reflective, reflects the physical reality
and should continue. Ofgem agreed with the single
company in the industry—

Q182 Paddy Tipping: You had better tell us which
company this is.
Mr Russell: It is NGC. —and says that that they do
not think under the current arrangements where if
power nets itself oV on a distribution system they
should pay charges as if it was flowing onto and then
oV the transmission mission, which of course it is
not, and they have written a letter saying that NGC
does have to sort this out and come up with enduring
arrangements. Indeed, they are placing an
obligation on NGC to bring forward proposals to do
this and have them implemented not later than April
2011. So it is, unfortunately, a real threat that
generators connecting to a distribution system are
worried about. It is non cost reflective and, if you
followed it through logically, you would actually
have the nonsense of charging every single generator
in France, Germany, right over to Bulgaria and
every single bit of demand for using the GB
transmission system rather than just charging the net
flow that comes over the interconnector between
France and England.

Q183 Paddy Tipping: We are going to move to a
situation where there are going to be more and more
local networks. That is inevitable. What is the ideal
charging system?
Mr Russell: The ideal charging system is very simple.
Firstly, quite a diVerent issue, obviously there is
generation connected to distribution systems, and
that should pay appropriately for using the
distribution systems, which may in some cases be
negative charges if they are deferring the need to
invest more in distribution systems; if they are far
from demand they may be positive charges. As
regards the transmission system, it is very simple:
one should pay (and who one is I will come on to it
in minute) for the net injection from the distribution
system to the transmission system or the net oV-take
from the transmission system to the distribution
system; so that it is the net flow that physically passes
onto or oV the transmission system that causes costs
on the transmission system and for which charges
should be payable.

Q184 Paddy Tipping: Mr Ormiston, you reminded
us earlier on that in Scotland some people are paying
both system costs.
Mr Ormiston: Correct.

Q185 Paddy Tipping: That cannot be right, can it?
Mr Ormiston: It is right. There are generators who
theoretically, the National Grid believe will spill
their electricity or put their electricity on to the
transmission network and therefore have to pay
what is known as the gross-net charging model, so
they are paying both transmission and distribution
charges. Often they also have to be grid code
compliant as well and for this theoretical risk of their
using the transmission they have to put in significant
bits of machinery and plant to be able to grid code
compliant. This tussle between National Grid and
the distribution network operators is being played
out in diVerent ways. Charging models is one,
DPCR-5—the Distribution Price Control Review
5—is another; and also CAP167, which is all about
if there is a theoretical risk of you using the
transmission network you have to get what is known
as a statement of works from National Grid.
EVectively that is a date by which you can connect
your small generating station to the distribution
network because you might have a knock-on eVect
on transmission investment further down the line.
What that means is theoretically a one kilowatt PV
panel on a roof may be deemed to have an impact on
the transmission network and therefore in Scotland,
in some cases, is not allowed to actually connect to
the network until 2018. That is the kind of illogical
conclusion of the CAP167 debate and one that is
current. Because we have these code numbers it
sounds a bit “anoraky” but it is an interesting subject
where community projects, small scale renewables,
micro generation and distributed generation can be
prevented from connecting because of this
theoretical risk and this tussle, I think, between
distribution network operators and transmission
companies.
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Q186 Dr Whitehead: Is there not an issue though as
far as distributed generation is concerned of
volatility? I have an image of the main transmission
network, as it were, as a long distance railway with
trains timetabled and going on in an orderly fashion
and then the distributed system as a branch line and
the claim is, apparently, that for the future any train
that turns up goes around the branch line system. Is
that not a problem as far as the future integrity and
viability of a distributed system is concerned because
if we are serious about the extent to which
distributed generation will move forward over the
next ten, 15 years we simply cannot tell who is going
to connect up, where, when and under what
circumstances.
Mr Edge: I think this is a wider issue around the
management of the distribution networks generally.
Distribution is generally the poor relation of the
network and grid area and does not receive the
attention that it increasingly will need to, given that
we will have a feed-in tariV, there will be more micro
generation and small generation; we are going to
have increasingly demand side participation and this
all at the distribution level and this is where this buzz
phrase, “smart grids”, which I believe a lot of people
use and not many understand, actually applies in
most cases. And it really is not getting the attention
it deserves, particularly, for instance, in the current
Distribution Price Control Review, which is for the
period 2010 to 2015, which is when we will need a lot
of investment to manage exactly these issues and it is
not part of the debate. It is being addressed to a
certain extent under Ofgem’s RPI-X w 20 Review
but they have explicitly stated that it will not apply
to this DPCR. So I think there is an enormous gap;
we are going to get through to 2015 and realise that
we should have done this about five years previously
and we are way behind the curve. So I think there are
lots of issues in general around here which need to be
forced up the agenda.
Mr Ormiston: And in terms of having a long term
vision for networks for GB and indeed Europe, how
is electricity going to be used, what services are you
going to provide by 2050, it is not just going to be
powering our lights and our gadgets, it is going to be
for transport and it is also going to be for heat and
in those circumstances you need a pretty robust
distribution network. Moving forward—and I think
this may be at the heart of the question—are we
emphasising so much on transmission investment
and transmission that we lose sight of the small scale
and distributed networks? If we do that we have
made a massive mistake because we will need to have
a robust distribution and transmission network with
which to move around our power. Transmission
networks almost give you a certain amount of
guarantee of security and reliability because you can
move that electricity long distances in distribution
networks, ie people to use electricity, in the many
forms that we are using it by 2050. So big investment
and innovation in these smarter grids, these
intelligent systems and allowing a lot more
distributed generation to actually get on the system
will require this investment in distribution.

Q187 Dr Whitehead: That being the case,
particularly as Gordon has mentioned, the issue of
smart grids coming into play, particularly in the
distributed end, who pays?
Mr Edge: For investment in smart distribution?

Q188 Dr Whitehead: Indeed; it may strengthen the
distribution system or smartening it and getting it
more reliable as far as potential volatility is
concerned.
Mr Edge: But then you are also getting the benefits
of perhaps lower investment in wires per se if you are
able to manage the flows and the demands, so that
you do not need to pay more for the wires; you invest
some in the smartness and that gives you the
opportunity to invest less in the dumbness of just the
wires. This is a point perhaps I should have made
slightly earlier when I was talking, that it may be that
you need a distribution system operator to do all the
management and the investment around this, but I
do not see why it should not just be recovered
through the distribution network user system
charges. I do not see why it should make a huge
diVerence, and the percentage of the customers’ bills
which is applied from the distribution network is
very small.
Mr Russell: Ultimately, to answer the question in a
straightforward manner, the customer always pays.
The point is, by having smart networks they are
paying less than they would be if you did not have
smart networks.

Q189 Chairman: That is what we hope to see.
Mr Russell: That is the idea. If they are not then you
should not be doing smart networks. You are not
doing them just to keep engineers amused; they are
being done because ultimately they will be able to do
what engineers do or should do well, which is to do
for ten pence what any idiot can do for a pound and
deliver the same level service in a smarter, more
intelligent way. On something you said earlier—your
train analogy—I assume you were talking not about
hour by hour management of the system but longer
term management and generators that build and
connect to distribution networks in an uncontrolled
fashion. Nobody is suggesting that the interface
between distribution networks and the transmission
networks must not continue to be very carefully
managed by the respective network operators; they
do this at the moment. In general the majority of
cases flows from transmission to distribution and
connecting some new generation at the distribution
level, all that means is that those flows are less and
may indeed reverse. That is no diVerent from
demand reducing and there is and continues to need
to be liaison very regularly between distribution
network operators and transmission system
operators to manage the interface and the
connections between the systems.
Chairman: These are very important areas and I wish
we had a little bit more time to go through them, but
unfortunately our time is constrained, as you
appreciate. But there is an awful lot of food for
thought here, on which we would like to reflect. Just
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to bring this session to a conclusion, we did mention
the problem of planning, which you flagged up and
Anne Main wants to come in on this.

Q190 Anne Main: I can almost need a one word
answer on this. Do you believe that the changes that
were brought about in the 2008 Planning Act will
actually speed up the process for new electricity
network infrastructure and do you think that any
improvements in the planning in Scotland will
deliver similar or greater benefits?
Mr Edge: It should, in England and Wales.

Q191 Anne Main: So England and Wales it should.
Scotland?
Mr Ormiston: In Scotland the second National
Planning Framework and the Planning Act 2006
ought to speed the process up but we would need to
get it down for—

Q192 Anne Main: Shoulds and oughts are not
exactly—
Mr Ormiston: It remains to be seen. We have an 11-
year process of Beauly-Denny at the moment and we
need to get that down. I imagine it would come down
but would it come down to the point where it is
acceptable? That remains to be seen.

Witnesses: Mr David Porter, Chief Executive, Ms Barbara Vest, Head of Electricity Trading and Mr Alastair
Tolley, Head of Renewable Energy, gave evidence.

Q196 Chairman: Good morning, ladies and
gentlemen; welcome to the Select Committee. As
with our previous witnesses, for the record would
you care to give your name and organisation? Mr
Tolley, if you would like to start?
Mr Tolley: I am Alastair Tolley; I am the Head of
Renewable Energy at the Association of Electricity
Producers.
Mr Porter: David Porter, Chief Executive,
Association of Electricity Producers.
Ms Vest: Barbara Vest, Head of Electricity Trading,
Association of Electricity Producers.

Q197 Chairman: Thank you and welcome. Can we
start oV with accessing the transmission network,
which of course is very topical at the moment? We
have the current Transmission Access Review, which
has made a number of short term recommendations,
particularly in trying to address the queue of
capacity, which we know is in the system. Do you
think those short term recommendations are going
to have an impact?
Mr Porter: I think our views are not too far apart,
Mr Chairman, from those that you heard earlier. We
are reasonably comfortable with some of the short
term measures because it makes sense to make the
best possible use of the existing capacity. We do have
a huge level of new production being proposed but
of course you simply cannot get away from the

Mr Edge: The issues around things liker resourcing
of the Infrastructure Planning Commission is that
they are actually going to have to do an awful lot of
diVerent things and they need to have enough
resources.

Q193 Anne Main: You have concerns about the
resourcing?
Mr Edge: Yes.
Mr Russell: Can I say a diVerent word? Not surely or
will but hope. We hope it will. There is one concern
and this is not to do with wires, it is to do with
generation projects and that is in England and
Wales—it will not directly aVect generation of less
than 50 megawatts and that is a major area of
concern to us.

Q194 Chairman: It is exempt.
Mr Russell: That it does not aVect the local
authority process.

Q195 Anne Main: Is that a failing?
Mr Russell: We would like to see that made as certain
in terms of timescale and not going over the same
arguments, national ones, again and again for
projects of that size, as we hope the new legislation
in England and Wales will lead to for larger projects.
Chairman: Thank you very much, gentlemen. I have
to draw this to a conclusion there but thank you very
much for the detailed way you have answered the
questions; it has been very helpful to the Committee.

conclusion that these short term measures are
sticking plasters; they have attached to them
sometimes some risk of unintended consequences
and of course the answer is to get much more
network built.

Q198 Chairman: Are we seeing some unintended
consequences in the short term measures?
Mr Porter: There are risks with some and those risks
were referred to earlier—the constraint costs, for
example—and I know that the regulator is already
quite concerned about the increase in constraint
costs that we have seen in the last couple of years and
we are under a bit of pressure from that now. So we
cannot ignore these things; we have to take a very
careful look at them because these costs end up to
some extent or other on the customers’ bills.

Q199 Chairman: So disagreement on those
constraint costs in terms of the calculations, is that
view as well?
Mr Porter: I am not sure how deeply we have got
into the diVerences between the two extremes that
were put forward, but I will ask Barbara whether we
can comment on that.
Ms Vest: I would just reiterate what was said earlier,
the fact that there are a wide range of views on how
much those constraints are actually going to cost
and we have seen recently some urgent proposals



Processed: 28-01-2010 15:12:14 Page Layout: COENEW [E] PPSysB Job: 435586 Unit: PAG3

Ev 48 Energy and Climate Change Committee: Evidence

29 April 2009 Mr David Porter, Ms Barbara Vest and Mr Alastair Tolley

being brought forward by Grid in response to
concerns raised by Ofgem. Unfortunately the
industry really did not get the opportunity to have
proper dialogue and input into those proposals
because they were raised in extremely short
timescales under an urgent banner, and it meant that
we really did not fully understand the full intention
of those proposals. In fact I am a member of the
Connection and User System Panel who had to sign
oV the urgency for those proposals and, to be quite
honest, at our subsequent meeting following that,
when we had seen the legal drafting for what the full
proposal was, many of us said that we would not
have signed oV on urgency and we would have
preferred to have the industry understand more
about the full extent and range of what had been
proposed.
Mr Porter: As a result of things like this, Mr
Chairman, we get accused at times by the regulator’s
oYce of being obstructive in terms of improving the
prospects for new networks and improving the
arrangements for access and we have objected very
strongly to that sort of thing. We have had people
sitting for months on end very thoroughly and
properly engaged in the issues that Ofgem have
brought forward, and at times it seems like they are
trying to find a scapegoat for a problem which, as
you all know, from what you have heard already, is
actually quite diYcult. We are moving from a
situation where we are today where by 2020 we are
meant to have something like 50 per cent more
generation connected to our electricity system. This
includes oVshore wind and it includes the generation
to replace retiring plant and also the generation that
we will have to have to provide back-up. This is a
massive change and it is something which some
people—not many in the industry, I ought to say—
think can be done as if by magic and it simply
cannot. I hope that in the course of this discussion
we will bring out some of the diYculties but in a way
which reveals that we want to see them solved. After
all, we represent a very wide range of companies,
including not only the conventional generators but a
great many others as well—some in renewable
energy that have been members of our Association
since we were formed at the end of the 1980s. I ought
to point out as well that those which are involved in
conventional generation are also the companies that
are going to put a very large part of the money into
the investment to bring forward new renewables. So
we want to see things happen but we are much less
likely than some to pretend that it can be done
simply.
Ms Vest: Can I add something about the
Transmission Access Review and modifications that
were raised in reference to the short term proposals?
We had six proposals raised in April 2008 and as
someone who has had the joy of attending many of
the 70 plus industry meetings, held in London and
the beautiful place of Warwick, I can tell you that we
have really, really tried hard to make the proposals
work. Unfortunately, what were initially raised were
proposals based on a zonal approach and it became
very apparent early on that was just was not
possible; we could not make it work. Therefore, we

have developed a range of alternative proposals. The
short term proposals include the system operator
releasing additional capacity as and when they can
see that it is available and could be used. There are
proposals even now for generators to share access, so
if you have someone who runs a hydro plant and
they are not going to run at times when a neighbour
who is a wind producer could use the network then
they will come to some commercial agreement and
share that access. Then we got on to the proposals
for Connect and Manage. It is absolutely great that
Ofgem have now changed their view and allowed the
derogations to go ahead that will bring on an
additional 450 megawatts of generation. This is a
very positive and timely move. We have really seen a
lot of progress on the short term arrangements.
However, part of that suite also had within it a
couple of proposals that looked at longer term
arrangements and, honestly, they were just so
problematic to deal with. As I say, this zonal
approach for something, for example like auctions,
National Grid, their staV behind the scenes have put
in an awful lot of additional work to try and move
that on, in addition to what we did in the working
groups. But basically what we ended up with was an
Excel spreadsheet that was meant to model what was
going to happen, and it is frankly not enough for an
arrangement that is fundamentally going to change
the approach of a generator’s access in the future. So
from my point of view—and I am not saying
anything untoward here—honestly I would just
concentrate on these short term arrangements, make
them work, continue with the move by Ofgem to a
diVerent regulatory approach to enable Grid to get
on with this investment, to enable the generators to
deliver and keep the lights on; and let us deal with the
long term stuV much later when we have the time to
catch our breath and see if the arrangements are
appropriate long term. We need to move now.

Q200 Dr Whitehead: You could say that the two are
indissolubly connected in as much as if you are going
down a Connect and Manage route then there are
consequences in terms of finite access rights; there
are consequences if you do go down the finite access
route of then logically having to have some sort of
system, as it were, of redistributing the access rights
in the long term, and the auction process therefore
may appear to follow. But you have strongly resisted
both and I believe that you are even in the process of
taking legal advice about, for example, the taking
away of access rights if there is to be a finite access
regime. Do you think that those are contributions to
the long term position or a defence of the short term
position?
Mr Porter: They are both, in fact, but they are first
a defence of the companies’ existing position. They
do not have any commercial option really, other than
to say, “I am sorry, but we were vested with these
rights; we have made all our business plans on the
basis of these rights and it is not something that you
can take away from us lightly. So all the companies
concerned will have been consulting their own
lawyers about that. I ought to say that in the
discussions about this with the regulator I do not
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think that we have ever heard anybody make the
case that there is the right to take them away. So I am
afraid that there is a battle to be fought.

Q201 Chairman: Could I just say very briefly that I
would like to welcome visitors from the Youth
Parliament who are visiting Parliament today for an
engagement, accompanied by the MP for Brigg and
Goole. I would like to say how welcome you are; I
hope you have a very good day and welcome to the
Select Committee on Energy and Climate Change.
Ms Vest: Can I just say on whether rights can
actually be taken away or not, right at the very
beginning of this transmission access work, the very
first working groups, we asked Ofgem to show us
where within the code agreements it actually stated
that rights could be taken away, because if we know
exactly what we are dealing with at the start of the
process then that is great. So way back in April 2008
they were asked that and they point-blank refused
and said, “This is a totally legal situation now; we
cannot discuss or will not discuss it,” and they were
most unhelpful with that. But for Connect and
Manage and the short term arrangements that are
actually looking as though they will help to bring on
additional megawatts you do not need the finite
rights issue; we can handle it, we can get them on.

Q202 Dr Whitehead: I understand that in the short
term but if you go down a Connect and Manage
route in the long term, which you have given an
example of, Ms Vest, of how access might be shared
depending on the nature of a particular form of
transmission, does not the Connect and Manage
regime inevitably mean that there will have to be
changes to access rights and that if they are not to be
finite that the entire long term future therefore of the
sort of Connect and Manage arrangements that you
have suggested relies on the voluntary goodwill of
people to actually do it, as opposed to any sort of
better planning of how the system might work.
Therefore, is there not a problem arising between the
idea that perhaps the Grid cannot take away
rights—and indeed there is nothing in the
documentation, as it were, that says that they can—
and on the other hand the ambition of a Connect
and Manage system, which seems to point in a
diVerent direction?
Ms Vest: I do not know what we are getting hung up
on here because, honestly, the Connect and Manage
process that we are going through and the short term
arrangement for giving up access and sharing it, we
are saying that the generators through this
Transmission Access Review are better
understanding the problems. For example, the initial
proposals that were raised, the problem then was
about the socialisation of costs, and we have come
up with a range of options now because we have
better understood the issue. In addition, there was a
problem or a misunderstanding between the notice
we needed to give Grid about when plant would be
closing. It was very unfortunate that the one
proposal that looked at finite rights also included in
it this termination arrangement as well. If the two
modifications had been separated we could make

progress on that and the working groups have come
up with some solutions that have actually been with
Ofgem now since 8 January, waiting to see what the
next steps are. It is quite rich that they are saying that
the industry is holding up this process when we are
sitting here wondering where is the regulatory
impact assessment; are we actually going to get a
reasonable amount of time to respond to that, which
should be 12 weeks? We are hearing from Ofgem that
whilst they are using this time that is eating into our
consultation time we might only end up with four to
six weeks’ consultation on something that is as big
and as important as this. And on something that,
quite honestly, because there were so many
meetings—

Q203 Chairman: What do you think would be a
better consultation period then, or a better system?
Ms Vest: They should follow the Better Regulation
requirements and give us the full time. The problem
is not for the members who were involved in the
process—we understand what it is all about—but
this is for impacts that are far wider than those
people who were lucky enough to have employers
that enabled them to engage properly in the process.
There are an awful lot of other smaller generators,
smaller businesses that it is only now they will be
able to understand the full impact.
Chairman: Can we turn to the issue of charging for
the use of transmission networks, which is a very hot
topic, of course, with all concerned.

Q204 Mr Weir: We had a discussion about
locational charges with the last set of witnesses.
Clearly you represent both renewable and
traditional—if you want to put it that way—
generators throughout the UK. Do you agree to the
extent to which location is currently priced into
transmission network and balancing services
charges, and how do you feel about the proposal for
a more flat rate of postal system?
Mr Porter: There are a great many things that a
trade association like ours with a very broad
membership can agree on quite easily, but if you
want to find something that gives us a headache it is
geographical things. You heard a few minutes ago
that the Scots have one very clear view of this and I
can tell you that people in the south of England have
a very diVerent view of it and I have been personally
involved in trying to broker a deal in the past that
failed dismally because it just did not recognise the
business impact of these changes. Broadly, the
Association is in favour of cost reflectiveness; it runs
through most of our policy. But we are grown up
enough to recognise that we have a huge problem
here where companies can be hugely disadvantaged
by change.

Q205 Mr Weir: What about the balancing services’
use of system costs? Scottish Power and Scottish and
Southern, for example, have raised concerns about
the new proposals from National Grid at the behest,
it appears, of Ofgem, which they say will impact
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upon investment and plant in Scotland. Do you have
a view on that? Is it something that aVects southern
generators as well?
Ms Vest: This was something I referred to earlier.
Ofgem raised at very short notice this issue about
constraint costs. We have heard earlier—and we
support the view—that there is a vast array of views
on what that actual figure is. We have concerns as an
association that something as fundamental a change
as that could be brought forward, first of all without
being honest about the full impacts of it. And just to
give you a flavour of what it means, there is currently
a derogated boundary—it is the Cheviot Line. It has
always been there; we knew there was a problem with
this NETA; we have had BETTA come along and we
needed that line to be reinforced. There are certain
flows across that line and unfortunately at times
energy has to be constrained, so we are seeing this
rise in costs, which have been forecast—maybe not
to the level that we have seen but lots of things
change over lots of years and so we are where we are.
But this proposal under an urgent banner will mean
that special kit has to be installed at certain plants
that are subject to this derogation and have signed
what is called an inter-trip agreement, and it is a new
form of an inter-trip which will reduce their output
under certain conditions. The industry was not
really involved in discussions about what
compensation there would be and you have someone
who might have a coal plant and who might be
tripped oV who can return to production and get
their product to the market at relatively short
periods; but then you might have a nuclear generator
that is aVected in the same way and they have to stay
oV for five days because the Health and Safety rules
state that, and yet they are subject to the same
amount of compensation. So there is a lot of worry
there about something that has been brought in
around a subject and values that are not fully
investigated or understood. We do not know what
the future behaviour is and what those levels will
stay at and we are also concerned about maybe there
were other options that could have been looked at if
we had had an appropriate length of time to do so.

Q206 Mr Weir: So it is a rushed thing that is ill
thought out is basically what you are saying about it.
To what extent do renewables receive priority access
to the electricity networks at present, and is this not
necessary given the government’s ambitious targets
for renewable energy?
Mr Tolley: At present they do not, is the short
answer. The new Renewables Directive I think
requires either priority or guaranteed access to the
network, and that is for things that are already
connected; so it is not the connection itself, it is the
actual access once you are connected. It is up to the
government to determine what guaranteed access
would mean in that context and whether we comply.
My view is that we probably do at the moment
because once you are on the network you have access
to the network unless you are constrained for
security reasons or for reliability reasons.

Q207 Mr Weir: Given the now very ambitious
targets for electricity from renewables, does that
mean that renewables will have to be given that
priority to enable us to meet these targets, and what
is the eVect going to be on other generators; or is
there going to be an eVect on other generators?
Mr Porter: I think you are alluding to another big
question about what is going to happen to pricing
and price volatility and so on when we have a large
amount of variable renewable energy production on
the network. These are very big questions. We are a
bit fearful of the present trading arrangements being
able to cope with this. It even leads us to questions
about the incentives, the signals that are given for
people to build new plant, to back up variable
renewable energy; and we do not have all the
answers to this yet. There are some quite big issues
lurking there. It is possible to envisage prices
dropping to very low levels at times, as we have seen
in parts of Europe—Denmark I think is an example.
We have some very big questions to address there.

Q208 Mr Weir: To put you on the spot then, what
incentives do you think are necessary to deal with the
intermittency problem?
Mr Porter: I have talked at a very senior level to
people in the major companies about this, and I have
to say—and they can be forgiven for this—not
everyone is of one accord on how you deal with this.
They are, however, of one accord that we have a
problem and one Chief Executive said to me, “I
simply cannot sign oV the building of a brand new
power station to come into use occasionally to deal
with variable supply of energy from renewables.”
One possible route out of that is that we have some
kind of new incentive mechanism to get people to do
that but all these things in the end have an impact on
the customer’s bill and we are faced all the time with
the strong desire to see change in the composition of
the energy mix. It is being driven more politically
than it is being driven by the companies—they want
to do what it is necessary to do, but I think if it were
not for the level of the Renewables Directive that we
have signed on to they would be choosing
commercially a mix which is rather diVerent from
what it looks like we have to have. At the same time
we have pressures on the industry to make sure that
customers’ bills do not rise unduly. We are talking
here, in eVect, about how much insurance we buy.
The back-up plant is cover and it looks as though we
are going to get into very high levels of insurance. As
somebody who believes that the first priority of
energy policy is to keep the lights on I am not out of
sympathy with that, but we all have to recognise that
the political drivers to bring forward new types of
generation do have a cost attached to them.

Q209 Sir Robert Smith: Earlier on you mentioned
this inter-trip; is that controlled by the grid operator
and the power plant has virtually no say?
Ms Vest: It is controlled by grid, yes, and grid
controls the piece of kit that they install at the
generating site.
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Q210 Sir Robert Smith: Suddenly you find you lose
access and you have to switch everything oV.
Ms Vest: It goes.
Chairman: Can we move on to the issue of
connecting to oVshore wind, which, as we know,
there is an awful lot of capacity in the system and
there are concerns about delays and also the
regulatory regime for that.

Q211 Paddy Tipping: Can you give us a view on
whether the approach is right that DECC and
Ofgem take?
Mr Porter: On the DECC and Ofgem approach to
oVshore wind? I think to start with we do not have a
problem with the idea of National Grid extending its
role oVshore; that is the starting point. Neither do we
have a problem with a competitive regime.

Q212 Paddy Tipping: Do you think that there are
enough people around who are going to tender for
this oVshore process?
Mr Tolley: We do not know for certain, do we, but
it is not a foregone conclusion that the existing
onshore companies will be the only people who win
out in these competitions because oVshore
transmission is slightly diVerent and there could well
be new entrants from other countries and other
companies getting involved. For the round one and
two oVshore wind projects we are quite confident
that the competitive arrangements, OFTOs, will
deliver benefits in terms of lower costs, more
innovation, getting more companies in to finance
these networks. I think the question really arises in
terms of round three when you have much more
oVshore wind being built, whether you get that
strategic approach, coordinated approach to
designing an oVshore network that you may need.

Q213 Paddy Tipping: The Sea is a bit of an unknown
frontier. There is going to be some big engineering
work here. Do we really understand the marine
environment enough to make this happen?
Mr Porter: We have to rely on the business judgment
of our member companies that want to do this. We
heard earlier from I think it was Gordon Edge of the
British Wind Energy Association that a lot of the
issues are similar to issues that were addressed by the
oVshore oil industry, so we ought to have a certain
amount of confidence. But there is a lot of work
going on in the industry now to get the assurance
that some of these things can be delivered. Technical
work—there is work going on on metering currently.
Ms Vest: I think as well that our members think that
if it is a competitive tender and, say, somebody else
were to win that, they could bring in innovative new
ways of dealing with things which we can learn from
and then look across to National Grid and the
Scottish transmission operators and say to them,
“Why are you not delivering something similar?
Where is the innovation here?” So we can see benefits
from this.

Q214 Sir Robert Smith: There is one warning from
oVshore, of course, that the history of the oVshore
was that each diVerent operator had their own

infrastructure and now new entrants are finding it
diYcult sometimes to access. So presumably any
regime has to be careful that it does not embed
rigidities that do not allow future development.
Ms Vest: Yes. I think they understand that as well.
Chairman: Could we turn to an issue potentially for
the future, the issue of interconnection with other
countries and the supergrid. Interconnections with
France, for example, have been around for a very
long time; but there are a number of proposals, I
understand, for connecting to Ireland, connecting to
Holland, and then there are the European proposals
for a European supergrid, which is a very interesting
proposal.

Q215 Judy Mallaber: Briefly, what are the benefits,
do you think, and what are the risks of greater
interconnection with other countries?
Mr Porter: Having plenty of connection goes with
having a good, well working market and that should
help to deliver greater security of supply; it ought, as
well, to make the best possible use of our resources
by drawing on power where it was sometimes
surplus and getting power from where it is most
economically available. So we feel very comfortable
with the idea of much more interconnection.
Ms Vest: I just remember in the not too distant past
we had problems—if we face a severe winter it is
quite likely that they are facing one in Europe too,
and it could be even worse in fact. We did have a
situation where we expected energy to come here but
every country has their own rules and requirements
about looking after their own country first, so we
need to be very careful that we are not reliant on
imports too much and we need to make proper
provision here for that extreme winter. It might even
be an extreme summer—who knows, the way things
are going? But we cannot just say, “We are getting
lots of wires so the energy will come here.”
Mr Porter: There is another implication, of course,
that the more that you have of this and the more that
the European market becomes integrated—and we
supported that—you are going to need a diVerent
type of regulation, and this was actually alluded to
by the Chairman of Ofgem yesterday at a meeting at
which your Chairman and I were present.

Q216 Chairman: He was indeed.
Mr Porter: This is also going to present us with some
challenges because regulation viewed from a
European perspective may not always fit
comfortably with regulation to which we have
become accustomed in the UK over the last 20 years.
Broadly speaking we do it quite well here. It has its
flaws but it has worked and I suppose it is fair to say
that we would have a watchful eye on what came out
at a European level to make sure that it was not
going to have any serious downsides for us locally.

Q217 Judy Mallaber: So with a lack of market
liberalisation in Europe, do you think that that does
create risks and problems for our market?
Mr Porter: It does. We are hoping that the third
package will lead to a greater freeing up because that
is something that, as an Association, we support
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very strongly and always have. We now have within
our membership a number of companies which are
not British owned but they are in eVect European
companies and they also feel that very strongly.

Q218 Judy Mallaber: The Chairman referred to the
supergrid. What do you think is the potential?
Mr Porter: This has attracted a lot of interest and I
think a great deal more work is needed on this before
we can be very confident about any net benefits. I
suppose that in principle what I was saying just now
applies to this supergrid as well, that you are back to
how you run it, how you coordinate it, how you
regulate it. Apologies to our own regulators who
think that you can deal with these kinds of things
almost overnight—these things do take time and
they take even more time when you have lots of
diVerent countries’ interests to consider.

Q219 Judy Mallaber: Can you identify which of the
main regulatory considerations need to be covered?
It is obviously a very complex area.
Mr Porter: There are things like how much it costs
to move electricity across borders and if you move
across more than one border are you into an issue of
paying two charges, that kind of thing. These are
challenging issues that take a lot of working out and
I am still sore from being told by our regulator as
recently as yesterday that we need to wake up and
smell the coVee. We know about the coVee.
Chairman: That is indeed what he said, yes.

Q220 Judy Mallaber: Where do you start in sorting
out that regulation because it strikes me as being
incredibly complex?
Mr Porter: It is going on now and to his credit the
Chairman of Ofgem, Lord Mogg, has actually been
one of the prime movers and has chaired the working
group to get these things going. He pointed out at an
Ofgem event yesterday how diYcult it actually is; it
is cultural and it is also economic—people are very,
very careful not to lose out on anything they have
today. So these things take time.

Q221 Sir Robert Smith: In terms of the security of
the network, do you think that as it does become
more integrated—and you mentioned the past
problems you had with the gas integration—given
the role that gas plays so much in electricity as well
as power, does there need to be more modelling to
see how the two diVerent grids, the gas grid and the
electricity grid interact with each other in terms of
security?
Mr Porter: I think that is probably true but a little
more liberalisation on the gas side would be very
helpful to the electricity side. But there are also
physical questions as well in that the pipes for gas
tend, if my memory serves me correctly, to run
roughly east-west and there is not much that crosses
them north-south as far as I know. There may be
arguments for much more building of networks for
gas.
Ms Vest: The Energy Network steering group report
that people have referred to, I do not think there has
been a similar study done for gas. I stand to be

corrected if that is right. Something like that exercise
would be good and something that was in the public
domain and under constant review as well and we
can then compare the two more easily if we have the
information to hand.
Chairman: Can we now look at the issue of
distributed generation, which is a growing area and
also featured in the discussion yesterday with Ofgem
and we would like to explore your views on that.

Q222 Dr Whitehead: The claim of the renewable
energy trade associations is, of course, as far as the
distributed network is concerned, the vast majority
of future renewables—and indeed present
renewables—would be firmly embedded in the
distribution network system and therefore do not
wash over into the transmission system and
therefore should have what I think are the widely
embedded benefits. But you do not agree with that,
though, do you?
Mr Porter: We do. We are probably quite well in
sympathy with I think what Mr Russell said on
behalf of the Renewable Energy Association earlier.
In fact I ought to say that we drew attention to the
likely growth of electricity production connected to
local networks as long ago as July 1998 and
published a report on it trying to highlight some of
the issues that were going to arise. We sent this to the
regulator and to I think it was then the DTI, and it
actually took years to get them interested in the
issue. We were pleased eventually when some of
these things got picked up by industry committees,
but we are aware of those issues and we have a
history of being involved with small-scale
generation—it is in fact where we started as an
association, and our sympathy there is for the net
approach that was discussed by Mr Russell earlier.

Q223 Dr Whitehead: So your view of the National
Grid proposing to move to gross charging as far as
embedded generators are concerned is that this
would be a wrong move?
Mr Porter: This is not something new, by the way. I
remember having discussions years ago—and they
have gone on at various intervals—with National
Grid. They have a problem, which I understand.
Tiny amounts of local generation do not count for
them; it barely shows on the radar and it does not
give them diYculties. They can now see that we will
have much larger amounts and they can see risks
arising for them where generation would perhaps
spill over. If it was maybe clustered in fairly large
amounts close to their system this concerns them. It
is a risk that they face but they cannot under the
present rules fully control. So I see the tension there
but I do not think we are yet at the point where
National Grid needs to control the output of a
photovoltaic array, but it is something that we need
to sit down with them seriously to discuss as the
growth of production on the distribution system
develops.
Dr Whitehead: Could I take you a little further on
that point in as much as you are obviously absolutely
right, I happen to be a miniature power station in my
own right.
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Chairman: Not personally!

Q224 Dr Whitehead: My roof, sorry! It is, as you say,
an extremely miniature version. However, in the city
I represent we will probably be bringing forward
large-scale CHP around the city, for example, which
will put substantial electricity into the distributed
grid. Do you see—and you have expressed some
sympathy for the concerns that have been
expressed—a short, medium term imperative for
strengthening of the distribution system, or do you
see that there are methods by which what some
people might say is the potential chaos of large
numbers of distributed energy producers coming
into the grid. Do you see other methods by which
that might be regulated and planned so that actually
it works well for the future?
Mr Porter: It looks to us like the issue of
strengthening distribution systems. It is in a smaller
way much the same issue as having to strengthen the
transmission system, and with regard to the
transmission system I think we are fairly
comfortable with the idea that the National Grid
should be encouraged to go ahead and build ahead
of the time when new plant actually requires to be
given access and I think much the same thing would
apply at the distribution level. If there were risks
there, yes, we can recognise those risks and we ought
to be able to work out a way of sharing them.
Ms Vest: The grid codes that look after how we
behave within the transmission network, there is a
distribution code governing how the distribution
network is run and it is all about communication, is
it not, making sure that those who look after both
networks actually understand what each other are
doing. But there are quite clear and distinct roles
within those codes for the distribution companies
and grid and as long as we can encourage

communication and understand the impacts,
etcetera, then we should be able to rub along well
together. This embedded generation should be used
within the distribution area and provided security of
supply within there as well.
Mr Porter: I think that there are one or two technical
issues which I cannot go into too deeply, but last year
when we had quite a major power cut on 27 May the
investigation into how all that happened—it was
largely to do with two major power stations tripping
oV within a minute or so of each other—revealed
that there was an issue that was to do with
distributed generation. There was some wind power
which might have been expected to run which got
tripped oV because of the change in the frequency.
Ms Vest: The investigation is still ongoing into that.
The Grid Code Review Panel has been asked to
establish a group to look at what happened via the—
E3C committee?
Mr Porter: The Energy Emergency Executive
Committee.
Ms Vest: So that is ongoing and we are currently
doing a lot of investigation with the diVerent people
in the industry to see if they noticed anything strange
on that day, and we are asking them to provide us
with evidence of adverse operation, or something
that looked a bit strange.
Mr Porter: We are not saying that these things
cannot be done; we are saying that you need to be
aware of some of the technical issues and we have to
find answers to them. Everything in this industry is
connected to everything else.
Chairman: Literally as well as metaphorically! That
brings us to the end of our session. Thank you very
much for your responses which have been very
helpful to us. You have certainly covered a whole
range of issues to which we need to give some very
careful thought. Thank you very much indeed.
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Q225 Chairman: Gentlemen, welcome to the Energy
and Climate Change Committee. To start oV,
perhaps for the record you would give your names
and positions.
Mr Johnson: My name is Steve Johnson, chief
executive of Electricity North West.
Mr Smith: I am David Smith, chief executive of the
Energy Networks Association.
Mr Jones: I am Phil Jones, president of CE Electric
UK.

Q226 Chairman: Let us start with the concept of
creating a vision for the distribution networks. At
present a huge amount of discussion is going on.
There are lots of reports. The report of the Electricity
Network Strategy Group appears to have been
welcomed. The LENS project is looking at diVerent
scenarios. I note that the submission of the Energy
Networks Association states that the government
through DECC should provide strategic direction to
the industry to guard against the risk that in the face
of great uncertainty markets will fail to deliver what
is required in the necessary timescales. That strikes
me as quite a serious statement. Do you believe that
the markets will not deliver? Do you believe that the
government is not giving enough strategic direction?
If not, who should be doing it and what form should
it take?
Mr Smith: What we are saying is that government
through DECC should agree key assumptions with
the industry, specifying a range of things from
security of supply and how environmental targets
should be met and establish a steering group of key
industry stakeholders and thinkers to inform its
direction. Ofgem should then regulate to ensure the
eYcient delivery of those targets.

Q227 Chairman: Does not the ENSG provide that
kind of group leadership?
Mr Smith: ENSG is looking at transmission issues.
Obviously, today we represent the distributors and
we are looking at distribution issues. At the moment
there is not such a group for that.

Q228 Chairman: There is no equivalence?
Mr Smith: Not at the moment, but in the past we had
the distribution working group. That group is
currently mothballed.

Mr Jones: I sit on the ENSG, as I did on its
predecessor group. It is currently looking at
transmission. I take a slightly diVerent line, if that is
not bad form. Its terms of reference provide for it to
look at distribution and my view is that it should. I
am on it because I do not have transmission in my
organisation. It can look at distribution and David
is right to say that at the moment it does not do so.
I do not mean to say that that is an incorrect
judgment. The urgent issue is the transmission
network and the constraints that basically keep
renewables up in Scotland. There is every need to
continue to look at distribution issues and to do
more detailed work at an underlying level which is
the distribution work to which David referred as
specific issues are highlighted, like the transmission
issue dealt with recently. It would then make sense
for companies like mine, Mr Johnson’s and others to
put experts together to find the relevant answers to
specific questions, but ENSG in particular as formed
has within its remit distribution and should be
directed to look at it.

Q229 Dr Turner: On the face of it, it seems
unfortunate to look at transmission and distribution
networks in isolation because obviously they are
interrelated. If we are to have a genuinely smart and
responsive grid they have to interact satisfactorily.
Do you think this has been suYciently planned for?
Mr Jones: I do not think it has, and that is
potentially the question I answered a moment ago.
One of the classic diVerentials between the two
networks as they have been planned over the past 30
to 40 years is their approach to generators and how
generators should respond under what we call fault
conditions; in other words, when there is a short
circuit on the network. That is a gross simplification.
Typically, a transmission system will say to a
generator that it needs to have the wherewithal to
stay on the system and maintain stability, whereas in
the distribution network generally protection
schemes have been designed on the basis that as soon
as there is a fault they want the generator to get oV
the system. The diVerential is relatively arbitrary. It
just so happens that the voltage going from
transmission into the distribution domain is 132 kV
and we own networks that have been designed with
one fabric and the transmission with another. You
could argue that that is a relatively false or arbitrary
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distinction and it would be right to have more
holistic planning. In my view there should not be a
separate group to look at distribution as opposed to
transmission. We are looking at the power network
overall. The trade-oVs between the two are
important and will become more so as there are more
renewables on the distribution networks.
Mr Johnson: There is a changing role in the
relationship between the transmission and
distribution companies. Traditionally, because of the
type of networks and large generation we have had
it is the transmission companies that deal with the
problem of matching load and generation. As
distribution generation increases and we get more
connection onto the distribution networks in a few
years’ time the network companies will have to
undertake some of that balancing and that will
necessarily change the relationship between the
distributors and the transmission companies.

Q230 Dr Turner: You can see all sorts of
opportunities for renewable generators at around
100 MW or less to connect to distribution networks
rather than have a 400 KV line built to take them.
That will create some diVerent engineering
conditions for the whole system, will it not? Has that
been properly taken into account?
Mr Jones: As far as it aVects the system now and in
the foreseeable future, yes. Has it been taken into
account in a world post-2020 where there are 50 per
cent, 60 per cent and 80 per cent reduction targets?
No. But it is a fair way oV.

Q231 Dr Turner: Can you see any way in which this
can be satisfactorily done? It seems logical that if
there are totally changing circumstances coming
down the track we should be starting to prepare for
them now rather than later. I am not an electrical
engineer but it seems to me that in the industry
technology has not significantly changed since the
war. There has been extraordinarily little R&D in
this area. What scope do you see for technical
innovation to help with the problems of the future?
Mr Jones: You have probably characterised it quite
accurately. As applied the technology has been
relatively slow moving; in many ways I see that as an
opportunity. Most of the things that will need to
change in order for the distribution networks to do
the kinds of things to which you have referred
already exist; it is not technology that is not already
out there, but it is just not applied in the public
networks in this country. We do not need to invent
things that do not exist but we need to apply them
and really understand how they would work. We are
talking here about the public electricity supply
network which needs to be absolutely safe. We need
to understand how it would operate in reality rather
than in a laboratory or test case. As to the scope for
innovation, it is not limited in the near term by what
is invented and available as products because we
have not needed to move the networks very far. That
development has been going on elsewhere. The
commercial frameworks to do that are now in place.
They are not perhaps at an embryonic stage; but they
are in their infancy. The framework is supposed to

apply this new technology and deal with some of the
commercial constraints that would otherwise
disincentivise companies and customers from
wanting to see that happen. At the moment that is
probably a bigger issue than the technology.

Q232 Dr Turner: Is nobody working on any sort of
breakthrough step changes in technology which can
advance things dramatically?
Mr Johnson: If you look at the role of the network
companies in any future we will still have large items
of generation, be it nuclear, large oVshore wind or
carbon capture and storage, so our distribution
network will still need to cater for that type of load
flow. What we are talking about in future is a more
flexible and active network management which we
have not had in the past. The fundamentals of our
network in terms of transformers, cables and
overhead lines may not change a great deal and the
question is how we control and manage those
networks. As Mr Jones said, it is not that the
technologies are not there. What we need to do over
the next five years, say, is to have some trials in
applying that technology.

Q233 Dr Turner: Do you think the government has
been suYciently supportive in dealing with all the
transmission and distribution issues that you are
considering?
Mr Jones: It is now starting to make those moves.
We should bring that comment up to date. In the
past seven or eight years when I have had a lot of
personal involvement the fact that several
government organisations have talked about other
bodies that they think are responsible for it has not
helped. You have to credit the existing
arrangements. Some pretty bold decisions have been
taken in the past few weeks. We do not think you
would need decisions nearly as bold as the ones we
have seen in recent weeks to pave the way for the
kind of network development we are talking about.

Q234 John Robertson: I understand from what you
say that the technology is out there but you are not
using it. It strikes me that the problem is not the
technology but, to quote an adage, who pays for it
at the end of the day. Who does pay? Does the
government pay, do the government and companies
pay or do the companies, who will make a profit
from selling it on, pay for it?
Mr Johnson: First, the technology is not applied
because it has not needed to be applied yet. Second,
just like any network development we are putting
our investment plans to the regulator as we speak
and we shall be talking to them over the next few
months. I see this as just an extension of those
discussions. This is an investment in the network
that we shall make for the future benefit of
customers and I see the funding being the same as it
is now via the distribution price review.

Q235 John Robertson: You are saying that we will
just wait until it is needed?
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Mr Johnson: The diVerent point I make is that we
can see that the role of the distribution network will
be very diVerent in five, 10, 15 or 20 years’ time. Over
the next five years we may not see a great change, but
it is right that in that time we undertake some trials
of these technologies. We should isolate part of the
network, try the techniques and technology and look
at the commercial arrangements so we are absolutely
ready to develop the networks as we need to in the
next five, 10 or 15 years.

Q236 Sir Robert Smith: I want to pin down exactly
how the government provides the strategic direction
for which you are looking. Does it say that within the
existing framework thou shalt produce so much
embedded generation in 20 years’ time, or do you
want government to change the levers or signals they
put into the market?
Mr Johnson: There are formats for decisions to be
taken now in terms of signals to industry and
regulators in terms of what the energy networks will
look like in future. It is diYcult to be very
prescriptive about what that might look like.
Government does have a role in working with the
diVerent interested parties in the energy sector and
considering emerging technologies and distributor
generation and where best to apply that. Having
made some of those decisions, the flexibility that the
regulator currently has should allow that
development to take place.

Q237 Sir Robert Smith: Obviously, it has the ROCs,
emission trading and it is trying to send big signals
to the market. A government minister just saying
that he would like to do something is not really
enough.
Mr Jones: I agree with Mr Johnson. I do not believe
there are any levers or instruments of government
that do not now exist and will need to be created. To
put it plainly, personally—I do not speak necessarily
on behalf of the entire industry—I would not be in
favour of somebody dreaming up yet another agency
to tell us how we should do our job. It is now
necessary to have an informed government that is
able to make the kinds of choices that only it can
make. I do not mean ROCs or LECs; that is about
what drives the generation portfolio on to the
network, but in the end there will have to be some
investment. It is largely dominated by what we have
to do anyway to maintain the quality of the
networks as they stand in terms of costs, but there
are incremental costs that are classically an
externality; in other words, everybody wants
somebody else to pay. You will never find a person
who says, “I really think we should save the planet
and I am prepared to cut a cheque for it now.”

Q238 Mr Anderson: The customer will pay
eventually?
Mr Jones: That is right, but somebody must
represent that view. I believe that for the long-term
decision and the huge scale of the change being
talked about, in the end it is the role of government
to make just the few choices that perhaps will never
be made by any of the other participants. To sit and

wait for them to make them is unrealistic. We have
seen good examples where government has made
choices, for example that certain kinds of generators
will be placed on certain sites and the industry will
just have to get on with it. Nobody else would have
been able to make those choices. Where there are
such examples in networks they are not many in
number and they are certainly not as big as the kinds
of things to which I have just referred. Those choices
need to be made. One example is: what kind of role
do you want the distribution company to take? The
guiding mind over the past 20 years, rightly, is that
distribution companies need to get out of the way, be
in the background and just provide neutral access to
all generators so they can compete with one another
so that basically wholesale competition will drive
down the end price. That has been the guiding
instruction to the industry. We think we have done a
good job. We have moved into the background and
become very low key; we have driven down our costs
on the distribution networks by 60 per cent since we
started and provided a relatively level playing field
for access to generators. But in a world where you
want the distribution companies to be much more
active in balancing demand locally with generation
the terms on which we trade must change. You are
right that a minister simply saying “it would be nice
if people thought about something” will never
change the fabric of the industry. Maybe it is just a
question of guidance given statutorily to Ofgem in
terms of, “This is what we mean by your
environmental obligations.” Once we get past some
fairly big specifics Ofgem ought to have the vires to
go oV and do that job eVectively in conjunction with
industry, supervised by the customer’s ultimate
representative on an issue like this which is its elected
government.
Chairman: Let us look in a little more detail at the
significant investment in these changes which you
have already flagged up in your evidence.

Q239 Paddy Tipping: I think it is right that £9 billion
of investment has been spent under the current price
round. On what has that been spent?
Mr Johnson: The £9 billion investment over the next
period is almost “business as normal”; it is about
renewing assets that become age-expired. We know
that in the 1950s and 1960s massive investment was
made in the electricity network. Those assets are
coming to the end of their natural lives so significant
investment is required over the next five years and
beyond. Within that £9 billion is also a forecast of
new load growth. There is not a great deal of that £9
billion for the kind of investment in the diVerent
types of networks about which we have just been
talking.

Q240 Paddy Tipping: Therefore, if we want to get to
where we want to be in 2020 what will be the extra
cost?
Mr Johnson: It is diYcult to say at this stage. The
debate becomes quite complex because it depends on
the type of generation we see in terms of distributed
generation, where it is connected and the changing
behaviour of some of our customers. When smart
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meters are rolled out and customers begin to
understand how they can influence their load
demand and what that means for cost, what does it
mean for our networks and the relationship with
generation? All of that will have to be taken into
consideration when we look at new investment. If
you look at the average cost a customer pays our
portion of the bill is about £60 per year. The £9
billion investment we are looking at in the next
period on average will mean about £1 a month for
our customers. I cannot see that the investment we
must make in the new technologies given that they
are control technologies, not new assets, will be at
that level; it may be over 20 years. That gives you an
idea of the type of investment we have in mind.

Q241 Paddy Tipping: Traditionally, you have
worked with the Ofgem funding mechanism which
has been about pushing down prices. Mr Johnson
said a moment ago that he thought that process
could deliver the money in future. Is that right or do
we need to look at a diVerent funding mechanism?
Mr Johnson: There must be flexibility but Ofgem
now has that in its remit. In particular, when we look
to the future it is not just about investment in today’s
customer; perhaps we need to start looking at
investment in tomorrow’s customer. Certainly, from
the discussions we have been having Ofgem is very
mindful of that. When we talk to them about our
investment plans they ask whether any of this will be
sunk costs. If the work changes the networks change.
Is there a risk of investing now when we do not need
to? We do not believe that that is the case, but it
indicates that Ofgem is beginning to think about
future customers, not just the next five years. There
will continue to be challenging debate, as there
should be, but at the moment we see signals that the
right discussions are taking place. Clearly, we need to
see a demonstration of that over the next few
months.
Mr Jones: Ofgem will speak for itself before this
Committee. I am sure it will say that it has not been
afraid where necessary to make decisions that push
additional costs onto customers. That is the world
we are now entering. After 20 years of radical
reductions the price cannot keep going down and
those investments and operating costs need to come
forward now.

Q242 Colin Challen: It is very worrying to hear, is it
not, that the £9 billion in 2010 for the next five years
is more or less business as usual, with perhaps
renewables and so on, when by 2020 35 per cent of
our electricity is meant to come from renewables?
Much of it will be embedded generation coming in
at the distribution level. How will you make up the
diVerence? If you say that maybe you will start in
2015 it is just not long enough, is it?
Mr Jones: You need not worry on that score. The £9
billion we are talking about is eVectively the renewal
of the base assets. That money will also take you
towards the 2020 target. It is not like-for-like
replacement in the sense that we do not buy an
antique that matches what we installed in 1950. The
equipment has a much higher specification and it

grants us the opportunity to build bigger capacity on
the network at the same time at relatively low
marginal costs. Mr Johnson is right to say that we
are not building a mega-active network for that £9
billion, but it is not a zero contribution to the
capacity of the network. The 2020 target is about
generation coming forward to connect to our
network. That is relevant to an earlier question. For
the distribution companies to get to 2020 is largely
a matter of connecting what generators come along.
That is a far bigger question you should be
concerned about in the context of the 2020 target
than whether the networks can accommodate them.
If they come along I think the networks will find a
way to accommodate them within the £9 billion plus
the mechanisms that exist basically for generators to
pay their share of that connection cost. Most of what
we concern ourselves with is what happens beyond
2020 when the networks need to become much more
active. You should not assume that we are sitting on
our hands waiting for somebody to come along and
kick us and tell us to get on with it. Providing that
base asset, keeping it in good shape and growing
capacity at the appropriate points in the network
will maintain a certain amount of existing capacity
for those distribution connections. They have not
been limited by the networks at the minute; they are
being limited by the number of generators that come
along with planning permission and finance in place
ready to go.
Mr Johnson: To make clear one point, when we refer
to £9 billion across the industry as being business as
usual certainly for my own company in the current
period we have connected 500 MW of distributed
generation and as part of our investment planning
we forecast 1,000 MW of distributed generation in
our network. Therefore, “business as usual” means
that we connect distributed generation.

Q243 Colin Challen: Is the £9 billion or any extra
investment that may be needed threatened by the
recession? Does that have an impact on your
investment plans?
Mr Johnson: When we look at load growth we have
reforecast our plans in our latest submission to
Ofgem. Clearly, over the past year or 18 months all
of us have seen a significant downturn in the
development of our networks. That has certainly
been built into our plans recently. It remains to be
seen how quickly that sector starts to recover over
the next 18 months to two years. We forecast
recovery in two years’ time to start to return to levels
that we saw a few years ago. There is some reflection
of that in our plans.

Q244 Colin Challen: What sort of level of investment
might we anticipate after 2015? Will it be very
much greater?
Mr Jones: On the distribution networks we see it
increasing again but not in a mammoth step that
would be unmanageable. One number that I bandy
around as being relevant for our company is that
there has been a shift of about 30 per cent in the
investment level from the period just ending to the
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one that will commence in a year’s time. The same
kind of step as we shift up through the gears is
probably to be expected in five years’ time.
Chairman: Obviously, some of that investment needs
to go into innovation and such things as smart grids
which are coming on stream. One comment from
Ofgem acknowledged that the traditional RPI-X
approach has led to a serious decline in R&D
expenditure by network companies. I also note from
some of your own evidence that the registered power
zones and the innovation funding incentive have not
been quite as successful as they may have been.
Perhaps Dr Turner would like to start.

Q245 Dr Turner: Do you believe that existing
initiatives have been enough to generate change
here? Is Ofgem playing a suYcient smart role in
producing a new smart grid?
Mr Jones: The existing arrangements have been a
limited success. That is not intended to be mean or
uncharitable. It was a huge change four years ago
when the authority approved any form of
mechanism for innovation. Up until then it had been
very heavily focused on a statutory cost-reduction
framework. A lot of water has flowed under the
bridge since then, but at that time there were mixed
views and great caution among some senior
members of the authority. Some people were very
hawkish, asking why they should be doing it; others
could see that R&D in the sector had dropped, if not
vanished completely. From memory, the 0.5 per cent
of turnover chosen was at the lower end of any
reasonable range of R&D penetration as viewed in
Europe. Therefore, that benchmark got everyone
started. The reality is that, first, there was not an
endless supply of research capacity out there to do
the work because they had not kept busy since no
one had asked them to do anything. It largely
declined and the student and research base shifted
elsewhere. That needs to be increased and there has
been limited success in that regard. Second and more
significantly, some quite narrow and strict rules were
applied to what we could innovate. My view is that
that was in response to some of the more hawkish
people who had to approve it; in other words, it
forces us to innovate around pieces of equipment
that go onto the network. I can understand why that
was done but, looking forward now—it is water
under the bridge—the big question is: how will these
companies operate? What will the commercial
innovations be? Those would not be provided for
under that scheme, so you could not come forward
with a new trading model, for example to operate
local demand and supply balance. If you came up
with a piece of kit that helped you to do it that would
go through the mechanism, but the significant
thinking and development required to create that
diVerent set of arrangements would be forbidden
from the scheme at the moment. My view is that the
rules should be relaxed going into the next period
because they stand in the way of quite a lot of the
development.

Q246 Dr Turner: Do you think the current
distribution price control or the transmission access
review should give more explicit consideration to the
role of demand side management, thus mitigating
the need for larger investment in transmission?
Mr Jones: For sure it will do eventually. I shall speak
about distribution and take advantage of the fact
that today I can aVord to plead the fifth on
transmission access. I do not think it needs to be a
big piece of DPCR5, the price review that we are now
negotiating. The reality is that most of the forecasts
we have talked about and the lead times for the
projects on which we are working are to do with
reinforcements and replacements that are already
necessary. It is impossible to see that much demand
side management coming into play in the next 12 to
18 months to unseat the need for some of those
projects, but the innovation processes need to look
at how that can be dealt with. How can we trade with
people to give them those benefits whilst avoiding
some of the potentially quite crushing risks of the
mega-complex energy trading arrangements that
now exist? In other words, we need to isolate some
of the unwanted eVects if some customers are to try
to operate in the market in this new commercial way.

Q247 Dr Turner: That is a very useful answer
because it leads directly to my next question: what
sort of price control mechanism would you like to
see replace the current RPI-X so it facilitates
innovation, smart grid development and transition
to a low carbon economy? It is not currently fit for
that purpose. How would you modify it, or would
you start again?
Mr Jones: I would not start again or throw it out
because it was not fit for purpose and was good only
for driving down prices. Fundamentally, RPI-X is
about agreeing a set of measures and then capping
the price to incentivise companies to find the
cheapest and most eYcient way to get it done. If we
overrun our shareholders take a bath; if we beat the
target we are incentivised to do so and for a limited
period we keep the gains. I think we should keep that
incentive in play. I do not think there is a better way
to incentivise companies to get a good outcome. To
its credit, in this review Ofgem is paying more
attention to the required outputs and the actual
specification. Previously, it has just been a pot of
money that has been signed oV without any real
specification for what is to be delivered. That needs
to change. The innovation measures are very small
in the scheme of things in financial terms compared
with what we spend to keep the business running. I
believe they need to be relaxed. We do not need to
move radically away from setting a set of targets to
a set of management teams and rely on them to be
best placed to find out how to get to the objective
within the price control period.
Mr Johnson: I agree with Mr Jones. To go back to
your original point about demand side management,
this is something about which we are talking to
Ofgem. My company is undertaking some trials in
demand side management and talking to Ofgem
about the type of regulatory regime we have, how it
incentivises either capex or opex and how to remove
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the disincentive facing our companies in looking at
demand side management trials. The flexibility that
Ofgem currently has around innovation funding
needs to be expanded and the discussion we are now
holding with them about how we target our
expenditure and are held to account for that
expenditure addresses a lot of the issues we have
been talking about.

Q248 Paddy Tipping: If we talk about demand side
management, have I missed a trick? Smart metering
is part of this. The department promised to make
some announcement and my impression is that it is
overdue. What is the state of play?
Mr Johnson: We are waiting for an announcement
on smart metering particularly in terms of how it will
be rolled out. We believe that there is a big part for
network companies to play in it. The ultimate
demand side management is for the end customer to
understand what his low profile is and actively
manage that. Because we have not got to that point
yet at the moment when we talk about demand side
management we have to talk to medium and large
size industrial and commercial users who clearly do
have a view of their own demand. When we know
how smart metering is to be rolled out it will
eventually lead to a position where the end customer
can have a far greater say in the management of their
own demand.

Q249 Paddy Tipping: Tell me about the roll out.
Some of the big six generators do not support the
notion of a regional roll out. What is your view? As
distribution companies you are well placed to do
this.
Mr Johnson: We can talk only from a network
perspective, which is why we are here. We believe
that we are very well placed. Clearly, we have an
enduring relationship with every end customer. We
also have the workforce and skills already on the
ground, and for a roll out of this kind surely the most
eYcient way to do it is for one company to go down
one street and do it all at the same time rather than
have six diVerent companies managing the process.

Q250 Mr Anderson: Do you have any idea what
smart metering will cost the customer?
Mr Jones: It depends on how smart the meter is. It
may be £30 to £50 per meter. It is not a particularly
complicated task to install it; it is screwed to the wall
and connected up. I guess that it would be in the
range of £50 to £100.

Q251 Mr Anderson: It would be £30, £50 or £100?
Mr Jones: A man has to drive to the location. The
trade union will want him to be paid the appropriate
and fair wage to do it. Probably the top end for
installation would be £100. For our 3.8 million
customers you can do the math, but that would be
spread over a long time. You will not necessarily
charge that upfront. Three-quarter of our outgoings
are recovered over a 20-year period.

Q252 Chairman: Presumably, you have a
replacement programme anyway?

Mr Jones: Absolutely, and we would seek to
synchronise that activity with it.

Q253 Sir Robert Smith: Mr Johnson, you talked
about your relationship with the customer. Is not
your customer the generator and retailer? Mentally,
we all think we have a relationship. Hydro Electric
who send me a bill happen to be a distribution
company, but I could go to anyone; it would still be
the same the person who mended the wire in my
house?
Mr Johnson: You are quite right. I have many
customers, including the generators who want to
connect and the supply businesses whose energy I
transport, but clearly we provide a service to the end
customer because it is our wires that provide
continuity of supply and it is that physical
relationship with every property that I am talking
about.

Q254 Dr Whitehead: You quoted the upper end cost
of smart metering, both capital and installation.
This seems to be totally at odds with the estimate of
£300 per unit put forward by, I think, the Energy
Services Association which seems to have informed
the overall estimates of the roll out and the total
capital cost involved in that. Do you say that the
estimate of £300 per unit is wildly out?
Mr Jones: I will certainly check it and come back to
you. I make two comments oV the bat: first, I am not
familiar with their estimate; second, they may be
looking at electricity and gas. A lot of the discussion
is around smart metering for energy for the home. In
giving that estimate I am talking simply about the
estimated cost of replacing the electricity meter in a
property.

Q255 Colin Challen: I was elected eight years ago
when all the talk was about smart grids and all those
wonderful innovations. Now all the talk is about
smart grids and other innovations. How long will
this go on? Does it not tell us that in the face of the
climate change directive and all the other things that
we know are coming there is a lack of integration in
the business and too much isolationism? Too many
people live in silos. I do not call for nationalisation
of the industry perhaps on the British Rail model,
but surely there is too much competition between
diVerent parts of the system which protect their own
interests. All that talk a few years ago of energy
service companies doing an integrated job for the
customer seems to have disappeared as well. Surely,
there needs to be some strategic grip on this which is
not there at the moment.
Mr Johnson: I think that was the question which
started this particular session which we call the
guiding mind. Clearly, it does not mean
nationalisation; it means someone having a view and
direction for the industry and creating the forum for
those discussions. I agree that that is the direction in
which we should go.

Q256 Colin Challen: Let us take one example that
may sound a bit far-fetched: the government’s recent
announcement to support electric vehicles to the
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tune of £250 million. I do not believe that money will
be spent but let us assume that it is and take up is
great. People have talked about a vehicle-to-grid
protocol so that at night if there is spare capacity in
car batteries it can be plugged into the base load, if
you like. Where would the integration in the
industry come from to sort out such a protocol? How
would it happen? When an innovation like that
comes along who bangs heads together and says that
they have two years to sort it out and they should go
away and bring back ideas? Who is doing that kind
of work?
Mr Johnson: I am not sure there is anyone at the
moment.
Mr Jones: As an application it is perhaps some way
oV, but let us imagine it happens now. In a world
where you look to distribution companies to do the
local balancing that we talked about I do not think
you have an integration problem. It is relatively
straightforward provided you are in a position where
the distribution company has the data flows it needs,
ie smart metering is working and it can see who has
what when. It can be bi-directional so that if
someone is exporting they can be paid for that and
if someone is importing they can pay for it. The other
challenge is to balance that local part of the power
system. If that becomes part of the distribution
company’s obligation and there is enough of it going
on it may aVect the interface with the national grid.
I do not believe that is a good example of an
integration issue because you just lump it on the
distribution companies. It is not a service that we
now oVer; nobody is asking us to do it either, but it
is something that we suggest follows as night follows
day in a more dynamic energy environment where
potentially every home is able to interact as both
generator and consumer. Someone will need to be
the aggregator and balancer of it, because one thing
that will not change is the level of interest that people
are prepared to pay to it. They will always be more
interested in soap operas than in exactly how the
power system is being balanced. To a certain extent
those services will need to be provided, so they can
do that trade very easily without it being the topic of
conversation all evening in the home. We believe that
we are the people best placed to do that by a mile.

Q257 Colin Challen: It sounds to me as though you
are not working to help innovation. You look to
maintain a system, the top spec of the day, but where
do you encourage innovation yourselves?
Mr Johnson: Mr Jones touched on this earlier in
terms of the incentivisation that Ofgem put in. From
my company’s perspective we have been a great
supporter of that. Innovation comes in many forms.
Certainly, the projects in which we have been
involved over the past few years have looked at both
improving the end customer service today, that is,
quality of supply, but also recently looking at how
better to ease the connection of distributed
generation. We do not work just on our own; we
work in partnership with other network companies
to develop the bigger schemes. I would return to
what Mr Jones said. In the past four years we have
seen the start and groundswell of innovation in the

companies. We now have the processes and people in
place and are extremely well placed to develop that
still further and there are some very good examples
of where we have had success.
Chairman: We want to look at some of the network
charge issues for distributed generation.

Q258 Mr Weir: In this inquiry we have heard a lot
about current transmission charges and also about
embedded charges. Do you believe that distributed
generators should continue to enjoy “embedded
benefits” or do you support Ofgem’s proposal to
move to gross charging?
Mr Johnson: From the distribution, not the
transmission, perspective you should look at a
number of factors: first, there is the cost to the
network of connecting generation; second, you
should look also at the benefits network companies
can gain from connecting generation. It may avoid
the need for network reinforcement. I think the
charging mechanism should clearly reflect both the
cost and benefit we might get. It needs to be very
transparent. There are also environmental benefits
which we see through the ROCs and we do not see a
need for that to change. From the distribution point
of view it comes back to the need to be clear and cost-
reflective but also to recognise the benefit.

Q259 Mr Weir: Various models have been put
forward. For example, Scottish Renewables put
forward a gross/net model whereby generators pay
for the amount of transmission they actually use
rather than the gross model; others look at diVerent
models. What form do you think an enduring
charging model should take given its impact on the
transmission system and the fact that the level of
distributed generation is likely to increase
significantly? Do you have a preference for a model,
or are you standing on the sidelines to see what
Ofgem comes up with?
Mr Johnson: To a degree. As long as it is clear, sends
out the right signals and is cost-reflective but also
recognises the benefits that the network can have we
are fairly agnostic in terms of how it will work.
Mr Jones: We are not on the sidelines about our
charges. We are talking about the distribution
network. I stay well clear of transmission and I am
well aware that that is where the heartache is at the
moment in that respect. To the extent that the
distribution charges are caught up in this debate it is
because they reflect the same debate. It is much more
aggressive on the transmission side at the moment.
In that sense we do not sit on the sidelines; they are
our charges and we have obligations of which Ofgem
continually remind us to improve them to better
reflect the appropriate balance of risk, costs, benefits
and so on. It would not be helpful to confuse that
aspect of the role of distribution companies, by
which I mean that we have become programmed to
be the neutral facilitator. That has been the way we
have facilitated the change in the electricity industry
for the past 18 years. We have sought to say that we
do not have an axe to grind here; we will just make
sure that if a generator can find the right place to
place his plant he will benefit from having made that
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choice. My instinct is that to the extent we can
continue to send those signals we should do so. I can
understand why people say that this is bad for them
because they have picked a generator spot and got
permission and they want to put it on the network
and then they see how much they are to be charged
to connect. That might be bad news for one
individual case but over a 20 or 30-year period
economists say—and the evidence seems to support
them—that to do other than that means the country
will end up paying a lot more to connect whatever
comes on if we insulate all the generators from the
implications of their decisions. We cannot change
the fact that as a network company the laws of
physics are what they are. If a generator says he
wants to put so much power into the network from
a certain point, largely our hands are tied about the
way we must deal with it. If the arrangements meant
that all the other generators who had been more
sensible about where might they position themselves
after subsidising the marginal cost driven by one
group, then the economists and Ofgem would say
that was bad because over time it would end up
costing everybody more. We believe that to make
those signals clear and transparent has been a good
move generally. It is a complicated business and
there are all sorts of issues about who has what rights
going back when and so on that must be dealt with,
but at the core transparency and the appropriate
sending of marginal signals is the right thing to do.

Q260 Dr Whitehead: Going back to the conversation
about the guiding mind for innovation and various
other things, is it not the case that a number of the
proposals by Ofgem, if they simply operated by
people who are neutral in carrying out the task, will
eVectively shape negatively the role of distributed
generation? It is not just a question of apparent
charges for very theoretical access to a transmission
network which in practice is not likely to happen.
Therefore, one is loading theoretical charges on
practical generation but also changing the system of
deep connection charges where distributed
generators have already paid deep connection
charges and will now pay an ongoing charge on top
of it in order to continue with their connection. Are
those not shaping arrangements that will greatly
disadvantage the future of the distribution network?
Mr Jones: Obviously, it is an extremely complicated
set of arrangements. There are commercial vested
interests all over the place and Ofgem does not have
any. In that sense, to be fair to Ofgem it is not trying
to advantage one company over another but trying
to find the most eYcient way to get to the ultimate
objective. I want to separate the two issues. Are there
issues around original rights and when a transition
was made? Yes. Leaving aside the issue about having
paid deep charges and now there being an obligation
to pay an ongoing amount, if the reality is that lots
of renewables in Scotland, for example, are a very
expensive way from a network perspective of getting
connected then the sensible thing to do is to show
what that is. It simply begs the question. If as a
country we value that incremental renewable
generation we should pay for it through whatever

incentive is there currently—at the moment ROCs
incentivise that sort of generation—not hide it
somewhere in the network costs and avoid it.
Fundamentally, it is more expensive to do than to
keep burning coal and that is why we incentivise it.
If there is a similar aspect to do with where it is
positioned and what it does to the network those
incremental costs should be understood. We should
not ignore them and put our head in the sand. If that
means the incentives are not strong enough then
government has to say the reality is that this costs so
much per tonne of carbon abated and if we want to
pay for it that is what it will cost, but let us not be
ignorant of it.

Q261 Dr Whitehead: But that suggests there is a real
cost of leakage into the transmission system of
distributed connections. The use of the phrase “hide
it” suggests that therefore there is a real cost and
similarly that charging eVectively distributed
generator double for capital cost and future revenue
cost is somehow a real charge. Does not that
statement about hiding things in a sense hide the real
debate about the nature of the costs of distributed
energy which we know will be a substantially larger
factor than the network system itself in the system as
a whole?
Mr Jones: My instinct is that it does not hide it. It is
an extremely sensitive and complicated issue around
the point in the process at which Ofgem, or whoever
is charged with making that decision, says that it will
have to “levelise” it. The reason it wants to do it
clearly is to have some kind of level of playing field
so that all generators going forward are in the same
position as opposed to having people with an
extremely long-running advantage who say they
have already bought and paid for it and do not need
to be involved in it. That is an extremely delicate
matter in which we must participate, but we do not
have the same vested interest as some other
companies. I can see why it is a particularly sensitive
issue. I do not see that it in any way aVects the point
I made previously, namely that if there are real
costs—in other words, if a network company has
had to build something because the next piece of
generation that comes along is located in another
place—I advocate that that should be clear and
understood, not buried in some way or, in the worst
case, lost by cross-subsidy in demand from exit to
entry charge so that the normal consumers pay for
what should be loaded onto a generation project
over here. As to how you sort out the very delicate
issue of access rights and who possesses them, that
comes down to what a given generator company
thinks its contract says. If it thinks it can take a
company to court and enforce those rights I am sure
it will try to do so.
Chairman: Let us move on to supply chain and skills
which with these changes will be a major issue.

Q262 Judy Mallaber: We were told in previous
evidence that there is a significant gap in skills across
the power industry. Can you tell us what you see as
the size of the skill gaps that you will face in the
networks industry?
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Mr Smith: If the current DPCR5 proposals that the
companies have put forward are accepted it means
that over the next five years there will be 9,000 new
jobs in the distribution sector, probably 3,000 in
contractors and 6,000 direct employees. This ensures
that we are standing still. We have an aging worker
profile. Some companies say that they will lose up to
40 per cent over the next five to 10 years, so initially
there will be a burst of new people coming on; there
will be some engineers, network planners and
managers. We will see a significant number coming
in.

Q263 Judy Mallaber: Can you tell us why the
industry has allowed itself to have an aging
workforce? I have just been to an engineering
company—it is nothing to do with this industry—
which has ensured that it develops apprenticeships
precisely to avoid the problem of an aging
workforce. How has it happened?
Mr Jones: I do not think we said it was problem; we
just said that we had managed our business
eYciently. We are not sitting here panicking. Ours is
one of the companies that can put that kind of
number in its forecast. To get those sorts of people in
10 years is a very manageable renewal of the
workforce. To do it 10 years sooner would mean we
would have to ask the regulator to charge the
customers a lot more for a number of people for
whom we do not have any work.
Mr Johnson: It does not mean that we have not been
recruiting. My company has been recruiting for
many years but the industry as a whole since
privatisation has become more and more eYcient. A
lot of the eYciencies have been in changing work
practices which means fewer people. Quite naturally,
as people leave, whether through a voluntary
severance programme or retirement, you do not
necessarily replace them like for like with younger
people. We are now getting to the stage where the
workforce is aging and we have increased workload
coming up over the next five, 10 or 15 years. It is
right to start to recruit at a greater rate than we have
been. What we are doing here is to highlight what the
need will be because it is significant, but it does not
mean we have not been doing anything; we just need
to ramp up but fairly significantly.

Q264 Judy Mallaber: Does that mean you do not
need to have particular incentives or mechanisms in
the price control to persuade companies to invest in
training and you will do it anyway?
Mr Johnson: I am sure Mr Jones would say the same.
One of the most enjoyable parts of my job is to go
out there and recruit young people. As part of the
price review we have submitted the cost of our
operations which over the next five years will include
a level of recruitment. It comes down to what type of
structure we get from Ofgem and how much they
push the companies. Over the past 20 years or so we
have continually driven the eYciency of the business
by the RPI-X mechanism. We are now at the stage
where there is not an awful lot more to come out. We
are not out-performing our base costs this time; we

are slightly above them. We will put in very sensible
operating cost plans for the next period which
include the recruitment needs of our businesses.

Q265 Judy Mallaber: Do you anticipate that in
future there will be substantially more jobs in the
industry or the same number?
Mr Johnson: Mr Jones talked about the increase in
our investment needs over the next period and
beyond. That means that naturally more people will
be coming into our industry. They may not be direct
employees of the companies; they may be working in
our supply chain, but certainly within the sector
there will be absolutely more people.

Q266 Judy Mallaber: What are the main skills that
are needed? What levels and types of skills will you
require?
Mr Johnson: It is the full range and they will be what
we have been recruiting in recent years: it is
everything from graduate to apprentice. Many of the
companies including mine are already engaging with
universities and schools. Thirty years ago when I
joined the industry as a trainee I was probably one of
30 or 40 in my year. As the demand from the industry
dropped oV naturally the supply dried up a bit. We
need to get young people really interested in
engineering skills again, so we go into schools to talk
to them before they make their GCE choices about
the industry and get them excited so they can make
choices.

Q267 Judy Mallaber: What response have you had?
Engineering can still be seen as a dirty word and
there is a particular issue about the range of people
entering the field, particularly girls. You say that it is
one of the most exciting parts of your job. Do you
find it quite easy, because when I talk to people I
understand that it is not necessarily easy to get
people interested.
Mr Johnson: It is not easy. Interestingly, if I look at
the young people in my organisation some of the
best graduates over recent years have been girls.
They have that engagement and we have been able
to go out and recruit graduates from a cross-section
of diVerent people. To come back to what you say,
this industry perhaps does not have the profile it
should have. We want to be able to talk to people
about how exciting engineering is and raise the
profile. If you look at the kinds of things we have
been referring to—the impact on the environment
and the low carbon economy that we can have—that
is an exciting thing to talk about to young people
nowadays. We have a lot of work to do. We are
engaging with them, but clearly there may be a role
also for government to support us in that.

Q268 Judy Mallaber: Are you content with bodies
such as the National Skills Academy for Power, new
engineering apprenticeships and such measures? Are
there other things that you look for specifically to
help encourage new entrants and the development
of skills?



Processed: 28-01-2010 15:12:31 Page Layout: COENEW [O] PPSysB Job: 435586 Unit: PAG4

Energy and Climate Change Committee: Evidence Ev 63

6 May 2009 Mr David Smith, Mr Phil Jones and Mr Steve Johnson

Mr Jones: The truism is that it is tougher the further
up the value chain you go; in other words, we need
the full range of skills. I do not think we need very
much more in relation to the craft skills. If our
company put out an advertisement today
particularly in the environment we have experienced
for the past year or two we would be inundated with
good people who want to do those kinds of
apprenticeships. The competition for the really
higher fliers is where it gets a lot tougher and in that
regard we are probably not sitting here comfortably
and saying that is fine and we have the right kind of
inflow of good quality power engineers. Mr Scott
who is to come later will tell you about that. There
are probably fewer such power engineers in the
entire country studying right now than there are in
this room. That is probably where extra government
input would be welcome.

Q269 John Robertson: We have had discussions in
the past about skill shortages. We know that
particularly in the nuclear industry one of the fears
is that with new build coming along a lot of the jobs
will be filled by foreign workers, yet I know that they
have been doing a lot of work with universities. How
do you combat that? Will you try to negotiate with
the companies that already have connections with
the universities to get those higher skilled people? It
strikes me that we have two diVerent sides here: one
is the skill shortage that Mr Jones is talking about
and the other one is that, as Mr Johnson said, it is
great to see young people coming through for jobs.
There is a conflict there. Is there a skill shortage? If
so, what will you do to try to combat it? I am pleased
to hear what you say about going into schools.
Perhaps you can give us more details in further
written evidence because it is a matter about which
I feel strongly. I want to see what the companies
are doing.
Mr Smith: As to the universities, we have a proactive
programme. As ENA we are working with the
companies. We work very closely with EU Skills, the
Sector Skills Council and the National Skills
Academy for Power. We now talk to the universities;
we bring together a forum so we can have
discussions and debates on it, but I shall send you
something on that.

Q270 Mr Anderson: I want to touch on the supply
chain and skills. You said that you needed
government input to get high fliers. What are you
looking for?
Mr Jones: The profile of the industry is one factor. It
has not been seen as the place to be. Intellectually, it
is one of the most challenging academic subjects
there is and there is no reason it should not be
pitched in that sense. I think that the ability to link
it with “save the planet” and the very important
climate change agenda can only be a good thing.
Basically, we are looking for support through
DECC, the Skills Academy we are working with and
the power academy that we set up a few years ago to
get graduates in place to provide additional profile
and, where necessary, to allow us to provide
additional incentives to students. The best students

were always recruited by the industries that could
oVer the best kind of sponsorships and those kinds
of things. It is not a big ticket financial item; it is
about classic joined-up collaboration across
government. We are not educationists; that is not
what we do, so we need help from those kinds of
people who can have influence in those areas to help
us get the best people.
Chairman: The last issue we would like to cover is
planning and access to land which we have heard has
been problematic.

Q271 Paddy Tipping: How far have planning
problems been an issue for you? It is an issue for
people building new plants and transmission
systems. Does it impinge on your companies as well?
Mr Jones: In a very similar way. If you are talking
about just distribution networks obviously it is not
as intractable a problem as the second Yorkshire line
would be for National Grid or that Beauly-Denny is
proving to be right now, but make no mistake: those
local issues are largely ones for us and the
generators. If we are talking about generators they
have to get their permission first. People are used to
seeing our assets; they are a lot less used to seeing the
generation assets.

Q272 Paddy Tipping: Presumably, the new IPC will
not apply to you; you must still negotiate on a local
basis with local authorities?
Mr Johnson: That is right. Very rarely there may be
schemes covered under IPC. Clearly, we have been
down that route, but by and large the vast majority
will be through the mechanisms we have always
used.

Q273 Dr Whitehead: You have said: “Reform of the
planning system as established in the recently passed
Planning Act is essential if we are to connect up new,
remote renewables generation in time to meet the
2020 targets.” Yet all the evidence suggests that most
of that connection because it is linear will continue
to be dealt with by local authority planning regimes
and not the IPC. Why do you make that statement
as far as concerns the connection of renewables?
Mr Smith: What we are saying in terms of
connection is that for some things sometimes we
would like to opt into IPC because they are
significant issues for us; there are things that will be
reserved for DECC consents; and there are still
things which are stuck in planning. Take Scottish
Power as an example. I believe that its proposal to
connect about 60,000 houses by a 20km poll-
mounted cable has been stuck in planning since
2003. We need to get these things moved through the
system and sorted out. What we are saying in that
piece is that in dealing with them we need flexibility
to look at diVerent solutions. Some will be big and
some we will want to go into IPC; some will go for
DECC consents. We are talking to DECC very
actively on this. In terms of local authorities what we
cannot have is a situation where for one bit we have
yes, no, yes and it becomes an issue for us.
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Q274 Dr Whitehead: That suggests an opt-in regime
whereby you can opt into IPC if you wish, but all the
suggestions are that that is not how it will work. On
the basis of national policy statements IPC will deal
with more or less a specified number of known large
projects per year. It will not say that because you will
have problems with a certain corridor of access
therefore it will bring you within IPC. We may well
still be stuck with the so-called Swale problem of a
district council deciding to hold up the London
Array for a year and a half or two years because it
does not like the hut into which the landing gear
goes. Are you making active representations on
that issue?
Mr Smith: Yes, we are.

Q275 Dr Whitehead: Do you have a view on how
matters might be changed, perhaps through the
Marine Bill, in order to clarify some of those issues?

Witnesses: Dr Simon Harrison, Chairman of the Energy Sector Panel for the Institution of Engineering and
Technology and Director of Energy, Mott MacDonald, and Mr John Scott, Director, Network Innovation
for KEMA Consulting, and member of the Energy Sector Panel, Institution of Engineering and Technology,
gave evidence.

Q276 Chairman: Welcome to the second session of
evidence from the Institution of Engineering and
Technology. Perhaps you would begin by giving your
names and backgrounds just for the record.
Mr Scott: I am John Scott and I am here with my
colleague representing what we hope is an
independent view from the Institution of
Engineering and Technology. At the moment I work
for KEMA Ltd, a Netherlands-based consultancy
company. My background is as a power system
engineer involved in distribution and transmission
and recently I spent five or six years with Ofgem as
their Technical Director.
Dr Harrison: I am Simon Harrison and I chair the
energy sector panel of the IET which has about
150,000 members worldwide and focuses on many
aspects of engineering but especially electrical power
and networks. My day job is also with a consultancy,
Mott MacDonald, where I am a director of its
energy business. My interests essentially are around
the engineering aspects of electricity systems and I
work all over the world on those issues. I believe that
both of us bring a wide international perspective to
what we can say to you today.
Chairman: Picking up from our previous session
which was the creation of a vision for the
distribution networks, we seem to be moving away
from a system which in the past has been largely
passive to one that will have to be a lot more
responsive in terms of the range of generation it will
have to accommodate. I ask Sir Robert Smith to
start.

Q277 Sir Robert Smith: At the beginning of the
previous evidence session there was talk of signals,
greater direction and the government providing
stronger leadership. First, do you agree that there

Mr Smith: I am not overly-familiar with all the
details of the Marine Bill but we are making
representations for an opt-in position because we
believe that some of the issues are significant and do
require that. In terms of the national planning
statements, it would be nice to get them out at some
stage. We are still waiting for them, particularly the
one on networks which we believe will help us speed
up some of the process. As to the whole process,
some situations require a solution that is diVerent
from others. We are saying that there needs to be
some flexibility. If you put in place a very rigid
system it will cause problems. We want flexibility.
Sometimes we want to opt in; sometimes it can be
done through consents. Once we get the planning
statements through we will be able to work closely
with the local authorities.
Chairman: We must stop here. Thank you very much
for your evidence and for being very direct in your
answers.

needs to be greater clarity about the goals for the
system given the options? Second, how do you think
that clarity should be delivered?
Dr Harrison: We would agree that there needs to be
greater coherence in the vision and one that
incorporates the full range of possibilities that will
assist in delivering a low carbon economy. To us that
means greater integration with things like the
transport sector and the built environment and
greater integration across the electricity and energy
industry to create a vision and momentum behind it
that will deliver those objectives. As an example,
electric vehicles were mentioned earlier. They oVer a
whole range of possibilities once you have a
substantially low carbon electricity system to power
them for de-carbonising the economy. Some of the
more interesting ones are around the use of the
electric vehicle as an active participant in the
electricity system. It can charge when appropriate
capacity is available; it can even generate, if that is
of overall benefit, but the key is the integration of a
system that can control electric vehicles in that way.
It also needs to empower and engage owners of
electric vehicles and electricity customers to accept
and buy into that as a vision. It is much bigger than
a network company, or even the electricity industry;
it is something that has a whole range of wider
implications that need to be integrated. A vision
needs to be set out and stakeholders need to buy into
that vision. Ordinary people need to be encouraged
to develop an interest in this as something in which
they need to engage themselves. To me that is
something government is best placed to look at.

Q278 Sir Robert Smith: Having come up with a
grand vision do you want the government to work
out how it is delivered, or do you still want to have
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a market with some key signals sent to it and the
regulator trying to maximise the eYciency of the
market?
Dr Harrison: We remain of the firm belief that the
market is an eYcient vehicle for the delivery of the
objectives that have been set. We do not suggest that
we return to a strong system of top down national
control, if you like, emanating from government. It
is about setting a vision and getting the stakeholder
community to buy in to deliver that vision.
Mr Scott: One can see internationally that there is an
emerging vision. The term “smart grids” is bandied
around a lot, but it is beginning to take shape. I think
the issue with which we are really grappling is the
fact that there are a number of significant hurdles to
implementation. When you stand back and see the
processes ahead there are all sorts of time lags. For
example, bringing any new piece of network
equipment onto the networks probably takes a
minimum of three years. That is not because people
are not applying themselves but because new
equipment must be tested and new standards
developed and that takes time. Unlike, say, the
mobile phone network that has been implemented or
the internet, everything for smart grids must be
integrated with the existing network. There must be
no disruption to end customers. In addition, this
morning we have already heard about changes to
industry processes, regulatory frameworks or
incentives. All of them have a time constant as well.
You can change a grid code or these companies’
licences but that is part of a long queue of other
issues. One of the interesting lessons from how
eVective the GSM world was in bringing forward
tremendous volumes of mobile phones very quickly
is that if you speak to the people involved they will
tell you that they had a great deal of help from
regulators and governments sorting out frequency
allocations, spectrum issues and things like that. All
of those things can be changed but how do you get
the issues high enough up the agendas?

Q279 Sir Robert Smith: Do you think Ofgem begins
to see the need to put these things higher up the
agenda?
Mr Scott: If I am really honest and look also at
international comparisons, I think there are some
corners into which a bright light needs to be shone.
The evidence is not very convincing when you look
at the UK. There is no vision document showing a
joined-up transmission-distribution-end-user
picture. There is a European document, there are
such documents for other countries, but not for the
UK. If there is a long lead time for new equipment it
is important to have what are called demonstrator or
pilot projects. That does not mean they will be
dispensed with when they are finished, but they are
the prototypes to prove the case. You may have to
operate a pilot for one or two years before you have
really bedded it in. There is a scant level of
demonstration projects on the UK network.

Q280 Sir Robert Smith: The previous witnesses
seemed to be quite optimistic that a lot of the
technologies and equipment were there and just the
management and control of it had to be changed.
Mr Scott: I wanted to chip in this morning but I was
not able to. The technology does not need
fundamental primary research but only the elements
of the technology are there. They must still be
applied on the UK’s networks and that might be
diVerent from the German network, Dutch network
and so on.
Dr Harrison: There are also physical diVerences and
the nature of the UK industry into which all this
must be applied. The UK industry is very unusual.
We were among the first to liberalise and have done
so to a much greater degree than most other people.
That has brought a whole range of economic benefits
but also a lot of fragmentation. That is why the eVort
required to drive this through in the UK will require
diVerent treatment and potentially will be rather
more diYcult than in some other places. Recently I
met someone who described his role as “Chief
Engineer China”. Would it not be fantastic if
somebody could say, “This needs to be done. Do it”?
We cannot do that here; there is a much more
complex process involved and it takes time. It means
that if we are to deliver this vision on the timescale
required to de-carbonise the economy there is a high
degree of urgency to get things going and not have a
linear process whereby we all think about it for a
long time and very slowly it emerges into the
implementation mode.

Q281 Dr Turner: We are reaching something like a
consensus that something needs to be done about
regulation in order to deliver what we need in future.
What changes would you make to the regulatory
system in order to achieve that?
Dr Harrison: As the previous witnesses said, the
regulatory system is fine for delivering a set of goals
once those goals have been established. The real
issue is about establishing those goals and setting up
a vision that drives towards what we want with a
clear idea of timescale and, without forcing the steps,
an understanding of what the steps are likely to be
whereby we go from where we are to some sort of
achievement of the vision, essentially telling the
regulator that that is its remit and it should go away
and deliver it. That sort of vision should not be set
top down by a set of oYcials somewhere; it is
something that should be built up from a wide
consensus of stakeholders.

Q282 Dr Turner: But in practice we have to live with
a top-down system to a large extent which is full of
what appear to be inconsistencies. We have an
aspiration to increase renewable energy. A lot of our
renewable energy is in inaccessible and remote
places, yet we have a localised transmission charging
system which financially disincentivises
developments in remote places. Do you consider
that regulatory circumstance is flexible and likely to
produce what we need?
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Mr Scott: The previous witnesses made the point
that there is a good principle that we should not hide
costs in the long run; let the costs lie where they fall
and then decide whether they should be borne by
those parties or supported through a clear subsidy
mechanism. That was why we said earlier that a
liberalised market had a lot of benefits if you had a
structure. However, when it comes to issues like
innovation and new thinking there are some subtle
barriers at work in the regulatory processes. Just to
take the issue of skills discussed a little earlier, one of
the network companies said to me recently it could
do more innovation projects but it did not have
enough “good people”. What it meant was that you
have to put your best professional engineers on an
innovation project. They have to be people who
understand the underlying physics of the networks
and why they are designed like they are so you can
intelligently think about how you might change
them. The people you can send into a meeting at a
university need to be those with professional
qualifications. Such people are in the network
companies but they are in short supply and very
heavily loaded with day job tasks in many cases.
There is a subtle skills issue. A move towards
demand side management requires the companies to
spend time on communications and working with
customers and that has an operating cost; it is not a
capital investment cost. The companies are still
under a strong RPI-X incentive to bring down their
operating costs and there are benchmarked on
these things.
Dr Harrison: If we move to the issue of major
network change to accommodate renewables in
remote places and so on, the incentive mechanism
there is all around the provision of just enough
infrastructure. After all, that is economically
eYcient, but it means that in a world where the
amount of generation that might connect is
uncertain the timescales for connected generation
and building generation are quite long and the
timescales for building networks can be even longer.
You can easily end up in a situation where the
network becomes a barrier. As we move towards
greater discontinuous generation with more wind
and so on and greater uncertainty in terms of when
new generation will come—whether or not we shall
see a lot more embedded generation—the network
needs enough capacity to be able to buVer the
uncertainties of that if we are to see the electricity
system emerge in a sensible way and network
barriers not be too serious. That means that the
concept of investing in a network that might end up
getting underused, or not being used enough for a
while, needs to move more to the heart of the
thinking. Unless you do that you will always be
waiting for certainty of generation projects, which is
really hard to get, before you end up with
commitments to build network. Building network
takes a long time, not so much in terms of its physical
construction as the time required to get consents.
There needs to be a greater degree of freedom in the
whole equation to allow the network to act
eVectively as a facilitator for the major changes
around renewables and other new generation.

Q283 Dr Turner: Are you saying that the change to
the regulatory framework is the introduction of
more flexibility so it can achieve sustainable goals?
Mr Scott: Yes. One issue is that today’s well-tuned
commercial system leads either to just enough
capacity or perhaps a fraction less. That is the nature
of the competitive pressures, whereas in an uncertain
world you probably want a bit of a margin. The
other issue is that by definition innovation carries
more risk than the normal business. In a portfolio of
innovation projects some will fail. How will they be
treated by the regulator?

Q284 Dr Turner: You and previous witnesses have
said that you feel there is suYcient technology out
there ready to be used and is now not necessarily
being used in the most appropriate way or at all, but
it would be a very unusual sector if there were not
scope for some very basic innovation that
potentially could lead to enormous breakthroughs
and have a great impact on costs, for instance. Can
you see any scope for really exciting innovation in
the distribution and transmission field? It would be
a unique area if there was not.
Mr Scott: The answer is yes in spades. There is
massive potential for new technologies. You have
made reference to Ofgem’s existing innovation
incentives. I should declare an interest in that I was
quite involved in those when I was with Ofgem. The
innovation funding incentive has bought the level of
R&D activity up from less than £1 million a year
across all the companies to almost £12 million. It is
still relatively small beer but it is a huge change. The
range of projects out there and the little communities
of activity are really very encouraging. There are
research projects in universities; start up companies
coming through and things appearing on networks.
The timescale to bring things through is three to four
years. There are only four registered power zones;
they are all extremely high quality and are world-
class developments. One company has implemented
dynamic ratings for lines and another implemented
an active network on a Scottish island, and so on.
They are developments of which the UK can be
proud, but we need 10 times more.
Chairman: We must move to some of the new
technologies and changes, in particular oVshore
wind in which the UK has taken the world lead.

Q285 Mr Weir: Obviously, the government has
signalled that it wants more oVshore wind. Can you
tell us what the technical challenges are for the
connection of oVshore wind? Do you think they are
well enough understood?
Dr Harrison: There is a set of technical challenges.
The first part of the set is what happens oVshore. We
are trying to build a quite sophisticated network
oVshore mainly because when you send power for
large distances under the sea for technical reasons
you must move to direct current rather than
alternating current like the rest of the network.
Direct current in subsea transmission is quite well
understood; there is plenty of experience around the
world, but installation of rather sophisticated
electronic and other equipment oVshore is new and
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that is something that will be pioneered in UK
waters. It is new in much the same way that putting
a wind turbine oVshore is new and there will be a
teething trouble phase, as there always is. That will
be a development issue that will be overcome in time
but it has challenges. If you are to build complex
high voltage DC networks oVshore with multiple
terminal points rather than just point to point
connectors and a wind farm onshore, that has
technical challenges because international
experience of multi-terminal HVDC is low at the
moment. All the theory says it is workable but it
must be proven. Once you have got onshore you
have the challenge of integrating large amounts of
wind power into the national grid. We know that
electricity per se cannot really be stored, so when you
turn on the light and consume an extra 60 watts
somewhere a generator has to produce immediately
another 60 watts. When you have large amounts of
oVshore or onshore wind envisaged in 2020—it does
not matter for small amounts of the total—you have
to deal with the issue of intermittency. Intermittency
can be managed within the network flexibility for a
penetration of wind of around 10 per cent, but when
we get up to 30 per cent or so there will be some
interesting challenges. One way to do it is to keep
back-up plant that is controllable, which typically
means relatively high carbon thermal power
available to manage the intermittency problem.
Another way to do it is to use the demand end to
manage it. In practice you probably need both. But
to use the demand end oVers some very attractive
possibilities of much lower cost management of
wind intermittency and its full integration
holistically across the system. To do that, things like
smart grids are necessary enablers. We need to be
able to control what is happening demandwise and
match it with what is available generationwise, for
example the idea of the plug-in electric vehicle not
charging for a while because the wind is a bit light.
The idea may be that when the wind is very light we
are using the vehicle to generate power during what
would otherwise be its charging phase at night.
There are all sorts of possibilities around that that
can be enabled by the smart grid.

Q286 Mr Weir: A lot of that is a problem associated
with wind power generally, not specifically oVshore
power. You talked about the necessity for a direct
current grid for oVshore wind power. Are there any
other technical diYculties that are yet to be fully
understood or overcome to enable oVshore wind to
form part of our energy supply?
Dr Harrison: The question goes slightly wider and
relates to the oVshore wind equipment itself rather
than the connections. We are still in a learning phase.
The amount of deployed oVshore wind is quite
small. Some of the early projects had significant
technical troubles with the level of marinisation of
the wind turbines, the gearboxes and so on. The
issues are really as much around access as anything
else; in other words, if an onshore wind turbine fails
you can send somebody out. Next day the person
climbs a ladder, fixes it and you are back on again. If
it happens oVshore in the winter you may have to

wait for a long period of time until you can get to the
turbine to repair it. The implication is that you have
to re-engineer your turbine system to have oil
industry levels of reliability. There is no reason why
you cannot do it, but it takes time to learn and the
oVshore wind industry has not quite got there yet.
That is part of the overall risk equation that
investors take into account when looking at oVshore
wind. Going further oVshore than where we are at
the moment and into really deep water takes us into
new classes of turbine foundation. That is an area
where a lot of R&D activity is going on at the
moment. Whilst I believe the technical solutions are
achievable they are not necessarily obvious or solved
by now. You cannot have deep piled foundations at
very deep seawater depths. Do you move to jacket-
type structures of the sort used for oil rigs?

Q287 Mr Weir: Surely, they are the sorts of problems
that the North Sea oil industry also experience and
there must be a crossover in skills.
Dr Harrison: There is, and that crossover is just
beginning to happen. It has taken quite a long time.

Q288 Judy Mallaber: You said in your evidence that
there was a limited field of skilled firms worldwide.
When you talked about networks you also referred
to the pressures on people with skills. To what extent
do you feel that the lack of skilled people, if that is
the case, is a blockage in terms of the developments
we are talking about here?
Dr Harrison: It is definitely an issue and one in which
the Institution has been playing a very active part to
try to alleviate it both in schools programmes and
also to facilitate the Power Academy which works
with industry and the universities to make power
engineering more attractive to potential
undergraduates. That is working and is delivering a
significant increase in the number of graduate power
engineers, but we are still talking about quite small
numbers. There is a need for a big ramping up of the
skills capacity.

Q289 Judy Mallaber: What order of magnitude are
we talking about in terms of current power engineers
compared with what is needed?
Dr Harrison: It is not my best area of expertise.

Q290 Judy Mallaber: We will not hold you to it.
Dr Harrison: I think that at the moment the output
of UK power engineering courses is something like
150 students a year. My guess is that to deliver these
kinds of transformational things we should be
putting out more like five times that number.

Q291 Judy Mallaber: From your experience of the
profession how do we compare with other countries?
Dr Harrison: There are major problems of a
comparable nature in America and many European
countries. If you go to Asia power engineering is a
prestigious occupation and Indian and Chinese
universities turn out capable power engineers in
their thousands.
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Q292 Judy Mallaber: Do you also notice skills
blockages lower down the line, for example craft and
tradesmen and people you might be working with?
Dr Harrison: Yes. There is an overall aging of the
UK construction workforce. Once you get to that
level the skills become a little less specialist power
sector skills and you are talking about general
construction and engineering crafts skills across the
sector. It is a much bigger question than just
electricity but it is definitely an issue right across
the piece.

Q293 Judy Mallaber: Do you have any particular
items on your wish list for what help can be given? Is
the Institution engaged in trying to promote the
status and image of power engineering?
Mr Scott: I think that for today’s business and
looking ahead to the next few years there are some
very interesting initiatives which have been
mentioned this morning that just need
encouragement, but if we address the themes here for
2020 and beyond one of the characteristics we
identify internationally is that the smarter grids
require the merging of disciplines. You start to bring
people with new knowledge of materials or power
electronics into areas like distribution systems that
have not had them. How do you really get end
customers to engage with the energy system? How
do you get electric vehicle owners to give permission
for the intelligent control to manage their charging?
The evidence in recent years indicates great
consumer hostility in other countries to the smarter
initiatives. We probably need people experienced in
the social sciences, psychology and things like that.
At the risk of overstating my case, these things take
time. An industry working group with those people
will take six, 12 or 18 months to get going.
Dr Harrison: Maybe it also comes back to the multi-
sectoral aspect. My firm is involved in the world’s
first zero carbon city, in the Gulf. That will have
smart grids, but the challenge there is to integrate
transport specialists, environment specialists, water
and waste water people, IT people and all the
necessary electrical and renewable energy people to
make that vision a reality. It is really tough and
complicated and it is a question of getting all those
skill sets working together and starting now so we
can work out the path.
Mr Scott: It is not happening at the moment in the
UK.
Chairman: To come to the last couple of points, one
is issue of interconnection with other countries
which appears likely to increase and the other is the
concept of a European supergrid.

Q294 Dr Turner: What do you see as the benefits and
risks of greater interconnection with other
countries?
Mr Scott: Having had a background in National
Grid a few years ago, in general I am in favour of
interconnection. It makes technical and economic
sense. However, there is a question of scale with a
European supergrid. There are some interesting and
provocative pieces around at the moment about the
cost and scale of a whole European grid backbone.

My short answer is that it is a bold idea; lots of good
things start with a bold idea. Let us flesh it out and
think about some costs and see how it can be
modelled, but if I had limited resources, whether
people or money, I would start to look at the oVshore
interconnections, integrating oVshore wind farms
with continental interconnections—something a
little more local—rather than try immediately to roll
out a connection to North Africa.

Q295 Dr Turner: What about technical and
regulatory issues?
Dr Harrison: I very much support what my colleague
said. Let us design what we are doing now with that
ultimate vision in mind so that it can all form part
of it later, but the technical and regulatory issues are
quite complicated. If we assume for now—tell me if
I am not reading your mind, as it were—that the
purpose of the European supergrid is to integrate
large-scale bulk renewables, perhaps oVshore wind
but also big solar power in North Africa and maybe
the Grand Inga hydro scheme in Congo, into the
European supply system there is a whole raft of
issues, starting with security, to get your head
around. Let us say that we build enough solar in
North Africa to supply 20 per cent of the UK and 20
per cent of all the rest of the EU. We then have an
emerging problem akin to what we currently see with
Russian gas problem because we are depending on
the states in North Africa to remain interested in
selling us the output from these solar sources, except
that we do not have the buVer storage that you get
with gas or maybe the opportunity to buy the gas
from somewhere else. Therefore, there is a significant
security issue of that sort to resolve. There is also the
issue that in the UK we are at the end of the pipe.
Therefore, you build a European supergrid and there
is a shortage of generation. How will you ensure that
the UK gets the energy it has contracted for rather
than it being diverted to other European states that
may also have a pressing need? There is a whole raft
of issues like that to think through. Technically, this
is a huge-scale project. To do a few back-of-the-
envelope sums, if it is to make a significant diVerence
to the UK and European countries, the
interconnection will have a capacity of something
like 200 GW which is really big. The biggest scheme
in China at the moment is 6.5 GW. Technically,
equipmentwise there is no reason why you cannot
put a whole load of them next to each other and
make 200 GW from 6.5 GW blocks, as it were, but in
practice you will want to mesh the network together;
you will want to build a DC supergrid that looks a
bit like a large version of a national transmission
system; in other words, you have lots of points of
interconnection and redundancy to get the resilience
and robustness on which you need to rely for
electricity supply. Meshed DC networks are new;
nobody has done them. In theory they are probably
doable, but rather than hang your hat on it at this
stage you would really need to look further into it to
establish its feasibility.
Chairman: I want to finish with connecting
embedded and distributed generation.
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Q296 Mr Weir: We heard a lot from the previous
witnesses about the problems of embedded and
distributed generation. What challenges does the
current level of growth in these types of generation
pose for distribution network operators?
Mr Scott: One of the practical issues that rather
obscures development here is that today’s networks
can absorb a certain level of distributed generation,
so you can think of a distributed generator as a kind
of negative load. As long as it is hidden in the noise
of load movement it is not a technical challenge for
the network companies, but as more distributed
generation comes on you reach a level where that
headroom is exhausted. Some studies that Ofgem
collected at the last price control showed very low
costs for each extra kilowatt of distributed
generation until you reach that ceiling and then the
costs really run away. The best idea is to get the
smarter grid capabilities in place before you reach
that knee point. The issues are well understood by
engineers: voltage control, inrush currents to faults,
and that kind of thing. The technologies are coming
forward. Some of the RPZs and innovation
incentive projects are encouraging companies to
look at these things and one or two new projects are
shortly coming live on the grid.

Q297 Mr Weir: Do you think that the distribution
companies are acting fast enough to make the
technological changes to deal with distributed
energy?
Mr Scott: One of the risks is the diVerence between
demonstration and roll out. There are various places
in the world where you can see some interesting

demonstrators, but I ask: are the right precursors
coming along to enable roll out of that technology?
Unless you get innovation rolled out it does not
really make a big impact for end users. The kind of
precursors you would expect are: development of
international standards which are just one-oVs and
protocols that enable plug and play so companies are
not locked into one manufacturer. You would expect
to see really eVective industry working groups,
which is how GSM got to where it is; that sector
knows that it must collaborate strongly at the pre-
commercial phase and it is that area where we really
need to put some heat under the issue.
Dr Harrison: If we leave it and just treat it as a small
part of business as usual for quite a long time we will
get to Mr Scott’s ‘knee point’ and then think: what
do we do now? The urgency is there to get things
moving in parallel with everything else that is going
on so that we move through those phases and by the
time we get to the knee point we are able to start to
rely on smart grids to deliver low carbon benefits as
we move to de-carbonising the sector. Then we will
be ready and will not have to start thinking of a
massive national roll out programme, for example.

Q298 Chairman: This has been a fascinating session.
This is a huge area that raises a lot of issues, but it is
very important in terms of the future of low carbon
energy. Thank you very much for your attendance
and your contributions.
Dr Harrison: If there are any aspects about which
you wish to ask further questions please contact the
IET; it will be very pleased to help.
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Q299 Paddy Tipping: Good morning, Alistair and
welcome to the Committee. I am in the Chair
because Elliot Morley is unavailable today and for a
short period into the future. I do not want to put this
a long way, but we go back a long way.
Mr Buchanan: Indeed.

Q300 Paddy Tipping: Welcome to the Committee.
This is the first time you have been to the new Select
Committee but I note that you have had a long
relationship with Committees that have preceded it.
So welcome and I hope we will have a constructive
and positive relationship, which does not mean that
we will always agree, but you are used to handling
that!
Mr Buchanan: Indeed.

Q301 Paddy Tipping: Could I start out by talking
about the way that the network is going to change—
it has to change. During the course of our
discussions people in their evidence have said that
there really is not a vision into the future. We know
we have to change but we do not know what the
vision is. What is your view on that?
Mr Buchanan: I think it is a very fair question and,
if I may, I have a brought a chart and map book
because one of the things that struck me reading the
previous submissions, particularly the oral
submissions, is that time and again we are referring
to parts of the country and indeed parts of the world.
If you just go to page 2, if I may just very briefly, I
think this is going to answer why we do need a vision
and what the role of Ofgem is within that vision. On
the left hand side you will see the bill broken down
and then the next column is in green ink and you will
see our primary policy work as an organisation and
indeed you will see our secondary policy work at the
far end of the page. Fundamentally what this page is
saying that apart from the ten per cent of the bill that
is government subsidy—and that is rising—every
part of the energy chain is under review by Ofgem in
a very significant way. That is under review looking
forward and looking forward out to 2050. Why have
we got to that point? We have got to the point
because in my view the industry is at a profound
crossroads; it is at a profound crossroads on the
market side because we now have substantial
challenges courtesy of the financial crisis, arguably a
crisis in environmental markets; increasing—and I
do not mean this in any derogatory way—
intervention by the government, the latest we have
seen is carbon capture. Therefore there is a

fundamental question as to whether the market
design is fit for purpose going forward, but more
particularly for Britain, given that 20 to 30 per cent
of our plant comes oV in 2015/2016, whether we can
even make it through 2015/2016 without the lights
flickering. Then, frankly, from the period 2015 to
2225 how we are going to handle the market
challenge. What is the connection between the
markets’ issue, which we are looking at under
Project Discovery and Networks? Because it could
well be that Networks are part of the solution to the
markets’ challenge, and it is why when we are
looking at our major forward looking projects
Project Discovery will report before our big
Networks Review, which is RPI-Xw20, ie it is the
current package of price controls and regulation for
the network companies fit for purpose for the next
20 years, having done very well for the last 20. So as
an organisation we are seeking to be visionary.
Ultimately, in my view—and I would be very
interested to hear your views—the policy of vision
rests with you and rests with the government. What
we should do is seek to provide as much information
and as much evidence as we possibly can in a
visionary way and to facilitate the decision-makers
on that vision. We do have a more active role; we are,
for example, the co-chair of the ENSG, which is
looking at the future of networks. We have been co-
authors and co-drivers of the OVshore Regulatory
Regime, so we do have an active role; but we do
ultimately have to bear in mind that we are a creature
of statute and we have to work within that statute
and therefore the question about vision is
fundamental. It is a very exciting but also quite
challenging moment within the cycle for energy and
I think from page 2 you will see that Ofgem is taking
its role very seriously indeed in that.

Q302 Paddy Tipping: Could you take us through bit?
If we want the vision who is going to provide it? Who
is going to put some propositions on the table?
Mr Buchanan: I think in terms of giving you a view
and giving you answers there is a whole range of
organisations but Ofgem, on behalf of the consumer,
needs to give you a view on future markets and needs
to give you a view on whether the retail markets are
going to work going forward; is our Probe package
that we are putting in place right now going to work?
But particularly for Ofgem, where for Ofgem I think
you could say, “Is this your particular area of
leadership?” is in the networks area because the price
controls are independent of government. We clearly
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are running these regulated businesses through those
price controls and there I think it is fair to say of
Ofgem, “What are you doing here?” and what we are
eVectively doing is ensuring that we are
encapsulating in particular the sustainability issues
within our ongoing price controls and that we are
looking to facilitate the meeting of Parliament’s and
government’s targets on particularly renewables;
and at the same time on a wider basis saying do we
think that the package that we have, which is based
around RPI-X -frankly for the last 20 years, which
is why it is called RPI-Xw20, this is really the 20th

anniversary of when this was put in place—for 15
years of the last 20 this price control, the way we
have controlled network regulation has ultimately
been about squeeze—squeeze on very poorly run
companies, companies that had a large amount of
operating expenditure to come out of the
organisation. But for the last five years, which
ironically aligns itself with when we were given a
sustainability duty, we have very much been looking
at the price control as RPI almost plus X—quite
often we have been increasing the price control, as
we did in 2006—because it is about save where we
can but spend because you have to and you have to
both in order to renew the system which was largely
built in the 20 years after the Second World War, but
also to meet the challenges that our renewables
targets are setting down. In addition to that I would
say that leadership means that we have to be willing
to break out of the rules and we have done that on a
number of occasions; we have done that as far back
as 2004 where we broke out of our five-year cycle and
we said that we would put down £560 million for
four projects that would earn a higher cost of capital
return than a normal network price control would
get in order to facilitate renewable connection in
Scotland. We are doing the same with the Western
Isles link now. We have oVered derogations
primarily again to Scottish wind operators so that
they can find a way on to the system, even though we
have to bend the rules on certain system security
issues. So I think both through our formal work and
through our ad hoc work we are trying to provide
that leadership role in networks. But fundamentally
I think you have a very major role to play in this;
Parliament has a very major role; and government
has a critical role. Fundamentally—and this comes
back to the crossroads for the energy sector that we
are at—and here I think there is an irony—the more
that the government seeks to be involved on the
market side ironically the more on the network side
we will have a direction about how we have to meet
that. So there is an irony there that in government
providing the steer on the market side we can
therefore see much more clearly how we can align
what has to happen on the network side.

Q303 Paddy Tipping: Do you think that the
government realises how critical this is and is putting
enough time and resource into the leadership?
Mr Buchanan: I would like to flatter Ofgem in so far
that the government may feel—and if you look at
what they have done on the oVshore regime where
we have taken the leadership position and we are

discussing with them now on smart meters—that
Ofgem can do quite a bit about it, but I do think that
DECC take this very seriously. One of the areas that
understandably I am sure we are going to talk about
it quite a lot, that your Committee has been focused
on, is the transmission area and is the transmission
charging. It did strike me as interesting last week
when I met a number of the Chief Executives
because we were concerned that one of Ofgem’s
forward looking plans for getting out of the
transmission access dead end had been basically
been filibustered by a group that is not controllable
by Ofgem at all, and this group of people have
eVectively set back the Transmission Access Regime
modelling by some way. It was quite clear that the
Chief Executives were not aware of this and one of
the challenges for DECC and for Ofgem—and I
have letters sitting on my desk right now to go to the
Chief Executives—is to make them aware of the
importance of this debate. One of the concerns that
I have—and it is not a criticism of the Chief
Executives—if you are running a business that may
have a big element in America, a big element here,
possibly a big element in Europe and we are arguing
about the final determinants of the TNUoS charge,
which is only two per cent of the bill in the UK,
getting the Chief Executives to focus on this might
be quite a challenge, but they have to focus on it
because if they do not we will not get the renewables
on to the system, which is going to enable us to meet
our targets. Actually I welcome the question because
I do think that we all have to be focused on this.

Q304 Paddy Tipping: Now that you have just shone
the light on this group of people you had better tell
us a bit more about it—name some names!
Mr Buchanan: If I can take a step back. In the late
1990s, early part of this decade there was a view that
markets were going to work, that there was not
going to be intervention by government and
therefore in setting out the rules and regulations of
the sector they decided at the time—do not ask me
why because I was not involved—that it would be
the sector and essentially the main players within the
sector who could determine what both the reforms
and the modifications of the rules would be. You
might just say that this is an element of creation of
vested interest going forward and certainly what has
happened recently is that we have put down what I
think is a very imaginative solution to the Enduring
Transmission Access Regime, which I will come on
to explain. The way that the rules work is that a
panel will meet and a panel can either approve for
discussion or kill oV a modification. This panel met
and killed oV National Grid because National Grid
had put forward the idea; have killed oV what I think
looks like a very sensible solution without any
debate at all. This is why we are doing our
governance review, which is deeply unpopular
amongst some of the major players in the sector—
very popular with government and I suspect very
popular with yourselves—because what we have to
be able to stop going forward is the vested interests
within the sector, either filibustering or just straight
blocking reform and change. One of the real
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concerns—and I have great sympathy with the
Scottish Renewables Group, for example—over
transmission charging is that again in the late 1990s,
for reasons lost in history, National Grid were given
a responsibility of both creating and setting the
charging methodology, eVectively without any kind
of transparency at all. To be fair to National Grid—
and this is what they said when they came to see
you—they have no problem in opening that up. In
fact I think if push came to shove they would say,
“We do not indeed have to hang on to this going
forward.” So it is changes like that that need to be
done and we are proposing, and will put out a
proposition paper in late June early July, not only
changes to the way that the governance of industry
has worked in the past, but we want as an
organisation to be able to initiate change and
certainly I would welcome, if your group felt it was
worthy as part of your recommendations, for you to
recommend that this should be a good idea. At the
moment it may strike you as amazing that the
industry regulator cannot aVect the rules of the
industry at all and that we are finding very
frustrating because things have to moved and big
decisions have to be made in the next couple of years,
and to have the current rule book in place just is not
acceptable. If I may, without droning on too much,
just lead on therefore to what was this debate about
and why did the industry block the debate? On the
enduring regime for transmission access there are
basically four proposals on the table. One is to leave
it as it is, which is very much a pat on the back for the
current vested interest; the other is auctions, which
typically in the past Ofgem, certainly if you look at
our interests in the 1990s and the early part of this
decade you would say that Ofgem auctions
definitely. In fact we are not backing that; it is very
unpopular and it would be very complex and we do
not think that is the way ahead. There is then
Connect and Manage. The version of Connect and
Manage that has been put forward by the industry—
and this is important in terms of understanding who
is in charge of the rules—is so perverted against the
north of Scotland wind farms that we have gone
against it. The figures that I have from National
Grid are that a north of Scotland wind farm would
have to pay £70 a kilowatt, whereas an England and
Wales generator would pay £10. That is absurd. But
this is my problem with the governance rules. So
what we have come up with is a phrase “the fourth
way” and the fourth way is eVectively annualised
Connect and Manage whereby all players can put
forward to National Grid what their requirements
for the next 15 years would be. They will discuss with
National Grid what they believe the constraint cost
should be within these zones through the country
and that National Grid on an annual basis will
apportion that requirement. But it therefore means
that the legacy owners, the big players currently in
the sector, do not control that. Every player has an
equal right into that process and consumers can be
assured that through that process National Grid,
who we will incentivise—they may well do well, they
may do badly out of it and in fact we may have to be
asymmetric on the incentives to start with, which

may benefit them to start with in order to get this
working, and I am not making any firm statement
there for National Grid who are reading this
transcript; but that is the kind of thing that we may
have to do to try and get the system to work.
Whether the fourth way is the best way or whether it
is a diVerent way of Connect and Manage, what I am
scandalised about is that the industry has even
blocked the debate. We have had a detailed
conversation with the Secretary of State and with
DECC oYcials and our proposal is that you take a
Connect and Manage which is fair to consumers and
the fourth option and you run both through an IEA
cost benefit analysis in the next eight to 12 weeks and
then whichever looks like the best the Secretary of
State can then take a decision on the back of that.
The industry still has a chance to sort it out itself and
that is what the letters on my desk to the Chief
Executives were all about. But if they blink on this
one then I think frankly the Secretary of State will
want to take the decision and to move things ahead.
I think that the combination of the Secretary of State
eVectively being forced by the industry to exert
powers and Ofgem’s Governance Review should be
sending a pretty stark message to the companies.
This brings me back to the Chief Executives—and I
am not being critical of them—something that
normally probably would not be on their radar
screen has to be, and certainly I am going out of my
way to make sure that they understand what it is that
they are playing with here because they really need
to get board level focus on to this issue.

Q305 Charles Hendry: A couple of questions, if I
may. Is it fair to summarise that what you have been
saying is that for the last couple of decades we have
not really had an energy policy, there has not really
been a need for an energy policy.
Mr Buchanan: Yes.

Q306 Charles Hendry: But because of the nature of
the challenges, because they are so great and they are
so complicated actually markets do not work in
these situations as one would hope and therefore
there has to be a more active energy policy coming
from the centre.
Mr Buchanan: I think certainly on the markets side
it is just a simple statement of fact. We have lost our
island status; we are very much part of a bigger
global energy market. Within that the government
seeks to set environmental and renewable targets.
We have the impactors—and they are severe—of the
credit crisis. They are not just severe here, they are
severe globally and because we are linked globally—
and I am very pleased to see this week that The Times
and the International Herald Tribune are both
picking up the concerns over the supply side
destruction, particularly with regard to Russia and
Gazprom. This is profoundly important to Britain
going forward. So the more one looks at energy
policy going forward, because we have lost our
island status, because society has demands on
renewables and environmental targets and because
of these extraneous events, particularly the credit
crisis—and, frankly, I think a crisis in the



Processed: 28-01-2010 15:12:42 Page Layout: COENEW [O] PPSysB Job: 435586 Unit: PAG5

Energy and Climate Change Committee: Evidence Ev 73

20 May 2009 Mr Alistair Buchanan

environmental market in Europe, which is not being
treated in an even-handed way by the European
members—that combination leads to a very
uncomfortable situation. Therefore, we are seeing
government taking a much greater interest going
forward. It is much more complex and I can see why
government wants to do that. On the network side,
as I say I think the price regulation and the view
about how to get the best for the consumer that was
set out in the late 1980s broadly worked—broadly
worked—for 15 of the last 20 years. Candidly, if you
look at the price controls in the last five years we
have been on quite a heavy march of evolution away
from where the RPI-X started in the late 1980s. Now
what we are asking ourselves is from a network point
of view should we take the price control as the main
catalyst and driver to ensure that our environmental
targets are met? Is the process of the price control
open enough? Do we provide enough voices into the
way Ofgem goes about its price control? And linking
to the environmental issue because the spends are
very large going forward—you have heard huge
numbers spoken about by National Grid and the
oVshore players in terms of network costs—we need
to look at whether our ex ante approach, where we
set the monies—we, Ofgem set the monies with the
companies, and we can be challenged at the
Competition Commission—we are setting the
monies, we are setting the Capex eVectively for the
next five years, whether you need to move to some
form of ex post regulation whereby you say to the
companies, “Look, if you think you need to spend
this in order to meet government targets you have to
spend it and then you are going to have to trust in the
regulatory regime that you come to us with the bill
for that and we will check that you have spent that
in an economic and eYcient way,” or whatever the
guidelines are. So it is a very important moment,
both on the market side for the challenges that you
mentioned, Charles, and on the network side and
they are profoundly interlinked—I think that is the
key. Networks may well be one of the routes out of
some of the concerns that we might have on markets
and I am very keen to make that link work.

Q307 Charles Hendry: Can I explore a little bit about
the impact of the change in your duties? Historically
you had a duty to look after the interests of
consumers—current consumers; you now have a
responsibility to look after the interests of future
consumers. That can be interpreted incredibly
broadly. You then said in some of your earlier
comments that you are frustrated because you
cannot aVect the rules. Could you tell us how far
your remit has changed, what additional powers that
gives you and if you need to ensure that there will not
be a flickering in 2015/2016 why does it not give you
the power to aVect the rules, to which you say you
cannot?
Mr Buchanan: I am very grateful for the question. In
February the two new rules came into play and that
is that future consumers came on to our primary
duty—section 3 primary duty. We had a
responsibility for future consumers before that but
they were tucked away in our other duties. It has

made a profound impact on my board, which is very
good news because now when they are looking at
their decisions they are asking themselves of equal
weight is this as important for future consumers as it
is for today’s? A good example is the debate on smart
meters. Will my children thank us for going slow or
not delivering on smart meters? We have been an
advocate of smart meters for three or four years and
given that we are looking at security supply worries
from 2014/15 for the next decade smart meters must
be one of the weapons that we can use in trying to
manage that. I was very interested in looking at the
debate that has gone on this week in the newspapers
between DECC and Ernst and Young about how
much it is going to cost. What I am keen to find out
from Ernst and Young—and I have not had time
to—what do they assume is happening to security
supply in that period? Because if they use anything
like a worse case outlook for security of supply for a
consumer having a smart meter it will be worth a
heck of a lot and I would like to see what they have
built into that valuation, and I will be getting in
touch with them shortly. The other rule that got
prominence for us, it was a rule given to us in the
Energy Act of 2004 but is now being given a
prominence, be it just below our primary duties, that
of sustainability. So again this comes back to our key
project on the network side of the business, and we
are asking this question in our consultation
documents that are out to consultation at the
moment: should environmental change and should
the renewable targets be the fundamental driver for
the price control or the price regime going forward
for networks? If we see networks as a fundamental
catalyst there then very crudely Ofgem’s board, in
my view quite rightly in the past, has said, “We need
to nail everything down on behalf of the consumer”
and in a way the board member got comfort from
that knowing that the price controls were ensuring
that the industry was economic and eYcient and
there was not a chance of a stranded asset. It may
have to be, to use the analogy from the film Field of
Dreams, that the advice given to us through this
consultation is that the board members of Ofgem are
going to have to be—you can call it braver—wider
in their determinations and may have to take a risk
that you may build and it will not come, and that
there might be a stranded cost element to it. Then I
think the debate would be what is a reasonable
stranded cost for the board of Ofgem to incur on
behalf of consumers? That, I think, is a fundamental
philosophical shift, and just to give you a sense of it
that is the debate that we are having at the moment
and I think it is a very important debate. So I
welcome your views on it.

Q308 Sir Robert Smith: Could I quickly ask, on your
example of the filibuster you were saying that the
Secretary of State may well have to end up making
the decision.
Mr Buchanan: Yes.

Q309 Sir Robert Smith: Does he (a) have the powers
eVectively to make a decision; and (b) does the
existence of those powers undermine confidence in
investors that there is a political risk that they have
to factor in, in making their decisions?
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Mr Buchanan: I think he does. Secondly, I think that
investors are now becoming quite attuned to
political intervention in that respect. In fact, given
that I have spent nearly 20 years of my life as an
investment analyst working with fund managers, it
may well be that investors will say that if the
companies dig in here and create a degree of crisis is
that actually worrying us more than if the
government just got on and delivered it. I have spent
a bit of time talking to fund managers in the last few
weeks and the one thing that investors do not want
is uncertainty. So if the outcome from Discovery and
RPI-Xw20 is change but is understandable change,
even regulated change, they do not mind. What they
do mind is continued uncertainty and drift; that is
what really frightens them as investors.
Paddy Tipping: We are going to move on to accessing
the transmission network.

Q310 Dr Whitehead: You have answered some of the
questions I was going to ask and so maybe I will ask
you some diVerent questions. Firstly, right now we
have a substantial queue of generators seeking
access to the transmission network—about 60-odd
gigawatts of generators overall and about a third of
that being renewables, I think. So to start with, what
is your estimate of the likely eVect of the interim
Transmission Access Review on getting that queue
shortened and getting those people on to the
network? What eVect do you think it has had?
Mr Buchanan: Given certainly some of the
comments that I noted from the BWEA when they
came to see you and the REA, I think it has been
taken well. The 450 megawatts have been identified
North of Beauly-Denny we are derogating to enable
them to come on to the system, to get the benefits of
Connect and Manage. We are doing the same in
Kintyre. What we are trying to do is to provide those
players that are ready to go; they have finance, they
have planning and eVectively they have been
skewered, certainly if you are north of Beauly-
Denny by the lack of Beauly-Denny, so that we can
provide a degree of incentive there. Going forward—
and this comes back to the question Mr Smith just
asked—the question is going to be much more
focused on which methodology is chosen; but, more
importantly, when? We just have to make a decision
in the next six months to push forward, and I think
that this is where the Secretary of State will become
involved if the industry cannot sort it out
themselves. As I have tried to explain already, it is for
the industry to sort out as it currently stands.

Q311 Dr Whitehead: You have made it pretty clear,
not to put too fine a point on it, that you are pretty
dismayed—
Mr Buchanan: Yes, I have made that point!

Q312 Dr Whitehead: . . . by the industry’s attempts
to sort it out so far and the extent to which they have
come up with proposals. But in terms of more
enduring access arrangements that seems to suggest
that pretty much the whole of the industry response
so far might look like a rather defensive response in
terms of protection of the existing network.

Mr Buchanan: Indeed.

Q313 Dr Whitehead: Bearing in mind that a number
of innovative changes need to be made because of
the changing nature of what the supply is going to
look like. You have sketched this out already to
some extent, but how in your view might one move
beyond that bearing in mind, as you say, that the
decisions need to be made reasonably quickly but the
changes in regime as far as how those decisions are
made are likely to come along rather slower?
Mr Buchanan: It is a very good question in terms of
linking the governance review with transmission
access. I am fairly confident that we will have a
solution on transmission access, whatever that
solution is. It is rather like smart meters; we as an
organisation for the last three years on smart meters
have always had a preferred solution but actually,
our fundamental advice to government has been to
just do it. Again, we are saying on transmission
access that our preference is the fourth option but if
you have a Connect and Manage that works then we
are going to have to do it. On the governance you are
right. It is all very well taking action and pushing it
through but then can the industry dig in again, and
here your help would be most welcome. We are going
to put the governance rules down in place at the end
of June/July—that is post-consultation, we have
been through all the consultation—and
fundamentally we may have to go to the CC. If the
industry just digs in and says, “We will not do this”
then that is where we may have to go.

Q314 Dr Whitehead: You have mentioned already
one of the issues relating to stranded assets and I
think that is one of the issues that is driving some of
the concerns about what the longer term access
might look like, and you have mentioned that there
is the issue of what is a reasonable stranded asset; but
I guess the industry would say that there is not really
such a thing as a reasonable stranded asset. Bearing
in mind that one has to take some decisions on that
I would be grateful if you could expand a little on
what might a reasonable stranded asset regime look
like? What do you consider might be a reasonable
response in terms of what—not to put too fine a
point on it—compensation as far as stranded assets
might look like in order to inject certainty into the
forward investment and transmission access
arrangements. And how might stranded assets be
dealt with in terms of the rules that you envisage
coming forward?
Mr Buchanan: If I can take it slightly in reverse order
and in a way get the easy bit sorted out first. Our
Project RPI-Xw20, which is asking a philosophical
question about whether Ofgem can endorse the
potential for stranded assets, I think that debate is
going to have to focus around whether companies
therefore get, eVectively, compensation, get the
monies to develop subsea, for example, the two large
cables that we are looking at building down either
side of the coast, will the money be provided upfront
and if the cables are not fully utilised then you just
socialise that cost across the consumer base. So that
is going forward. You are quite right; the debated
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that is focused at the moment is the concept of
stranded assets today, but I think there is a
refinement to that debate, on which we are out to QC
at the moment, which is that there is a suggestion
from the vested players that they have in perpetuity
rights on to a system and we want to challenge that;
we want to see if that is right. I think the best thing
that I can do for you at the moment is to say that
until we get that QC advice I probably have to stop
there but I am happy to send the Chairman a memo
on that probably within the next three weeks. It is the
question we are asking at the moment, which is; is
the assertion legally robust? Because if it is not, then
we certainly would feel even more confident about
our fourth option idea.

Q315 Paddy Tipping: Before we move on to charging
for use of the system you have just mentioned QCs
and you earlier on mentioned the Competition
Commission. This fills me with horror because we
want to make pace quickly. I am a great admirer of
the Competition Commission but speed is not one of
their virtues.
Mr Buchanan: I think the LPG industry review has
taken five years, and most things that we do in this
industry are quite a lot more complex. If you sent a
modification to the rules to the CC they will commit
to get that back within 60 days, but that is just an
individual rule. If you are sending a tranche of the
industry for review then I think they will try their
best to get it back within 12 to 24 months; but you
are right, we are sitting with 33 gigawatts required by
2020 and we have two and a half at the moment. We
are sitting with a view on security of supply that may
make our palms sweat a little bit by 2016. Going to
the CC for two years or longer it becomes a very
significant decision on time limits. That brings me
back to the Secretary of State because to a certain
extent the transmission access regime can be sorted
politically by the Secretary of State. The governance
and having to work within the current rules we have
I would hope that we could—and again your
recommendation for support on this would be
helpful—put this through so that we do not have to
have the route march to the CC because industry has
dug in on the rules going forward. So eVectively the
government can set the framework and set the high
level rules, but until we have changed the day to day
working of the system through the governance
review we are doing, then you could have the
opportunity to block things, even though the high
level rule has been taken.

Q316 Mr Weir: It is a bit like déjà-vu here in
transmission charges. You talked about the Connect
and Manage system for access charging and you
made the point that it was discriminatory—I think
you quoted the £70 charge in the north of Scotland
against the £10 charge in the south of England.
Could the same argument not be made against the
locational transmission charges and has been over
the years?
Mr Buchanan: I do not have enough information
because those numbers have just come from
National Grid, and the reason I used those numbers

to a certain extent was to highlight that a rule being
oVered by way of a rule change going forward—a
significant one—was being oVered to substantially
disadvantage a north of Scotland entrant. The
diVerence is that the locational charge was set by
Ofgem; it was set by Ofgem to recognise the concept
that a user should have some responsibility for the
costs that they are asserting on to the network. In
hindsight the locational charge, you might argue
from an environmental perspective, is a very noble
concept; so I am nervous about linking the two
because this 70-10 has come to us this week from
National Grid and it appears to be the companies’
latest move, as it were, which raises doubts about the
Connect and Manage that they want—not Connect
and Manage per se, the Connect and Manage that
the industry is promoting.

Q317 Mr Weir: Irrespective of the actual figures, if it
is wrong to have an access charge that is
discriminatory to the north of Scotland why is it
right to have a transmission charge that has the same
eVect because a transmission charge that is imposed
on generation north of Scotland can increase their
charges considerably, and where does that fit in with
the targets that we have for generation from
renewables if the potential for much wind power and
certainly for tidal and wave power is in the north of
Scotland?
Mr Buchanan: I suppose the issue here—and it may
well want some finessing and working and I am
interested in your point about looking at the two—
might be that arguably the Connect and Manage
vested interest approach is going to block any player
coming on to the market. The locational charge, the
TNUoS, there is no evidence yet of any player in the
north of Scotland, the scheme falling on that. The
SRF, who we have pushed hard on this, have come
up with one scheme that is in Orkney; however, all
the evidence from Orkney—and the government did
a survey last June using IPA and SKF on Orkney—
and all the evidence from Orkney is that it has the
highest IRR anywhere in Britain if you wanted to
place a wind farm there, and the figure they are using
40 per cent of IRR. There is only one wind farm that
has been represented to me as having failed because
of Ofgem’s TNUoS. I have spent quite a bit of time
wandering around the north of Scotland,
particularly in the Hebrides and there is no evidence
there that the TNUoS charge is stopping the
attainment of some substantial IRRs. Again, going
back to that survey—but you can go a little bit
further back to the NAO—the IRRs as currently
being calculated for Orkney are 38 to 50 per cent and
that is staggering against a normal gas fired station
of let us say 12; the IRRs of Shetland are in the 20
and 30 per cent. The one area in terms of the island
connections where it is lower than the mainland is
actually the Western Isles.

Q318 Mr Weir: But are the Islands not a special case
because they have a derogation under the Energy
Act to cap the transmission charge if it is not
available on the mainland?
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Mr Buchanan: It is available; it is available to the
north of Scotland. It is just that there is eVectively a
line below which you are not going to get that
derogation and the section 185 allowance. I think
that might be the diVerence. My sense is—but I
would happily come back to you oZine—that what
has been placed at the moment on the way ahead on
transmission access would just stymie any player
coming on to the market and I think that is the
diVerence.

Q319 Mr Weir: Scottish Power and Southern have
both raised concerns about new proposals for
National Grid on balancing charges, particularly an
inter-connector between Scotland and England—
Cheviot Gap, I think it is called—and have
suggested that if this goes forward that it would
damage investment in new plant in Scotland and it
would again deter renewables from coming on line.
Have you looked at this and do you think that they
have a valid point with that?
Mr Buchanan: I think they are overplaying their
hand. I cannot blame them for doing that because
they have their own vested interests. But they are
overplaying their hand from two grounds: the first is
the vigour with which they are arguing this would
suggest that Ofgem’s board has considered it and has
ruled on it. They have done neither. There is a
National Grid consultation, which like any proper
consultation has all ranges open to it of which one
is should we move to locational charge for BSUoS?
There is no advisory from Grid; there is absolutely
no decision from Ofgem on this; and so I am very
nervous about getting into a debate on BSUoS
locational charge when it is not a debate yet. I am
concerned about that.

Q320 Mr Weir: Did Ofgem ask the Grid to take
this forward?
Mr Buchanan: It is for Grid to raise these issues and
it is for Grid to oVer as wide ranging consultation as
they can. But if I can just pick up further on SP and
SSE, they seem to be investing in Longannet—that
is SSP; and Ian Marchant’s public position on
Peterhead is that they are investing in Peterhead.
That does not seem to me to be the actions of
management teams who are saying, “Our major
fossil fired power stations are being knocked out
here.” It is also worth remembering that their
constraint charge benefit is substantial and the
headline criticism that they make is that they as
Scottish generators are out of pocket to the tune of
£150 million. In fact the figure is £40 million because
they get a substantial £110 million benefit by being
constrained oV the system by National Grid.

Q321 Sir Robert Smith: One other view on locational
charging. What is the impact on the consumer in
Scotland of locational charging?
Mr Buchanan: Locational charging came as the
package with BETTA and the Scottish consumer has
done extremely well out of that and the Scottish
consumers’ charge overall fell by £30 million. I have
the latest breakdown here from my networks team.
Of the overall transmission charge the TNUoS,

which is locational charge, England and Wales
consumers pay 79 per cent; Scottish generators pay
three per cent; Scottish consumers pay four per cent
and England and Wales generators pay 14 per cent.
So that of the overall pie of charging that is how it
breaks down. Those Scottish consumers got a
benefit of about £20 million on the creation of
BETTA, so their charge actually fell; whereas
England and Wales consumers went up by about
£150 million.

Q322 John Robertson: A slight criticism. I just
wanted to say on behalf of Scottish Power in
Scotland, they speak as much well of you as you do
of them.
Mr Buchanan: I am aware of that!

Q323 John Robertson: Perhaps, Mr Buchanan, we
can speak in English for a change because
abbreviations are not helpful to myself and at least
one colleague who did not know what an IRR was
or any of these things. Having looked at your lovely
colourful brochure here it might be helpful if you
gave us a written explanation of each page because
of the writing we cannot read it, and it is written in
abbreviations which for the uninitiated can be a bit
diYcult to follow.
Mr Buchanan: It is there mainly as an aide memoir
if we have to go to a picture or we go to a map.

Q324 John Robertson: A picture is not very helpful if
I do not understand it, I have to say. You mentioned
earlier on about companies who are not helpful. Can
we have some names? I would be very interested to
know the companies that are causing you the main
problems because it is very diYcult to do anything
about them when we do not know which companies
you were referring to. I do not want you to think that
anything to do with money and charging it is the
Scots that have to say anything, but it just so
happens that three of us are all Scottish and
represent Scottish constituencies and therefore we
are concerned obviously about the charges that are
put on to people north of the border. You talked
about charging earlier in your contribution, about
how these new charges would be spread, possibly
amongst all consumers, so why cannot transmission
charges in general just not be spread against all
consumers at the end of the day? Scotland is, in
eVect, an exporter of its energy down to England
anyway, so I think probably an even charge would be
a fairer way of doing things. Can I have your
comments?
Mr Buchanan: I am happy to do that. I think the best
thing for me to do is to send the Chairman the voting
lists where we were frustrated and that will tell you
who the companies are. In terms of the Scottish
consumers on electricity, as I mentioned by the
introduction of BETTA in fact their overall charge
went down.

Q325 John Robertson: Went down from when to
when? Has it just gone down? Has it been down a
length of time?
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Mr Buchanan: That is a good question. When it was
introduced, which was 2005/06, so it fell about £20
million at that time; so there was a small net benefit
to them by the introduction of the wider market. The
answer to your question is yes, transmission charges
could be postal spread and in 75 per cent of the EU
countries they are. We are in a group that includes
Norway, Sweden, Ireland and Portugal but other
countries do the postal charge. There would be an
implication on gas because in Scotland whilst there is
a view, understandably, that Scottish generators get
disadvantaged by the electricity locational charge
the gas locational charge massively benefits
Peterhead in particular; therefore, one would have to
argue that if we are going to go from a locational
charge to a postage stamp charge or move away
from the degree of diVerence on locational charging
we would probably have to look on the gas side as
much as the electricity.

Q326 John Robertson: What would be the
comparison then?
Mr Buchanan: Can I come back to you on that after
I give you the figures for that.
Paddy Tipping: Can we move on, Alistair, to talk
about one of the issues that has turned up a lot in our
evidence, which is about connecting oVshore wind?
If we are going to meet our carbon targets oVshore
wind is really important.

Q327 Charles Hendry: Do you have a view about the
diVerent benefits of a point to point collection of
oVshore connections or whether there should be the
so-called bootlaces—the high voltage DC cables
running down the east and west coastlines? If you do
think the cables are important for actually bringing
on stream the potential for oVshore wind, who
should be mandating it? Should it be the National
Grid that is required to do it or should the National
Grid manage the process?
Mr Buchanan: I apologise to Mr Robertson for the
lack of clarity but if you go to page 7 I think it takes
us straight to the issue that you are asking about.
Point-to-point, that is what you are looking at on
page 7 and what it does—and I think the most
important bullet point here comes back to the point
we have touched on a number of times—is it avoids
delay. You can lay the cable; the cables are highly
reliable, high capacity, generator-specific. Then if
you move on, one of the attractions on page 8 of the
current regime is an understanding that you can then
develop an integrated network. We are allowing the
developers of the cable headroom of up to 20 per
cent to develop further their cable or developing to
a small network within some clusters of wind farm
without having to come back to Ofgem for a further
licence. So we think there are great advantages in
point-to-point and the biggest one is the urgency and
the speed with which we want to work; but that we
can see that in time an integrated structure may
develop and we have a flexible enough regulatory
regime to allow for that.

Q328 Charles Hendry: I would like to raise a related
point. Do you have concerns about the indistinction
or the or imbalance between priority access
renewables on to grid and having these stable energy
policies, so if the renewables that are apparently
going to be very variable—and there is a picture
there—have priority access then the base load is
going to be coming from the most variable form of
generation. Should the system allow therefore for
nuclear to be the base load and then topped up
gradually as wind comes on to the system later on?
And do you think that the structure as is currently
being proposed will allow for that?
Mr Buchanan: That is a very interesting issue. To
start with, with the renewables under the current
directive it is not clear—and again we have had the
highest legal advice that we can get on one of the rule
changes, you will have heard people talk about
MOD (Modification) 148 and that part of the
industry was trying to ensure that renewables got
priority access, and that came to Ofgem for a ruling
and we could not give a ruling on the back of legal
advice. However, that may be academic because
there is a new renewables directive in the pipeline
which looks as if it will come into play in spring 2010,
which will give priority access to renewables and
therefore that will be the law and that is how we will
take it forward, because of course with Germany in
the feeding tariV eVectively you have that priority
access into play. Your question in terms of nukes
against renewables, these are quite interesting issues
that I think we are going to address in Project
Discovery in terms of how do we think that this
market is going to work going forward, what are the
dynamics that are needed and will a market that is
perhaps potentially in 15 to 20 years’ time
dominated by base load nuclear or intermittent wind
work within the current dynamic of the market as we
see it, and those are absolutely the questions that will
be addressed.

Q329 Charles Hendry: Have you made any progress
in your thinking so far, or do we have to wait for the
project to finish?
Mr Buchanan: I cannot say anything at this stage;
the team is currently preparing for an away day with
the board in mid-June, when we would be planning
to make a statement. But I am pretty sure that what
we are going to do in the period after that is then go
into work streams, one of which will be supply side
destruction, which I spoke about earlier, and
another might very well be market design; but we
need the board to indicate that this is what they want
to do going forward.

Q330 Judy Mallaber: You were fairly robust in your
evidence about the regime you develop with DECC
will improve things—the economic uncertainty of
oVshore wind; the tender process for licensing will
drive lower cost more innovative connections,
etcetera. But you have National Grid, Scottish
Power and Scottish renewables, back to the previous
discussion about and disputes over where we are
going, all expressing some concern about the regime
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that has been put forward. Does that create some
diYculty if they have fully endorsed the proposals
that are being developed at the moment?
Mr Buchanan: I would hope not. We have had
substantial interest. We have the Royal Bank of
Canada and Ernst and Young, who are our
commercial managers in this. The tender process
which they used on the Bass Link Strait got a very
competitive deal from the 13 bidders for that
particular project. We are advised by our
professional managers that there are at least 140
claims of interest to be seriously involved in this
work from their recent global tour. We did a city
conference on 15 April and it was standing room
only. That may be a sign of what else is going on in
the market place generally, but it looks as if there are
both the funds and the operators available. To the
best of my knowledge National Grid, SP and SSE all
intend to be involved in this process going forward
and it is incumbent on Ofgem, who are there to try
and ensure that the consumers get value for money
that we try this. Ultimately we have a network
oVshore operator of last resort that where kick into
play where arguably one of the three will pick up the
work because we will mandate it to them if there are
not competitive bids going in play. But we have to
monitor this. It is a very good point you make—we
have to monitor this in the next year to see that the
advice that we are being given by our professional
managers about the interest actually converts into
reality. I do not want to be ungracious towards the
companies; I am just trying to say it as I see it, which
is Scottish Power, Scottish and Southern and
National Grid are valued by the stock market on
their regulatory asset base. If they get a chance to
boost that asset base without any competition then
the value of their stock probably goes up by quite a
long way. So we would just like to see whether we can
do a better deal on behalf of the consumer by adding
some competitive process here.

Q331 Judy Mallaber: What kind of timescale are you
looking to? When do you think we could see the first
transmission connections?
Mr Buchanan: We are looking at the first 1.5
gigawatts to come in under the regime. I am pretty
sure that Greater Gabbard, Robin Rigg and
Barrow—Barrow is already in place—will be the first
three in the queue to come in under the transitional
arrangements. If I flick you to page 6, that is how we
are starting to line up at this point for the
transitional arrangements; then you have a Crown
Estate round 2 and 3 behind that which will come
into the enduring arrangements. And, like so much
at the moment, speed is key and I think that this is
the best way to take it forward.

Q332 Judy Mallaber: If we are looking at oVshore
wind farms, if they find that the grid capacity is not
suYcient to take their generation is it Ofgem’s view
that they should be getting the same treatment as
onshore wind regarding compensations?
Mr Buchanan: That is a good question. The ruling
there at the moment is that if you are a single cable
operator you know that you are taking quite a high

degree of risk if you have a problem. Having said
that, I am advised by my engineers that the DC cable
is 99 per cent plus reliable, but the generator takes
the risk if they are doing single cable. If you have
multiple cables then you will start to line up for
compensation as you would onshore. You would be
constrained; you would have a constrained
payment.
Paddy Tipping: Can we move on now and talk about
the embedded generations, small renewables and the
costs involved?

Q333 Dr Whitehead: We are going to see a
substantial increase in generators wishing to connect
to the distributed networks and therefore claiming in
principle that because they are distributing within
the distributed network that then they should get
embedded benefits; that is, they should not be
charged for what goes on in the transmission
network as if they were transmitting across the whole
of the network. Yet we see National Grid suggesting
that indeed there should be a move to gross charging.
The suggestion is, at least, that this could very
substantially dampen down the extent to which the
benefits of embedded status within the distribution
network will bring distributor generators on to the
network. Is that your view or do you think that
National Grid have a point in what they wish to do
and might therefore gain your support in doing it?
Mr Buchanan: I think that there are two, possibly
three elements to this. The first is our desire to
promote distributed generation, which we set out in
2004 in the local electricity network price review; and
we set a much higher rate of return in distributed
generation. It has not kick-started enough, and what
we are looking at at the moment, which I hope will
get this Committee’s approval, is that we are looking
at possibly some quite substantial changes in terms
of incentive monies for distributed generation under
what was the registered Power Zone Scheme, to try
and encourage it more. Our worry is that we just see
the research; that we do not see the active
development and deployment, and this is what we
are trying to promote. The reason I am using
hesitant language is that we are in the middle of this
price control at the moment and we put out a big
piece in July. We also want to look at how we reward
the distributed generator who relieves National Grid
and the local DNO of capital expenditure because at
the moment we are not rewarding them and that
could be a way, by trying to assess what the saving to
the consumer has been.

Q334 Dr Whitehead: This is the extent to which new
infrastructure has been put in, say, three or four
streets because a small generator has eVectively
saved the cost of doing that by generation
arrangements?
Mr Buchanan: Correct and this is an area of very
great interest for us. There is one company—and
having been accused of being unkind to them here I
hope I am sounding quite kind to them—in
particular that I think falls foul of the distribution
transmission charging relationship and that is
Scottish and Southern. Scottish and Southern have
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a lot of embedded generators on their system. They
have to use the transmission network to get that
away and therefore they are hit by T and D
constraint charges, and we are looking at that to see
whether that is a special issue that we have to look at
on behalf of SSE and, more importantly, on behalf of
the distributed generators within SSE’s area. Going
forward, under the RPI-Xw20 and linked to our
LENS project, we do want to see what the
interface—and it is page 14—the relationship
between transmission and distribution is going
forward. But I have been sensing from reading where
this Committee is going with its questions that your
view is that increasingly we just need to look at it as
networks rather than trying to have a very clear
definition between T and D and I think our big
project, RPI-Xw20 is the vehicle for us to have a
look at that and look at where that takes us.

Q335 Dr Whitehead: One of the things that the
distributed network companies may suggest is that,
as it were, the distributed network all points in one
direction, which is from a transmitter network to the
final point of delivery, and the introduction of
embedded generators within the distribution
network therefore reverses that position and creates
very substantial complications for how the assumed
deployment of the distribution network will be in the
future. Do you think that that is just a whinge on the
part of the companies involved or is that a serious
issue which needs addressing?
Mr Buchanan: I think they are seeing the problem
too early. I think it is to do with scale and the best
advice I have had, from both my own engineers but
also from engineers within the DNOs is that there is
substantial headroom in most of the DNOs for this
not to be an issue. Would that we were in the position
where it was because it would mean that the
distributed generation was really taking oV, but we
are nowhere near that yet is the advice I am getting.

Q336 Dr Whitehead: When are we likely to get
near that?
Mr Buchanan: If we can try and kick-start this again
through our current Price Control Review that we
are doing this year—and arguably on a bigger scale
where it might take us in the RPI-Xw20—then
certainly Ofgem might well be having its role to play
in this.

Q337 Dr Whitehead: Meanwhile you are considering
levying Distribution Use of System Charges on
connectors that have already paid “deep”
connection charges pre-2005?
Mr Buchanan: Yes.

Q338 Dr Whitehead: There argument would be that
they have paid all the costs and put quite a lot of
infrastructure in as a result themselves and then they
are being charged again, post-2005, by Distribution
Use of System Charges. Do you think that is fair or
is that something which should be incorporated into
the wider picture?

Mr Buchanan: It is a little bit like the BSUoS
locational charge. The companies are
understandably trying to see the ghost in the room
before it is there. We are looking at the DUoSC
charge within the DP5 price control. I am advised by
my team who are running this price control that even
the assertion that the deep discounted charge meant
that therefore no DUoSC was paid may not even be
right and therefore candidly the direction that I was
given by my team here is that this is not something I
think at the moment that looks like being an issue. I
think the BWEA, who I think brought it to your
attention, were perhaps seeing a ghost there that is
not there. I think they have jumped too early. I do
not blame them for doing that; I do not blame
parties bringing the BSUoS locational charge to
you, but there is a diVerence between discussing
things then having it in the consultation paper and
then, frankly, the board of GEMA getting anywhere
near it.

Q339 Dr Whitehead: Looking therefore at the fact
that, yes, it maybe indicates that we are still some
way from problems to the distribution network
being caused by requests for access to it, but the
potentially unpredictable nature of who is
requesting access where and what loading therefore
of access within the distribution network possibly
may result in very patchy loading, depending on who
is requesting access in what area, do you think that
there are longer term changes in Distribution Use of
System Charges and the way that that may be
deployed and the way in which access may be
prioritised in order to deal with the longer term issue
for the distribution network, which is at some stage
the capacity will be filled and that therefore some
form of better protocol perhaps needs to be
organised?
Mr Buchanan: It is very interesting and my honest
answer is that I do not know whether it is going to
be through the mechanics of the Distribution Use of
System Charge. The mechanic that I think
immediately arises to me that needs to be looked at
here—and again I have to be careful about what I
say because there is arguably an element of capital
market sensitivity here—is that National Grid is the
system operator. I think one of the debates that we
may need to have is to what extent, if distributed
generation, local generation does take oV, that
remains the institutional approach that we need; or
does the local network operator, the DNO, need to
become an SO as well—a system operator as well?
And you can understand the sensitivity between
National Grid and the DNOs there. But that I think
institutionally may be something that we need to
look at and that then would align itself with what are
we doing with the charges? It is a very interesting
area.
Paddy Tipping: You have followed our evidence and
you have seen that there has been a discussion about
investment in the distribution network as well.
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Q340 Mr Weir: The Electricity Networks Strategy
Group has made the case for investment ahead of
need in transmission over the next ten years. Is there
a similar case for investment ahead of need in the
distribution networks?
Mr Buchanan: To a certain extent I think we try to
do this through our discussions in the price controls,
which is the ex-ante approach, ie we provide the
investments upfront for the next five years. But I do
think that it is absolutely worthy of debate and
analysis and we are having that debate, that if the
scale of investment in the local networks is of the
same kind of percentage that we are talking about in
the transmission networks, possibly even more, do
we have to look at a diVerent approach to
regulation? Do we perhaps have to introduce either
wholesale or partly an ex-post form of regulation,
whereby the management knowing the challenges
that have been set down for them by yourselves, by
Parliament, by government, have to spend and then
seek recovery—this is what happens in America—
from the regulators having spent. That then may
give them more freedom in spending ahead. I do not
think we have been a block in terms of spending
ahead; indeed, if I point to the Beauly-Denny spend,
for example, we put down the best part of £360
million in 2004, which has been barely used yet as
you know; and we have also provided the
transmission companies with eVectively R & D
money for the early spend that you need to make on
any project. That may be something that we have to
look at at the distribution level as well.

Q341 Mr Weir: The Energy Network Association
said that there was a figure of £9 billion required
“even without major reconfiguration”. Do you have
any idea what that would be spent on and what the
figure would be in the following period for
upgrading the network? The subsequent
investment really.
Mr Buchanan: The first thing I would say again—
because there is capital market significance—that £9
billion is not agreed at all and will not be finally
agreed until December of this year. The second
would be that in trying to analyse that we think that
around about 50 per cent of that is replacement and
50 per cent is because of the new challenges set out
for the industry.

Q342 Mr Weir: Following up on what Alan was
saying, when I visited the National Grid Centre last
week they made the point that with distributed
energy embedded within the network they do not
always know when it is coming on in the same way
as they do with the major companies, and there are
fears that if there is a short circuit or a balancing
problem that that may cause them problems in the
future, especially as distributed energy grows. Do
you have in place any planning as to how that is
going to be regulated to ensure that there is not a
problem with the overall grid as a result of
distributed generation?
Mr Buchanan: It is a really useful area for us and
certainly, Chairman, having looked at the
discussions you have had over the last few months

this is an area that is actively from your work helping
feed into our RPI-Xw20 Project because we do need
to look at this very carefully. It comes back to my
answer that I gave Mr Whitehead, which is the
extent to which you start looking at the institutional
arrangements. If it is a shock to grid how do we make
sure it is not? What does that mean in terms of
ownership of rights of control on to the system? I
think we need to look at that holistically.

Q343 Paddy Tipping: We are moving to a situation
where the networks are going to be a lot more
dynamic. You talked about feeding into tariVs
earlier on. One of the things that struck the
Committee is that in the old days—perhaps people
would say the good old days—there used to be a lot
of research into the new technology. Is there enough
going on now?
Mr Buchanan: One of the shortcomings arguably of
the package that was put in place in the late 1980s
was that you had a management team under the cost
and just killed oV R & D. That is why in 2004 we had
quite a major debate on the board at the time, I
remember, because we had to get the board to
appreciate that we needed to move to line based
regulation as well as RPI-X; in other words, there are
certain items that are so important that you need to
take them out of the price control. What we did at
the time was identify our innovative funding, IFI,
our registered power zone and our distributed
generation—three additional lines of investment.
Without giving too much away what we found there
is that, yes, there is investment—I think the figures
that John Scott gave you from KEYMA and used to
be our engineering adviser at Ofgem, were up to £12
million of investment in R & D on the IFI projects.
What we are looking at in the current price control
review is a substantial step up in all three of those
programmes. I have possibly almost said too much,
but we are looking at a substantial step up there. Just
by way of guidance, we have been using 0.5 per cent
of revenue. I did not know this figure before and I
should have done, so it is my mistake. But reading
your evidence one of the parties gave 2.5 per cent is
the government BERR guideline. We will beat the
2.5 possibly quite comfortable in DP5, in the current
Price Control Review that we are setting.

Q344 Paddy Tipping: But there are also suggestions
that the companies themselves are not spending
these funds that are available.
Mr Buchanan: That is a really good point and what
the team is looking at is, are there imaginative ways
around this? In other words, can we say that if a
company does not use their allocation and it goes
into a general pot and the general pot can be
accessed by another one of the players, or indeed—
which is an interesting issue that has been raised to
me—can an outside party access that pot? Can we
make that pot a bit more competitive? So we are
looking at all those issues and it will be in a
consultation paper, so we will not just hand it down.
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Paddy Tipping: Let us move on then to talk about
that we are an island but that there are
interconnectors and there is a discussion about the
supergrid.

Q345 Judy Mallaber: Just to give us a run through
of what you think the benefits are of greater
interconnection and what the risks are? You have
covered it a bit in your evidence but if you could just
summarise that for us?
Mr Buchanan: I think at the moment there is a micro
and a macro answer to this. I think the micro answer
is that the greater interconnection one would hope is
going to give greater security of supply, and that is
a good thing. We see interconnections with Ireland
being developed on the electricity side, Holland,
possibly another one with France and we have the
gas interconnections. One of the challenges for our
market-based review, Project Discovery—and if I
can take you to page 18—what happened to Britain
in the last five to six years is that we obviously have
a pipeline now from Norway—Langeled. We have a
pipeline from Holland which is about to be made a
two-way flow—at the moment it is only Holland into
Britain. And you have the pipeline from Britain into
Belgium. In terms of security of supply going
forward, eVectively what this map is showing—and
it is unfair, Mr Robertson is right, how can you pick
it up in a snapshot—if we get towards 2020 and there
is much lower delivery of gas than we had been
anticipating from a combination of Russia,
Turkmenistan and other middle Asian countries,
and demand has recovered in Europe and Britain has
developed in theory a degree of self-suYciency
because it has a lot of LMG facilities, but that the
rest of Europe potentially has been slow in fully
encompassing the Anglo-Saxon market model what
is the draw going to be on our gas flows when we go
into that? I think that is where you are going to get
into high level political policy decisions on security
of supply. This is where interconnection—you can
almost see the debate, “I wish we did not have those
gas pipelines to Holland and to Belgium because
they are sucking all our gas out; the gas is following
the price” and our confidence in having enough
facilities at Milford Haven, Teesside and the Isle of
Grain is not so confident because we are worried that
we are playing oV diVerent rules from everybody
else, and this is exactly what our Project Discovery
wants to look at. So theoretically interconnection is
a great thing—and it is—but actually what we want
to do is say let us place that in practical context,
particularly on the gas side, so where do we think
this is going to take us? Will the third directive
deliver to us what we think we need in Europe? One
of the questions candidly I am struggling to answer
right now—and my team are looking at an answer
within Project Discovery—is how is it after the
coldest winter in 20 years that Britain ended up with
virtually no storage at the end of the winter and we
had very little storage anyway, and Germany ended
up with 20 per cent of its storage still full. How was
that? There may be very good answers to that but
those are the kinds of questions that we need to
answer. And it comes back to interconnection.

Q346 Judy Mallaber: I was just going to ask if you
were expected to come up with any answers to that
dilemma, but we will have to wait and see?
Mr Buchanan: Yes. It is going to be part of the work
that we are doing.

Q347 Judy Mallaber: If we do decide that we want
greater investment in interconnection, having taken
aside the issues which you were just talking about,
what are the regulatory challenges of that and how
does that tie in to the project you are already looking
at? Is that something that you are investigating as
part of this programme?
Mr Buchanan: It is a very interesting area. At the
moment to a certain extent it has been merchant—
been merchant cable for example. There is a feeling
I think coming out of Brussels that they would like
to see this on a more formal regulated basis. Where
I am looking towards—and of course John Mogg
who is Chairman of Ofgem and is the Chairman of
the European regulators who have been put up on a
much more final basis under the third directive, it is
called the Regulatory Agency—the Agency has a
clear locus at interconnection. The Agency has not
even been created yet but I think in terms of where
will this develop I am interested to see whether there
is going to be a view that it should be a regulated
asset rather than a merchant-based, competition-
based asset. So I think this is a watch this space issue
going forward.

Q348 Judy Mallaber: Do we have such diVerent
interests from other European countries, and
amongst themselves as well, that it really is diYcult
to make progress that is going to be of benefit across
the board and that we could live with?
Mr Buchanan: We might do. This is why, going right
back to the beginning of this session, we are
absolutely at a crossroads. We are going to have to
make some fundamental judgments, and those
judgments, because we are not an electricity or gas
island any more, particularly on the gas side have to
incorporate a very clear and considered view of
where we think near Continental Europe is going to
land going forward.

Q349 Judy Mallaber: What are your expectations on
the prospects for a European supergrid?
Mr Buchanan: I think supergrid electricity is being
developed and we will hook in and on security
supply I think you are right, is that by and large a
good thing? I think on the gas side the questions are
much more profound.

Q350 Judy Mallaber: I hesitate to move on to the
supergrid even wider. I was recently at the Congolese
Damn and was worried that the electricity is not
even getting from there down on the ground within
that country; but are there any comments you would
like to make on going beyond the European
supergrid to further developments on to a supergrid
and what the challenges would be in doing that?
Mr Buchanan: If you just go to page 17—this is
gas—if you look at the arrows that are in purple,
those arrows must be delivered by around 2020 for
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us to feel confident about security of supply in gas
for Europe. That is a substantial programme. If you
want to look at the numbers they are on page 16 and
they are in the box. So you are looking at substantial
investment and if you read The Times’ business
pages today there is a very good piece by Carl
Mortished on what is happening to Gazprom.
Really, I think this is a very, very substantial issue. It
is not anti-Russian, it is not anti-company, it is just
the impact of the credit crisis.

Q351 Sir Robert Smith: When the Secretary of State
was giving his evidence about the last winter he said
that Europe had realised that the pipelines when
they hit the crisis flow one way in Eastern Europe,
and he said, “We are going to sort that problem out
and make them two-way flows.” In a sense, whilst
that might be great for the collective good of the
whole of Europe I am sure that that is putting an
even added pressure on us at the western end, that if
the gas pipes in the east can flow both ways if there
are any problems there is going to be even more
pressure on them.
Mr Buchanan: There are some interesting stories
which we are trying to get to the bottom of because
there is one major country in Europe that had
national strategic gas storage level requirements
when it did not need the gas and so it was taking it
from countries like ours that potentially did. There
was also what sounds like an interesting highest level
inter-governmental agreement for gas to go to a
country going west-east. Whether that therefore
aVected how much gas then flowed out from Britain
into new Europe these are really important questions
and we have to take this issue head on now. We are
not in a crisis but we have to address, having got to
the third directive, what is the further appetite within
Brussels for further change? Are there still some
substantial issues in Brussels that have not been
addressed? Fundamentally the gas contracts that
Ruhrgas gas has have not been attacked and they
provide such an aberration within what you would
regard as a market-based approach that there are
just huge challenges ahead. We very clearly have to
say that we still fundamentally believe that we are
going to arrive and we are going to arrive in time on
a European basis. But I think this is where our time
table, we are unique in our 2015/16 cliV edge. So you
could say, yes, the great ship of Europe will get there
but it will get there by 2025, but I am afraid we need
it to arrive by 2014. So this is where we are going to
have to look at what we think is really going to
happen and do it in a very measured way. As I say,
the reason that we are doing Discovery now is
because by 2012/2013 it is too late. It is too late on
behalf of the consumer because arguably the only
answers then will be to hand a plate load of cash to
a company to say, “Get us out of the trouble.”

Q352 Charles Hendry: Is not the real issue can
markets deliver security? If you look at January we
had one interconnector, the BBL pipeline which was
pumping in on average 26 million cubic metres of gas
a day and we had the interconnector which was
pumping out 25 million cubic metres of gas a day,

and just as we were coming up to the coldest winter
for 18 years we were actually shipping out almost as
much gas through those two pipelines as we were
bringing in.
Mr Buchanan: Yes.

Q353 Charles Hendry: And the markets were
working perfectly; the molecules were following the
money but it was not actually delivering the security
which we needed. Also to question you, you talk
about this “cliV edge” in 2015/16; is not the reality
that that is coming quicker?
Mr Buchanan: Yes.

Q354 Charles Hendry: That the companies that have
not opted into the large combustion plant directive
are getting through many of their 20,000 hours very
quickly indeed—it will not last until 2015/16 and the
crunch actually could come as early as 2013.
Mr Buchanan: Yes, you are right; everything you
said, you are right. I believe we are about a third
through the 20,000 already—that is after 18 months.
So you are right, it is a period, let say over two or
three years, running up to 2016.

Q355 Charles Hendry: In England we have a
separate National Grid; in Scotland we have
companies which are the generators, which are the
retailers and which also provide the distribution
system. Do you believe that that provides a
fundamental conflict of interest? There is huge
pressure on people to invest in programmes and if
they have to make a decision as to whether they
invest in new plant, which can be incredibly
expensive, or invest in consumer eYciency and
providing better service to their consumers, or an
upgrade in the networks, that something is going to
have to drop out of that equation. Do you believe
that Scotland would be better served with a similar
model to England and Wales?
Mr Buchanan: I think the National Grid in a way put
their finger on it, which is that however well
regulated they are, we think they are, and we try to
tie everything down to ensure that there is no
slippage, particularly between transmission and
generation, that the perception might still be there
that you can take advantage of that. I have had a
number of wind farm operators in Scotland who
have said that to me, frankly, that they feel
uncomfortable that they have having to work with
the TE and the GE company who are one. I have to
say, we will take action wherever evidence is given to
us and we took a Competition Act case last year to
look very carefully at the constraint and inter-trip
management by SSE and SP. We did not proceed on
that case. The hurdle for us to get over was very high
in terms of the evidence, but nevertheless there was
concern, and that case of course was brought to us
by other participants. There was a concern there. We
are now doing a short term review which this
Committee wanted us to do, which is looking at
wholesale market dynamics, liquidity and behaviour
of the market and that may touch on this, but I
would not put too much weight on that. The third
directive simply gives enough leeway for the Scottish
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model to continue and for the government to
eVectively derogate and support that model. Do we
have hard evidence that that model is not working?
No, because if we did we would take action. But it is
a good question because third parties feel
uncomfortable about the perception. A cynic would
say—and it should be said—the other transmission
operator in town who is not a generator would of
course raise that question because they would be in
the front seat then to take over that asset base. It is
one that one has to be quite careful about. Am I
confident that we are regulating between generation
and transmission tidily enough? Yes, I am.

Q356 Paddy Tipping: We want to move on, Alistair,
and pick up some other issues that we have raised
with previous Committees, but before we do I want
to pursue a point that John Robertson was making
with you, that this is pretty complicated and
technical stuV. We struggle to understand it; do you
think that the customers understand it? Do they
think they need to understand it and, if so, how are
you going to explain it to them?
Mr Buchanan: It is a very good point and one of the
drivers behind the RPI-Xw20 is that after 20 years
of price regulation it has become more and more
complex and arguably it is Ofgem making a job for
itself on the network side because we are fighting for
a smaller and smaller amount of savings that we are
finding more and more interesting schemes by which
we can control it. It is a better regulation target for
us as well. Can we make this simpler, because quite
frankly there are many within the industry who are
struggling with the complexities of the price
regulatory regime now; so I take your point and in
so far as we can try to simplify that we will try and
do that.

Q357 Paddy Tipping: How are you going forward
with that?
Mr Buchanan: That will sit within our overall view
of how the mechanics of price regulation work
going forward.
Paddy Tipping: We have talked about smart meters
and the spat between Ernst and Young. Alan has
been a longstanding smart meter advocate.

Q358 Dr Whitehead: I think the central first question
is whether you think that the approach that is now in
the consultative document on delivering the central
comms model and plumping for the central
communications model of the rollout of smart
meters is in your view the right one or whether there
are refinements either on that model or perhaps dare
one suggest that the model may be facing in precisely
the wrong direction?
Mr Buchanan: It would not surprise you because the
central comms model was one that we preferred; we
think it is great that they have gone down this route.
I do think it is going to work; I think it makes a lot
of sense in terms of getting a focus to the
administration. The pure market method, which is
where we started I think was just going to raise too
many issues. Equally, the regulated route is not a fast
route; the regulated route raises as many issues in

terms of codes and modifications and control and
also the danger of the regulator route I think is that
it denies innovation and competition, and we are
trying to get both into this. At the moment, in terms
of refinements, candidly we are in a consultation
again. The consultation ends on 3 August but we still
do not have a determination on a lot of the
interoperability aspects of what the meters are meant
to do. So there is a lot of debate still to be had and
they have set aside a large sum of money—£20
million—for this two-year planning phase, and
candidly as a management team at Ofgem we said
that is quite a lot of money and they said that it is not
really because they are trying to get all this done in
two years, so they are going to have to throw money
at it to get it done, and that may be why the £20
million figure came out at the level it did, because it
is going to be demanding, very demanding. We are
running a pilot scheme at the moment and one of the
initial findings from that pilot scheme—and it is very
initial—is that the volume of data is not to be
underestimated; it is a huge task.

Q359 Dr Whitehead: Have Ofgem done any work on
this and do you think there is any contradiction
between the role of the meter, which essentially is the
same as a taxi meter, ie it supplies information,
whatever that information is, and the fact that this
appears to be an embedded part of an energy
company’s function? Do you think there is any case
for separating out the idea that there is a meter which
is in people’s homes which operates in a very smart
way to provide the information to the energy
companies and the apparent link at the moment
between that and the energy companies having the
primary duty for going around the country and
installing all these meters?
Mr Buchanan: At the moment I can see that that
merit has its merits, the central comms model has its
merits; the provider of your local micro system, your
local CHP ground heat may well be an independent
provider who is linked with an independent provider
of a smart meter, so I think it can be argued both
ways, the government going along the central
comms way rather than giving it to the network
companies to basically take control of both
SmartGrid and smart meter. I know what you are
saying but I think there are two routes here and the
government has opted for this route. I do not think
it denies network companies looking at how smart
meters can help their business and one of the more
encouraging things that we had in terms of seeing
innovation at work is with Western Power servicing
Somerset, Devon and Cornwall. They have been
putting smart meters into their localised substations
and that is enabling them to manage their local
network much better and that is one of the projects
that we are looking at within the new price control
regime. Certainly the network companies are not
being denied the opportunity to utilise smart
metering in an imaginative way going forward.

Q360 Dr Whitehead: The roll-out is just too slow, is
it not? It ought to be faster.
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Mr Buchanan: I have heard arguments go both ways.
The argument against that is that you are running at
five, six per cent a year replacement so you have to
double that to get there by 2020 and you are
assuming in that that you only need two years to
plan and prepare for it. Is the technology there? Yes.
If you are prepared to start biting some bullets,
possibly on stranded assets costs, then I think that is
where the debate will land. In an ideal world would
we be there before we have our potential security of
supply issues? Yes. The government will not like me
saying this but Ofgem has been a broken record on
smart meters for four or five years; we are where we
are but we could have been there four or five years
ago.

Q361 Dr Whitehead: Do you think that there is still
further work to be done—I suspect the answer is
probably yes—on the final specification of what it is
the smart meter does? We know the arguments about
the extent to which the smart meter can go beyond
the real time readout and the remote readings,
etcetera, but do you think, for example, elements
such as voltage optimisation might be built into
smart meters and, if so, would those sorts of
considerations delay the roll-out or could they be
incorporated into the sort of speedy roll-out that you
have advocated for some while?
Mr Buchanan: I think this will come out in the
consultation that ends in August and I think then the
government is going to have to take a view of what
it wants; whether it wants more of an all singing all
dancing that will take longer, or whether speed is of
the essence. We will have to wait to see what the
consultation delivers.

Q362 Dr Whitehead: Is that a yes or no or a maybe,
do you think?
Mr Buchanan: I think it is a maybe actually.

Q363 Paddy Tipping: Let us come to another topical
issue, which is aVordability. I can remember when
you and your Chairman have been invited to
Number 11 for discussion about prices and you did
quite a lot of work with our predecessor Committee
and you have done a probe on it. Can you give us
your take on how far your actions are helping to
reduce prices?
Mr Buchanan: The analogy that I used to the
previous Committee at the end of November, early
December, was that what our probe found was that
if the retail market was like a train, basically the
competitive express had left the station but had left
two very important groups of customers behind: one
was the 4.3 million Ofgas grid who were being
overcharged—substantially overcharged; and the
other was the pre-payment meter customers where
three of the companies in particular were
substantially overcharging. In addition to that we
found that once you were on the train and you
thought you had bought a window seat you actually
got an aisle. By that I mean a rather alarming
proportion, nearly 50 per cent of PPM customers got
a worse deal from switching overall—a third got a
worse deal. If you tried some of the on-train catering

in terms of the standards of services, particularly for
the small business customers it was not remotely
good enough. So where are we? Over the six months
of the winter they basically gave back the half a
billion pounds that they had been taking away,
particularly from the Ofgas grid and the PPM
consumers and that has been largely resolved. What
we now have is a twin-track approach. We are
seeking additional powers, which has not gone down
well within the industry—again there is an element
of rolling back away from the market—and those
additional powers are to ensure that the companies
remain true and so we want to have powers to ensure
that they do not discriminate and that they ensure
that their charges are cost reflective. The company
can still put the kybosh on that, by the way, in the
next month, in which case we might have to think
about a Competition Commission. That will not
stop our retail package going into place, which is
basically based on a much better product for the
consumer; that is from the doorstep through to your
annual bill, through to the small and medium sized
customers getting a much better service from their
supplier—and I can break that down into more
detail if you want it. A very important thing that
your predecessors wanted was much more financial
transparency from the companies and broken down
by product and, again, that would be part of the
overall package that we would be delivering. That
hopefully will go for sign-oV at our board in July so
that everything is in place for this winter.

Q364 Judy Mallaber: You mentioned direct selling
in relation to PPM meters. Have they improved their
performance? I think it was the government that said
they were a last chance saloon. It is a subject dear to
my heart as my household was switched because a
leaflet was given to an 18-year old in the house a few
years ago, so I am always interested in it and whether
at the end of the day those have been sold to you
legitimately and you get benefits as a result of
switching.
Mr Buchanan: As far as the PPM cost issue is
concerned, the companies basically coughed up on
that. As far as the package is concerned they will
only have to comply to the package once we have put
it in place, so that will be in place, as I have
mentioned, and my board will take a decision on
that in July. You have to go out to consultation and
we have been until very recently.

Q365 Judy Mallaber: Have they improved?
Mr Buchanan: I have no evidence of that yet but I
will speak to my folk to see if there is any kind of
circumstantial evidence that I can get back to you,
but we will have rules in place for this winter in terms
of how well they are treated, particularly on the
doorstep because 41 per cent of PPM switchers
switch on the doorstep.

Q366 Judy Mallaber: You can see how that can
happen in an apparently well informed household
without us realising it is, and just how easy it is.
Mr Buchanan: There are some very strict rules
getting in place there.
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Q367 Judy Mallaber: In general how are you going
to measure companies’ performance against the new
licence conditions you are going to lay out and how
will we know the outcome? Will we know fairly
quickly how things are going along? What is going
to be in the public domain?
Mr Buchanan: That is a good question. I think there
are three elements here. The first is that we have put
in a statutory customer complaint process now, so
the Energy Ombudsman as from the end of last year
is now part of the customer complaint route and that
will be actively audited; so through that audit—in
fact we should be getting the first results from that
quite soon—we will be able to much more actively
manage the customer complaint issue. That is quite
narrow, that is not broad enough to want you want.
The whole of the package that we are putting in
place, we will do a wholesale review—and we have
agreed this with the board—in two years’ time, and
that includes how well our new rules and regulations
are working, how well our powers are working. But
of course with the addition of powers, vested
interests, vested parties can come to us and say, “We
want you now to use your enforcement powers,”
which eVectively we are taking; so if we find that we
have to use those powers then that is going to be
telling us that the industry is not working well.

Q368 Judy Mallaber: Processes, help lines, etcetera,
have been put in place for consumers to get advice
on how to go forward and how to get the best deals
but it is a very complicated and diYcult area. Do you
have any thoughts on what more can be done to
actually make our local constituents who do not
quite know how to proceed get a better deal?
Mr Buchanan: Get information to us. We will pursue
issues and concerns. If they come through Consumer
Focus rather than us that is all right; Consumer Focus
will come to us because we are the enforcement body.

Q369 Judy Mallaber: The question is, how does your
average punter who does not have time to think
about these things, who have other things in their
lives, may find they are struggling with bills, so how
do we get over to them what is the best way of
going ahead?
Mr Buchanan: The best way is to go to Consumer
Focus who were Energy Watch.

Q370 Judy Mallaber: How do people know that?
What are your recommendations on getting the
message over to people?
Mr Buchanan: I can speak to Consumer Focus about
whether we think we are doing that. Ofgem is
pursuing its own—but this is to a targeted group—
work with the Citizens Advice where we eVectively
are training the Citizens Advice team—it is called the
Best Energy Deal. So we work with them to try and
train them, so that on the frontline they know what
to do. Any ideas that you have area very welcome; it
is a very diYcult area for us to try to pick up fast
enough. That is the key: how do you get to the
breakdown quickly enough?

Q371 Sir Robert Smith: Obviously the great thing
that Energy Watch did that has been lost in a way
was that they took up individual people’s problems
on behalf of people who maybe were not that
articulate in getting their problems sorted, and they
seemed to cut through a lot of the process.
Mr Buchanan: I would hope that Consumer Focus
will do that; they have their special team that takes
up particularly diYcult cases.

Q372 Sir Robert Smith: But only for vulnerable
people, is it not?
Mr Buchanan: That is correct.

Q373 Sir Robert Smith: You say that in two years’
time you will look again. Obviously I have a lot of
constituents who are oV the gas main and so they
obviously want some confidence that your
intervention will have made a diVerence now rather
than waiting.
Mr Buchanan: How do we know? Because we are
monitoring it now and of course one of the things—
and I think it was a good idea—that the Chancellor
asked us to do in the pre-Budget was to produce a
report on prices every quarter and of course
therefore as a route we are looking at the pricing
issues. But that is obviously diVerent from just
concerns about what is going on.

Q374 Sir Robert Smith: A lot of the gas producers
seem to be head in their hands because gas prices are
so low at the moment in the wholesale market. I
know we talked earlier about huge problems coming
down the track, but are you keeping an eye on them
again to make sure that the doldrums for the
wholesale market are going to feed through to the
retail?
Mr Buchanan: Yes, we are. That is covered in our
quarterly report and we have the next one coming
out in the next couple of weeks, and continually the
focus is retail-wholesale link. I do think—and I did
mention this to DECC a few days ago—and it may
well end up being a necessity to being on the bill, the
ROC increase, the CESP, the CERT, what may be
the CCS, these are all upward pressures driving your
eight or nine per cent of the bill well north of ten. I
have to pick my words carefully here but if Ofgem
were to agree with what the companies want, let us
put it that way, in the price control that would lead
to a substantial increase in the network price. So
whilst you may have a downward pressure on
wholesale you have network pushing up; you have
subsidies—and a lot of them—pushing up and a real
challenge ahead is how we are going to—exactly
your point, Chairman—keep this simple. I have
heard the industry starting to talk about whether
they need to start showing green charges, possibly
coal, CCS charges on to the face of the bill so that the
consumer knows what it is that is going into the bill.

Q375 Paddy Tipping: We are moving to the end of
the session but I will be in trouble with my local
paper, the Nottingham Evening Post, if I do not raise
the issue of pre-payment meters and token pre-
payment meters and backdating of bills when meters
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have not been recalibrated. You perhaps know that
there is an argument about Eon’s position on this,
who do not follow the code of good practice that you
should not go back more than two years.
Mr Buchanan: In fact it is one year.

Q376 Paddy Tipping: It is one year?
Mr Buchanan: Yes, and there are only a couple of
organisations left who have a problem with the
token meters. In fact I think by the end of this year,
but I would like to send the Committee the updated
figures, that no company is planning to have that
backdated potential in place because the token
meters will have been replaced; but can I send you
the latest figures as I do not have them oV the top of
my head? In the last 18 months we have gone from
something like 600,000 to 45,000 and I just need to
give you confidence about what is happening to the
remaining 45,000.

Q377 Mr Weir: You have mentioned Project
Discovery several times in the course of the session;
can you give us a brief background on it? Also, could
you tell us how confident you are that the market can
respond to the challenges posed by the credit crisis
and the collapse of the carbon price?
Mr Buchanan: In many ways the starting point for
Discovery was the credit crisis because we have seen
potentially profound delays, particularly in the
renewable investments. You have seen the providers
of the product showing severe signals of stress.
Siemens have seen a nearly 40 per cent drop on their
business on the wind and in fact the Siemens’ Chief
Executive said, “Of my 18 divisions this is the one I
would kick into touch if I needed to.” We have seen
Vestas withdraw from the UK; we have seen
Crusader announce that they are pulling back. So on
the delivery side you are seeing a substantial
nervousness. On the investment side you are seeing
nervousness, particularly on oVshore. I have heard a
number of bankers call oVshore an exotic style
investment now because of the credit crisis. A new
development which is one that I think is going to be
very interesting to watch is that the big players have
also got some financial pressures. If you look at AOL
or EDF they are under substantial balance sheet
pressure now. So in the past one might have said the
big players can get debt at two per cent and they have
plenty to draw on their balance sheet—they have
not. If you pushed it a bit further one of the reasons
that EDF might be looking to sell its network
companies in the UK, there is substantial pressure
there. Why does that matter? It matters because
there is going to be a fight for the priority of capital
within those groups. In addition to that the
investment requirements that we have within the UK
are suddenly becoming very lumpy and with that
lumpiness potentially quite risky for the providers of
that capital, so a nuke or a carbon capture scheme
are huge investments. Consequently, looking at the
credit crisis against our profile of capacity going
forward and assuming, which we have to, that the
environmental rules are not going to be waived, then
that combination becomes very uncomfortable. If
you look on the carbon side I think again you start

to get quite uncomfortable because the carbon price
has eVectively collapsed partly caused by the
recession, which means that there is no active
message going into Europe at the moment on coal
versus gas. That is going to up the ante to have to use
gas more after 2012/2013; it is going to create an
interesting competitive dynamic, but it also means
that the suck on gas within Europe is going to remain
very intense because Europe has to meet its
environmental targets as well. But then that is
compounded by the fact that in a way Britain had
bought into the European market a deal on EU-ETS
in 2004 because the animated players, but
particularly the Germans and the French, agreed to
an open market from 2012. That is not going to
happen; the whole of east Europe has said we are not
doing it until 2020, thereby creating a crisis of
confidence in the market per se because the goalposts
keep being moved. So you have real concerns about
credit and finance, real concerns about a credible
environmental market and our own unique concerns
with regard to security of supply. This really
concerns me when people say, “We will rely on
demand destruction”; the problem is that you
cannot because assuming that we will have recovered
by 2020 to a certain extent the danger is not demand
destruction the danger is supply destruction because
when our demand recovers the supply is not going to
be there. This is why Project Discovery is having to
go quite substantially outside Ofgem’s normal
comfort zone and really look at global energy—
Russia, Turkmenistan and start to stress test what we
really think is going to happen and what the
outcomes might be and pull that altogether. I do not
want to prejudge where that is going to take us, but
what you end up saying is how do you sort this?
What is it that might get us through any kind of ten-
year hiatus on security of supply? Is it market
design? Is that the solution? Because if that is the
solution, if we go down that route then you start to
say is there another market design that works? Do
we just have to make changes to our current market
or do we need a hybrid, regulated market design? Do
you need a regulated design? Do you need some
strategic assets owned by government? All of those
questions start to come into play but it is far too
early to get to that point. We need to do the empirical
evidence. The reason that the probe worked, I think,
so well last year—and I accept the previous
Committee’s criticism that we got there six to 12
months too late—was that it was very detailed,
highly empirical and also I think it worked because
it was critical of some of the things that Ofgem had
done; we had not seen some things. I think that is an
important platform because it has gained us a degree
of confidence and credibility that we can deliver
work like that and that is what we are planning to
deliver behind Discovery towards the end of the
year.

Q378 Paddy Tipping: With those big issues and those
big questions in front of us we will conclude our two-
hour discussion with you, Alistair. We are very
grateful to you and I think it is quite interesting that
we finish on another set of questions to answer. It
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would be helpful on Project Discovery if you could
drop us a note about the scale of it because, as you
say, it is quite challenging and it is outside what we
normally do. The second thing is if we could take
stock with you about the number of things about
which you promised to write to us.

Mr Buchanan: We will have been keeping a
running list.
Paddy Tipping: We have been keeping a running list
as well and we want to make sure that it is the same!
We want a transparent interchange between you!
Thank you very much indeed for coming and I look
forward to the further work that you are doing.
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Q379 Chairman: Welcome to the Committee. As you
know, we are a new Select Committee following a
new department. We saw your colleague Mike
O’Brien some time ago. We have seen the Secretary
of State but since then there have been changes and
changes in a row. Can you spell out what the
ministerial responsibilities are of the ministerial
team that you have agreed?
Lord Hunt of Kings Heath: Thank you very much.
You are a new Select Committee, but I am even
newer in my role. I do not think that the
announcement has been made yet about ministerial
responsibilities, but essentially it would be fair to say
that I have taken over much of Mike O’Brien’s role,
as Energy Minister.

Q380 Chairman: But there is a lot of interest in
energy issues and climate change issues. The sooner
the world out there knows who is doing what would
be helpful!
Lord Hunt of Kings Heath: I very much accept that,
and I will certainly make sure the Committee knows
as soon as it has been completely resolved. I was a
minister in DECC from the start, though sharing
responsibility with Defra, and previously had
responsibility for energy innovation. Part of my role
in the Lords was to take through the final stages of
the Planning Act, the Energy Act and the Climate
Change Act. It is a very exciting place to be. DECC
has a critical role to play in terms of energy and
energy security but also climate change and the
negotiations going up to Copenhagen.

Q381 Chairman: Could I just say, in a gentle kind of
way, there have been a lot of changes in the Minister
for Energy, and I do not think it is good for the
Government or its reputation, and I do not think it
is good for the industry; so we hope you will stay
with us for some time.
Lord Hunt of Kings Heath: That, too, is my hope. I
am aware of the concern about frequent changes in
Energy Ministers. I, too, in the nine years I have
been in Government, have changed portfolios quite
a few times. I recognise that for the sectors you are
in that they wish for continuity; on the other hand,
I hope that I can bring other experience that I have
gained in other areas. The key issue is perhaps not so
much the ministers, but whether we have the right

policies and the right framework, and can we give
stability and certainty to the energy sector! Certainly
that is my aim.

Q382 Chairman: Let us get on with the business now.
We are going to move to a low-carbon economy,
which means big changes in the transmission system.
You and your colleagues will have followed the
evidence we have received. Part of the issue is that
people in the sector say you lack vision about this.
Clearly, you will not agree with that, but will you
comment on that?
Lord Hunt of Kings Heath: I think that is a little
unfair. If you think about the activities that have
taken place over the last year or so, there has been a
tremendous amount of work, not just in terms of the
electricity network, but if one starts generally with
energy policy, we, I believe, have made some very
critical decisions around renewables targets on
which we shall publish further information very
shortly—but also the decisions in relation to nuclear
and carbon capture and storage in relation to coal.
These are very big decisions. Clearly, access, and
issues around the integrity of the electricity grid are
as important. I do think that the work that was done
last year on the Transmission Access Review, the
work that has been done within the ENSG, the
desire that we have clearly expressed to make sure
that we use the grid more eVectively; and the issue to
do with immediate access to the grid—and, as you
know, very shortly Ofgem will be taking us to the
next stage in relation to oVshore licensing and in
addition, we have the Ofgem review of RPI-Xw20—
all of these actions and more show determination on
our part not only to get the vision right but to make
sure that the grid is fit for purpose in what is a very
challenging new situation.

Q383 Chairman: There are a number of suggested
scenarios and models for the grid in the future, and
nobody seems to know what it will look like. We are
in the age of more intervention from Government
these days: should we not be saying more clearly
what the Department thinks the grid might look
like?
Lord Hunt of Kings Heath: As you know, the
approach that has been taken over a number of years
in relation to regulation of the grid et cetera is very
much one in which Government sets the legislative
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and regulatory framework but does not micro-
manage or, if you like, central-plan what the
outcome will be. Clearly, we are in a new situation in
terms of where we are going; the decisions that have
been made in relation to the energy mix that we need
in the future; decisions about smart meters and
smart grids; issues around distributive generation;
and the renewable target: all of these lend support to
there needing to be work on scenarios and enabling
people to plan and invest in the future. That is very
much what Government is concerned with:
providing a vision; making sure that the system helps
us deliver energy security, a diverse energy mix,
ensuring that we move to a low-carbon economy. We
are working on scenarios. We will have the Summer
Strategy that will help clarify some of those matters.
Equally, I do not think it is for Government to
dictate exactly what the mix should be, or where it
should be provided. We also have to gain the benefits
of a competitive market in which the private sector
will invest huge sums of money over the next few
years. We have to get the balance right and we have
to ensure that regulation is fit for purpose. Whilst I
fully accept that we have a role in providing greater
understanding and certainty in terms of scenarios,
going beyond 2020 to 2030 and even to 2050, we
have to be very careful about too much of a micro
management interventionist approach. We have to
get the balance right.

Q384 Chairman: I am sure we have got to get the
balance right, but I was struck by the comments of
Paul Golby, the Chief Executive of E.ON, who is a
very respected player in the field. He was saying that
the market by itself cannot operate and that there
needs to be a firmer framework and guidelines from
Government. I just wonder whether we have got the
balance right.
Lord Hunt of Kings Heath: I do not disagree. If it is
being said that you could you rely on the market of
itself to deliver the kind of network that is required
over the next ten, twenty or thirty years; clearly, of its
own it will not. Government, in one way or another,
working with regulators, has to make sure that the
incentives and the rules are there to ensure that the
grid is going to be fit for purpose. The fact that we
had the Transmission Access Review is in itself an
indicator of Government encouraging those kinds of
analysis and interventions, and we will continue to
do that. On the other hand, I do not think we would
wish to move to a situation where we become very
micro-management in terms of intervention,
because then the companies, which in fairness are
going to have to invest a huge amount of money, will
say, “We are very uncertain about the long-term
future and need stability”. It is critical to get the
balance right. Where we do need to intervene, of
course we will, but I believe that ultimately our goal
is to set the right vision and make sure that that
delivers our energy policy, and ensure that the right
financial incentives are in place and that the
regulators are up to speed. That, really, is our role.

Q385 Chairman: Part of the vision is to have new
nuclear up and running by 2017. Part of the vision is
to have local distribution around renewables. Those
two things do not sit easy when you bring forward a
new transmission system.
Lord Hunt of Kings Heath: It shows the challenge we
face in relation to the transmission system. As you
know, the renewables target is a very challenging
one. At the moment renewables are responsible for
about 1.8 per cent of our energy requirements, and
we have got to get up to 15 per cent by 2020. The
Committee, I am sure, will be aware of some of the
problems of access to the grid by renewables, which
is why we have had the interim connector
management approach being brought in. Equally, in
terms of new nuclear, we are hoping for the first
station to be up and running by 2018, and that will
also provide demands of the grid that need to be met.
In terms of distributive generation, the introduction
of feed-in tariVs, which I am very excited about, will
produce new demands there; so clearly we need a lot
of work to be done in the next few years. I think the
work of the ENSG has already indicated that an
enormous amount of work needs to be done, and it
has made an estimate of the costs. It is now for us to
ensure that the players in the system take the
necessary action. Ofgem will be coming forward
with proposals in terms of the financial incentives
that will be required to make sure that the network
is fit for purpose. On distributive generation, there
were studies done about three years ago, which
suggested that the network can cope with little cost,
up to 3.5 gigawatts, but one would like to think that
the introduction of feed-in tariVs will create much
greater capacity through the distributive network;
and clearly we need to make sure we can cope with
that.

Q386 Chairman: One more question from me, and
we will move on. You mentioned the summer
strategy. One of my colleagues was kidding me
earlier on that summer comes later in Scotland than
it does elsewhere. When is this strategy coming out?
Lord Hunt of Kings Heath: I always thought
Scotland came earlier because of school holidays,
but I take your point. I would be a very foolish new
Minister before a new Select Committee to define
exactly what DECC means by “summer”! I have
been in some departments where it has a certain
elasticity. We hope that it will come very shortly.

Q387 Chairman: Before the recess?
Lord Hunt of Kings Heath: That is my hope.

Q388 Mr Weir: You have mentioned several times
the Transmission Access Review. There has been a
long-standing problem with queues waiting to get on
to the grid; but it is clear from our evidence that there
is a tension between Ofgem and the industry about
certain aspects of this. Are you happy with the
industry’s response in developing enduring
transmission access regimes?
Lord Hunt of Kings Heath: I would like to bring
Lorraine Hamid in on this, who heads up the
forward-looking work on the electricity network. If I
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could just say by way of introduction, the companies
have done a lot of work and you will know that this
is being considered now alongside what has been
described as “the fourth way”. We want to see the
outcome of that work. There seem to be two options
on the table: one is what is called enduring connect
and manage, and the other is reverting to a wholesale
auction of the existing and future grid. Clearly, the
latter proposal looks very complex—but of course
they are dealing with a very complex issue. I am
satisfied that the companies have been working very
hard. Our concern, of course, is that these
discussions have been going on for quite some time
and we need to see progress. One of my roles in the
next few weeks is to make sure that people really are
working hard to come to a solution. Ideally you
want a solution that is owned both by the companies
and Ofgem, but if that does not occur, then we will
have to consider whether we need to take further
action ourselves; and I hope that might be an
encouragement to the parties to sort this out.
Ms Hamid: I think you have covered most of it there,
but where we, as Government, needs to come from
is that these are issues that have been discussed for
quite a long period of time. We have a connection
queue building up. Clearly, our interests are to get a
resolution sooner rather than later, because we
obviously need to hit our renewables targets by 2020
and grid access is a critical issue for new investors.
We will be taking the advice that Ofgem will give us
by the end of this month on where they think the
process has got to. We are obviously in close contact
with all the industry parties on this throughout the
process and we will be taking our views on what
should happen next in the light of that evidence.

Q389 Mr Weir: Does that mean that if there is not
agreement in the next couple of months, then the
Minister will use his powers to intervene and impose
an agreement on the parties?
Lord Hunt of Kings Heath: Clearly, it would be much
better if a satisfactory outcome were reached; but in
the end we do have powers of intervention, and I
would argue that that is an indication in terms of the
original question that Mr Tipping asked me, about
strategic leadership and vision. We do have the
ability to do that, and in the end, if there is no
satisfactory conclusion, we will have to intervene. It
is not ideal. At this stage I would want to encourage
the parties concerned to come to a resolution. I do
want to assure you that I am by no means
complacent. In my previous role in terms of energy
innovation, I was in contact with a lot of the
companies concerned with renewable energy. In
every meeting I had with the companies, I think, one
of the issues they raised with me was access to the
grid. Given the challenge for all renewable
companies in making accessible what they have to
do, this is vitally important, and I understand very
much the need for this to be gripped as soon as
possible.

Q390 Mr Weir: Can we take it from that, that there
will be a decision one way or the other in the very
near future?

Lord Hunt of Kings Heath: You are pressing me a
little harder than I want to go, because I do not want
then to be asked to define what you mean by “in the
very near future”. I have identified that as an issue
that needs to be sorted out as quickly as possible. I
think people have been discussing this for a year and
I think the time has come for a resolution.

Q391 Sir Robert Smith: Is one of the problems the
history of the regulatory regime whereby Ofgem
cannot propose changes but has to wait for the
industry to come forward with changes? Do you
think that is something that could be changed?
Lord Hunt of Kings Heath: I would like to come back
to that when we see the outcome of the current
discussions. Clearly, if government has to intervene,
that would suggest to me that the Government’s
arrangements themselves might not be up to scratch.
However, I do have to say that my general
experience in other sectors is that if people want to
make it work, they do make it work, whatever the
Government’s arrangements.

Q392 Sir Robert Smith: What is the history behind
having the rules set the way they are?
Lord Hunt of Kings Heath: Since I have only been
here seven days, I had better ask my colleague on
that.
Ms Hamid: The background to this is that it is
industry that owns and runs the codes, so these are
Governance arrangements with respect to those
codes. For regulatory certainty and stability this was
all set up in such a way that basically it should be for
industry at the edges to be sorting out those
proposals and putting them in to Ofgem rather than
the regulator imposing solutions on them from left
field. As the Minister said, perhaps in this particular
case that has not been the most ideal way of looking
at what are some quite complex models. However, if
two parties are willing to try and come up with
something that can work, obviously the Governance
is flexible enough for proposals to be brought
forward, which Ofgem might be able to accept. The
broad principle is that this is a system that allows the
stability for industry to know where the goalposts
are, for them to be working within that. Allowing
Ofgem more power obviously changes that balance
and creates more uncertainty, which may be the way
forward; but we look forward to seeing Ofgem’s
proposals in respect of this in a few weeks’ time. We
are expecting them to put to us a paper about what
the Governance proposals might otherwise look
like, and we will obviously consider those.

Q393 Sir Robert Smith: For industry to make the
current system would given them the probably best
outcome, if they could show they could work under
the current regime.
Ms Hamid: As the Minister indicated earlier, these
are very detailed technical issues, and looking from
the outside it is not an area where Government
wants to be involving itself on a regular basis, neither
should the regulator have to be intervening on a
regular basis on these matters. The idea would be
that there is a system that is flexible enough for the
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broad policy objective to be met and followed, but
that industry are able to proceed and take those
things forward in a simple, stable way.
Lord Hunt of Kings Heath: It is clearly not ideal for
Government to have to come in with its own detailed
proposals, which is why it is much more preferable
for this to be resolved by the industry and Ofgem.
Perhaps, given the signals that Government is
prepared to intervene, it may well encourage them, I
hope, to try and resolve this.

Q394 Mr Anderson: For ten years Ofgem has been
trying to get this to happen and the industry has
basically said at first it was not even a problem; it did
not accept there was a problem. What will happen if
the Government has to intervene and the industry
does not agree with the way ahead?
Lord Hunt of Kings Heath: Of course, we have taken
powers to intervene under the Energy Act. I do not
think that our powers to intervene are in doubt.

Q395 Mr Anderson: No, but what happens after
that, I am asking you, if they say, “We do not agree
with the process you are putting in place”?
Lord Hunt of Kings Heath: In the end of course,
Government will have to do what it has to do.
Clearly, we are always subject to JR, and no doubt
we would have to take our chances on that. Coming
back to your original point, you will know that there
is a huge queue at the moment. I think over 60
gigawatts are in the queue, and some dates have been
given as late as 2023. Given the imperative is to make
sure that we have a grid that is fit for purpose that is
unacceptable. Clearly, we have to ensure that we
have a much better process. The interim connect and
manage is at least allowing for some very early, quick
connections; so hopefully we are dealing with some
of the immediate problems.

Q396 Colin Challen: I wonder whether you are
painting too black-and-white a picture of what the
Government ought to be doing. You talk about not
dictating and not micro-managing, but the challenge
you face is that about 35 per cent of our electricity
should be renewable if we are to meet our 2020
targets. That is in ten years, and we are still talking
about writing scenarios and so on: would it not be
good if the Government showed it was going to
intervene a bit more? I wonder whether these
scenarios show diVerent levels of Government
intervention, and what the pros and cons of those
diVerent levels of intervention would be.
Lord Hunt of Kings Heath: I would rather not
anticipate the work we are doing in relation to both
the Renewable Energy Strategy but also the Summer
Strategy. The scenarios are looking at energy
requirement and a possible mix. I think you are right
to pose the question. Am I painting too black a
picture in the sense that it is either being portrayed
as completely hands-oV or hugely interventionist. I
hope I was not doing that, and if I have suggested it,
let me correct that. I do think that Government has
to intervene and make sure that the grid is fit for
purpose. If you have a real problem of queuing in a
way that is unacceptable, then we have to ensure that

changes are made. Our preference, for the reasons we
have already intimated, is for industry and Ofgem to
come to a satisfactory resolution. As long as we are
prepared to intervene, as I have said we would, I
think that is the right signal. We would want to
ensure as far as possible that people could sign up to
it without reaching the situation that Mr Anderson
has suggested, in terms of the companies having
outright opposition, and we would want to consult
extensively. I think that Government intervention
can be relatively benign, given that parties are
prepared to play ball; but, if not, in the end we will
have to.

Q397 Mr Anderson: They have not so far, have they?
The fact that for ten years it is not an issue, and now
all of a sudden it quite clearly is an issue, does not
give you much confidence! It does not give me much
confidence.
Lord Hunt of Kings Heath: I would want to give you
the confidence that I am determined that we will sort
this out. We have to sort it out. As Mr Challen has
said, moving from the amount of renewable energy
we have now to the amount required in 2020 is a
huge challenge. It is not only the grid, but there are
many other issues that we have to face up to.

Q398 Colin Challen: I am just wondering if we are
really going to courageously tackle what I think is an
institutional bias in the industry, which is about
reinforcing what we have got rather than going out
into the great blue yonder of renewables. That is
where I think the Government needs to intervene.
That is what I want to hear; how we are going to
correct the imbalance in the industry, which
obviously will go with what it is familiar with. If one
looks at the comments of Vincent de Rivaz, the Chief
Executive of EDF, that bias is expressed at the top
level in the board rooms.
Lord Hunt of Kings Heath: There are two points.
Clearly, the grid does need reinforcement; but to
meet the challenge of renewables we have to see
considerable extension. The Government knows
that. We will require the system to ensure that the
necessary investment takes place. That is why we
have started with the Transmission Access Review
and that is why we co-chaired the ENSG group, and
why we are looking very closely at the work by
Ofgem in terms of the financial incentives that are
required to get the extension to the grid. I am in no
doubt about my responsibility to ensure that the grid
meets the requirements. Of course, we may need to
bang heads together and intervene as we have just
discussed. I will not have hesitation in doing so.
Equally, part of our role is to publish a vision and
convince people we are serious about our renewables
target, which we are. I am confident that we can then
ensure that we have the right grid. Perhaps I can
bring in my colleague to explain more about the
detail work that has been undertaken on that.
Ms Hamid: Thank you, Minister. It is important to
state that we have already taken a step forward in
terms of the way we intervene on the grid; so
notwithstanding the outstanding question about
whether or not we will get involved in dictating codes
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and licences, as a result of our renewable energy
target we facilitated the ENSG work precisely
because we could see that in order to get to the
network that we need to deliver 2020 targets we
needed to get people round the table and there
needed to be a long-term strategic view in terms of
how we will anticipate the investments we need,
getting the regulator to understand that that means
they would need to take a decision within their
current price control to allow for more spending by
the transmission operators and to deliver what we
need on time and for us also—and this was not
something that happened before—to get all the
companies into the room and set out a consensus
view about what has to happen. As has been
previously said, these issues that have been talked
about in broad terms for a number of years but
without any clear end goal in sight. With the
introduction of our input to the renewable energy
target for 2020 there is obviously momentum and a
clear goal, and we can now bring people around that
goal, to say, “This is what we need to achieve and this
is what needs doing, what has to happen on planning
and financial incentives.” As the Minister has
described, we have been talking to Ofgem to make
that happen. We are quite clear about the facilitative
role, emphasising the overall direction of travel and
the timings involved—because one of the lessons of
history on this is that things take a long time for
decisions and changes to be made within the grid, in
governance structures. We have got targets that are
time-limited and clear, very stretching targets that
need to be met, and so the Government has got
people to start working on those. I think we have
made good progress this year, and a lot of
participants in that process, particularly ENSG,
have been very clear that that is now a way of
working that we will want to take forward and
continue. We are committed to working through
that group and others to make sure that we continue
to tackle these issues. I am sure we will come on to
this later on, but we have also started to talk to
ENSG about the smart grid future as well; so we are
not just talking about new investments but how you
use those networks. These are all issues, using that
model, of Government saying, “this is what has got
to happen; this is what the challenge is”, bringing
people to the table and getting them to focus on a
broad consensus view about what that means for
them in the way forward, and I think we will
continue to use that in the coming years.
Chairman: We will come on and talk about smart
networks in a while, but we will talk about
charging now.

Q399 Mr Weir: One of the old chestnuts is the
transmission charging regime. What do you think of
extension network charges for generators being
determined by location?
Lord Hunt of Kings Heath: I realise that there is
considerable debate about what seems to be called
the transmission signal. Clearly, the basic principle is
that cost should reflect charges, to encourage the
eYcient use of electricity. Clearly, the more use that
is made of the network, the more the transmission

charge should be. I will bring my colleague in on the
theology of this. I know this has been raised
particularly in relation to renewables and the
distance that has to be travelled. The key for me is:
does the transmission charge inhibit the
development of power generation from remote
areas? That is not my experience so far. I am not sure
that any convincing evidence has been brought
forward. I have met a number of companies in the
past few months, particularly in the renewables
sector, and they raise three things. One is access to
finance, which clearly is very diYcult at the moment.
The second is access to the grid, which we have
already discussed, and which they have always seen
to be a major problem. The third is planning issues.
I cannot say that transmission charges have been
raised with me as an issue.

Q400 Mr Weir: You have already mentioned the
very challenging targets for renewables, and the fact
is that many renewable generators are in areas that
are further from centres of population; so it is likely
to become an increasing problem, both in
strengthening the grid and in the course of bringing
the electricity to market. Do you think that in the
particular instance of renewable generators and the
targets we are working to, that locational charging
needs to be looked at again?
Lord Hunt of Kings Heath: I would like to see some
evidence that suggests this is an inhibitor to the
development of renewables. If anything we are
saying that a lot of renewable companies want access
to the grid and they cannot get it; so that does not
suggest to me that transmission charges themselves
are the issues. Although you were talking about
oVshore renewables from a long distance from
centres of population, you have to remember that
there are other renewables. We are talking, I hope,
about a big expansion of onshore renewables, often
where they will be much closer to populations. If you
got rid of the way in which the transmission charges
work at the moment, you would reduce those costs;
but there would be an increase in transmission costs
for those closer to centres of population. I do not
think this is easy, but the key question for me is:
where is the evidence that the current charge regime
has a negative impact on the development of
renewables? My colleague might want to talk about
the philosophy behind that.
Ms Hamid: As you have already said, Minister, we
need to have a system that is cost-reflective in
principle so that we can ensure that consumers are
not paying more than they need to get these network
assets in the ground; but also that we make sure, as
the Minister has already said, that these do not prove
to be an inhibitor to investment. Somebody has to
pay somewhere in the system. If we do not have a
signal that helps people think in some respects about
how and where they will locate their plant, then there
is a risk obviously that we get too much investment
in areas across the system that are too far from
demand. We have to remember also that these
charges apply to all generation, not just renewables.
We do not want gas stations being put in the north
of Scotland, for example, when they could be much
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closer to the south. It is slightly diVerent with
renewables; there is a geographic element as to where
you can procure renewable resources. The issue then
is whether there is a problem in terms of the level of
that charging, in terms of the incentive to invest. At
the moment we have not see that evidence. Equally,
if there was a massive barrier through those charges,
we have the ROC, the renewables obligation, which
is a subsidy that tries to reflect the additional cost
that renewables face in order to bring them forward.
The renewable obligation banding and the way that
that is set should reflect those costs more broadly. As
the Minster said, the issue is whether we feel that
there is evidence at the moment to suggest that that
should be changed. Again, at the moment we do not
see that.

Q401 Sir Robert Smith: Has the Department done
any calculations of how much the consumer has
benefited from locational charging?
Ms Hamid: We do not have a figure to hand, but I
am sure we could get you some.

Q402 Sir Robert Smith: It would be interesting. You
are saying it is for the benefit of the consumer,
obviously, but it has been a small part of the Bill.
Ms Hamid: The locational element of transmission
charges is around 15 per cent. Transmission, as a
percentage of overall consumer costs, is between 3-4
per cent; so we are talking about quite a small
element of a much larger cost to the consumer of the
various elements of the energy system. In terms of
the detail of whether compared to another scenario
where we can show the benefit to consumers, I do not
have those figures to hand, but we can certainly look
into that.

Q403 Chairman: Lorraine, I am very impressed with
your mental arithmetic there, but perhaps you would
let us have a written note when you have had a
chance to think about it!
Ms Hamid: Yes.

Q404 John Robertson: Can I go back to the evidence
you say you have not had? Minister, what is the
likelihood of somebody giving you evidence if they
are receiving a great deal of subsidy from the
Government and in eVect being helped to produce
new elements of energy? They are unlikely, are they
not, to complain about the connection charge?
Lord Hunt of Kings Heath: My experience of
meeting these companies, whom I admire and am
delighted that they are in business, is that they are
not backward in coming forward with complaints
about lack of support and the problems them face.
Because of my energy and innovation hat, I have met
with a lot of these companies and as I was saying
earlier, there are three issues they consistently raise.
One is the issue of finance at a time of the credit
crunch. There is no doubt about it that the
renewables sector is having issues about raising
funding. The second is planning problems, which
they consistently complain about. The third one,
which in many ways is the issue we have discussed,
but which they raise more often than anything else,

is the problem of grid access. They have not raised
the transmission charges with me. They are not
reluctant to complain and talk about their problems.
If we see some hard evidence, then of course we
would ensure that that was considered by Ofgem,
but at the moment there is nothing I have got to
suggest people have identified it as a particular
problem.
Chairman: You have just mentioned planning
problems, and we are reminded that the Planning
Bill is going through the Lords—a Herculean task!
Let us focus on that for a moment.

Q405 John Robertson: Minister, we are about to put
in place, under the 2008 Act, an Infrastructure
Planning Commission. They are going to use as part
of their deliberations, as it were, the National Policy
Statements, of which six are applicable to energy.
Can you tell me when they will be ready, and when
we are likely to get a look at them?
Lord Hunt of Kings Heath: We are hoping to have
most of them, as drafts, out in the autumn. The
intention is that subject to consultation and of
course the parliamentary process that you have to go
through, they can then be fully up and running in
2010. Clearly, these are vitally important in terms of
getting a much more cohesive and planning system,
and dealing with some of the terrible delays that
people have found in the past, whilst ensuring that
the considerations of the public are fully taken into
account. That is the timetable we are working on. We
are working very hard at the moment in the
Department and across Government in putting the
drafts together.

Q406 John Robertson: What about the one on
nuclear? That was always the one that was holding
everything up.
Lord Hunt of Kings Heath: I cannot give you a
definite date, but we are hoping to make very good
progress on that. I take the implication of what you
are saying, that we cannot mess around on this.
Equally, we have to make sure they are right; but we
have this draft processes and we are getting on
with it.

Q407 John Robertson: We keep getting this promise
of autumn, but when I asked the Secretary of State
this very question, “what is autumn?” we managed
to get to December!
Lord Hunt of Kings Heath: I do understand this
problem of definition of dates. I would be very
disappointed if December turned out to be DECC’s
autumn. I cannot give you an absolute commitment.
I will endeavour, if you let me take this back, to write
you as positive a letter as I can about it. Believe you
me, it is not in our interests to dilly-dally on
producing these NPSs; we want to get on with it.

Q408 John Robertson: In the planning set-up we
have had, particularly in England and Wales, there
has been a hold-up in getting decisions. How do you
expect the new infrastructure to work, and how
much of an advancement will we get in the decisions?



Processed: 28-01-2010 15:12:58 Page Layout: COENEW [E] PPSysB Job: 435586 Unit: PAG6

Ev 94 Energy and Climate Change Committee: Evidence

17 June 2009 Lord Hunt of Kings Heath, Ms Lorraine Hamid and Mr John Overton

Lord Hunt of Kings Heath: The complaints I have
had is that it can sometimes take years.

Q409 Chairman: Ten years!
Lord Hunt of Kings Heath: Yes. Not only is that
incredibly frustrating for people making
applications, but in terms of making investment
decisions it is very, very diYcult. I am not arguing
against due process; and whatever system we have, it
is important that objectors are heard. The
importance of what we are doing is that we are
acknowledging there are these hugely important
nationally significant infrastructure schemes that
should fall to be dealt with in a strategic way; that
the development of National Policy Statements
allows Government to set the strategic framework in
which decisions are made. I believe that it can allow
for a transparent open system to be followed by the
IPC, but the public can also have confidence in the
independence of the IPC in making decisions. I think
that this is a very sensible way forward, which I hope
will give a lot more confidence to everybody that we
have an eVective planning system. Companies and
investors will get the benefit, I believe, of much
quicker decisions. You will know that we are giving
an indication that the process should take about a
year, and that ought to give great comfort to
everybody. It does not mean to say that there will not
be diYcult decisions, and none of us should run
away from the fact that when you are seeking
planning consent for major infrastructure projects,
there will be issues from local people; but at least we
have a much more rational approach to it.

Q410 John Robertson: You are going to have to deal
with two diVerent planning bills, one north of the
border and one south. We have seen with the Beauly-
Denny Line, which started in 2001 at conception,
that we are now talking about 2012, and some people
say even later, when it will be completed. That is
eleven years at least from start to finish. The Scottish
Parliament has a diVerent planning bill; have you
looked at what they are suggesting, and are you
talking to the Scottish Executive on the good bits
you want to try and copy?
Lord Hunt of Kings Heath: Yes, we are. I have
recently completed the Marine Bill in the House of
Lords, and of course a lot of our debate was about
how the diVerent countries of the UK work together
in the marine environment. That brought a lot of the
issues to the fore, how in the devolution settlement
nonetheless you ensure a cohesive approach to some
of these major issues. It is as applicable to the
planning legislation as it is to marine legislation. My
oYcials are in close contact with oYcials in
Scotland. There is a very good working relationship.
We think that in the planning bill in Scotland there
are lots of issues that are consistent with the
approach taken in Westminster. I was particularly
pleased to see the announcement made that in
Scotland a nine-month time limit would be applied
to Scottish planning decisions, for example on large-
scale renewables infrastructure, which is very
encouraging. The Planning Act follows the
devolution settlement, so we have to make sure that

we work well together across border to make sure
that it is as consistent as possible. So far, the signals
are positive on that.
Chairman: We talked earlier on about oVshore and
issues of connection.

Q411 Charles Hendry: Minister, clearly oVshore
wind is going to be integral to the government’s
renewables strategy. It is facing significant diYculties
in terms of getting the funding, in terms of the
availability of the ships, the cranes, and the skilled
labour. I want to talk about the role for Government
in trying to make it to facilitate the investment that
is necessary. We have had some very eminent
academics who have told us that they think the best
system would be point-to-point connections
between the oVshore facilities and the grid. We have
had business, including the National Grid, come to
us and say that that is wrong; that there should be
high voltage oVshore DC cables, and that
Government probably needs to take the lead in
getting those in place. Which side of that debate do
you come down on?
Lord Hunt of Kings Heath: I am not trying to dodge
it, but we think that although clearly in the work we
are doing in relation to the oVshore licensing regime
we have shown some support for the point-to-point
connections, clearly in the end this ought to be a
commercial decision. The reason that we have
shown some favourable steer towards point-to-point
connection is because we think it is more cost-
eVective, and we also think that Ofgem is very
shortly to kick oV the new licensing regime for
oVshore, inviting tenders, and we think that the
approach we are taking, which is to encourage
innovation and competition but retaining the
integrity of the National Grid, is probably the right
approach. I am not at all convinced of the need for
Government financial intervention in relation to the
oVshore access. I do think that it is a matter for
commercial operators in the end.

Q412 Charles Hendry: When they gave us evidence,
the National Grid said about the point-to-point
approach that this could lead to sub-optimal
network design, higher costs to consumers, and
delays to connection of oVshore generation. Do you
believe that they are wrong in that assessment?
Lord Hunt of Kings Heath: Yes, I do believe that they
wrong. I believe that the arguments for point-to-
point in terms of cost-eVectiveness are strong; and
also it could be that National Grid were not entirely
happy with our decision to have a competitive
approach. Frankly, I think it is a very good thing to
have a competitive approach; but of course National
Grid retains its role in ensuring the integrity and the
connections of the whole system, so I think it is a
good outcome. I am confident in the decision.
Ms Hamid: National Grid has two roles: its role in
terms of the integrity of the grid is as the GB system
operator. That licence condition says that they need
to operate and maintain and develop an eYcient and
coordinated network. We are extending their role
oVshore, so as the GBSO it will be their job to ensure
that the coordination of those point-to-point
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connections by whoever it is who is building them is
eYcient and coordinated in exactly the same way as
they currently do with Scottish transmission
operators when they are looking at the connections
onshore. We do not see that there is a big diVerence
in terms of what we are proposing in terms of who is
responsible for coordination and ensuring that there
is eYciency in this. We believe that this position will
be made much clearer when we publish the oVshore
transmission regulatory statement next week, with
some statements from National Grid as well as the
Crown Estate, and we need to see them just to clarify
who has got to do what, and what their roles are. As
the Minister said, the key thrust behind the system is
to ensure that we can bring in an element of
competition to get new companies involved in
building what is a substantial amount of
infrastructure, £15 billion of network oVshore
between now and 2020. It is not clear to us why we
should restrict the number of companies that are
able to get involved in that investment.
Chairman: We talked about embedded generation
earlier on, and you were particularly fulsome about
feed-in tariVs. Another member of the Committee
who has been very keen on feed-in tariVs is Alan
Whitehead.

Q413 Dr Whitehead: The present position with
distributive generators—and obviously this may
change as distributive generation increases—is that
at the moment they are pretty much all embedded in
the distribution network, and avoid wider
transmission charges thereby. Ofgem is proposing
that those embedded generators start to move to a
gross charging system, and thereby incur wider
transmission charges. Are you with Ofgem on this,
or do you think that the benefits of embedded
generation and the fact that they do not, by and
large, spill in to the transmission system should
excuse embedded generation from such charges in
the future?
Ms Hamid: The issue here is that charging issues, as
we were discussing earlier, in terms of transmission,
need to be proportionate, and there has to be the
right mix of incentives across the system. In a system
where we are expecting to have more distributive
generation across the piece and in the coming
decades much more intensive use of that generation
flow in two ways, and there may be arguments for
therefore looking at whether or not embedded
generators, which after all we would also expect to
be quite substantial in terms of their size—our feed-
in tariVs will take up to 5 megawatt units for
example—so clearly we are looking to bring forward
a lot more of these distributive generators. They will
be required to take power in two directions, sending
it up on to the transmission system—and there may
be arguments for looking at this again. However, we
do not think there is evidence at the moment that
that should be the case. We are leaving the detail of
this issue at the moment to National Grid and
Ofgem. Having said that, we are looking this year to
work with ENSG on the smart grid and what that
may mean. Through looking at some of those issues,
it will be clearer across the piece what sort of

regulatory charging and technology policy issues we
will need to look at in order to deliver the kind of
smart grid that large amounts of distributive
generation will be a large component of in the future.
At that point, once we have better clarity about what
we are envisaging and what the barriers and some of
the costs and benefits may be, then the charging
issues should be considered as part of that.

Q414 Dr Whitehead: Forgive me—you said you
think there is no evidence of spill-over to the
transmission system at the moment; but you then
said that you would therefore leave it to Ofgem and
National Grid. If you left it to Ofgem and National
Grid, presumably gross charging would come into
play.
Ms Hamid: There is not evidence that we have seen
that the way the charging works at the moment is a
barrier to that spill-over. When I said that there
would be more spill-over going forward, that is
because we would expect to have much more
distributive generation on the system. Therefore, on
a network with a lot more DG capacity, there may be
a case for looking at whether the charging principles
as they stand at the moment are right. As I said, we
need to look at that in the broader context of where
we want to be going with distributive generation,
with the DNOs, with the regulatory framework,
with our technology policy, so in the broader mix. At
that point we can then examine whether or not
charging issues are fit for purpose, and at the
moment we are not getting involved in that.
Lord Hunt of Kings Heath: Clearly, we will look to
see more distributive generation in the future, and
whatever charging system comes out in the end we
would clearly not want to disincentivise that
development, which is hugely encouraging, and why
the decision on FITs last autumn was the right one,
and one that I was delighted we were able to make.

Q415 Dr Whitehead: If indeed we do have a lot more
distributive generation then the distribution system
itself, which tends shall we say to point one way at
the moment, may well then come under review, not
only in terms of the question of charging but in terms
of whether the system needs to be strengthened. I
imagine that consideration will then be given to the
combination of what measures need to be
undertaken to strengthen the distribution system
and how those are set against the undoubted benefits
of having a much greater level of distributed
generation within the system. Do you envisage
making progress towards a more permanent system
of distributed charging and to what extent might
that incorporate what needs to be done as far as the
distribution system itself is concerned?
Ms Hamid: As I mentioned, we will be doing some
more work on what we are calling our vision for the
smart grid this year, and a core element of that is
obviously to look at how we will manage the increase
in distributed generation that we expect, what that
means in terms of what the distributive generation
network operators currently are able do to and what
the existing assets are able to do, so what capability
is there already on the network to use power to flow
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two ways. As you said, at the moment it tends to be
a passive network but with much more distributed
generation and increasing use of electric vehicles,
much more intermittency on the system, the use of
demand side responses, smart meters, all of these
suggest much more volatility all the way down into
the distribution networks, which would pose
significant and new challenges to those distribution
network operators. As part of our work on looking
at what might the smart grid mean and what we need
to do to gain the benefits of smart grid capability in
the UK, we would clearly need to look at the
regulatory framework and other issues that may be
a barrier against it.
Lord Hunt of Kings Heath: I do think this is a
challenge that we should welcome because clearly it
could be very beneficial. You have the distribution
price control review at the moment that Ofgem are
undertaking. You also have their work on RPI-
Xw20, which also will allow Ofgem to look at
distributive generation issues as well. Alongside our
work on smart grids I think that we can ensure that
we have got the mechanism to look at these issues
and make sure we come up with something that
meets the requirement.
Chairman: Let us move on and talk about
innovation and the smart grid. Charles?

Q416 Charles Hendry: Particularly looking at smart
meters in relation to that as well, I think everybody
was very pleased when you accepted in the House of
Lords that the MGF should be changed and that
smart meters should be part of that with an intended
target for 2020. Is there more that could be done to
roll this out faster? Everybody we talk to—the
industry, consumer groups, environmental groups—
are all saying 2020 remains pretty unambitious and
that more should be done to get it in place by 2016/
17. What more could be done to make that happen?
Lord Hunt of Kings Heath: It was a great joy to be
able to introduce the changes in the Lords on this
and they were widely welcomed. I think all of us can
see the benefit of smart meters, not just in terms of
being a foundation to a smart grid but just enabling
customers to make more eVective use of the
information that they can have and hopefully benefit
from the ability to have much more control over
their own energy use and requirements. I think that
Ministers too would like to have an ambitious
timetable but we have to recognise that this is a
formidable challenge to replace all current meters by
2020. The decision was made last autumn. We are
doing a lot of work on it at the moment and of course
we will come forward with detailed proposals in due
course. Can I say that I do understand the
enthusiasm that there is for a speed up but, equally,
at this stage I am not really in a position to say any
more than that. We are of course consulting on the
delivery model which in itself is a highly interesting
point. Do we think that smart meters have a lot to
oVer? Yes. Are we keen to get on with it? Yes. But we
do think it is formidable and that is why when we
made the decision to go for smart meters we were
very clear to say that we thought it had to be done
over a ten-year period.

Q417 Charles Hendry: Can I ask you as well in
relation to smart meters and smart grids how you
win the PR battle? The Daily Mail had a headline a
while ago saying now the Government wants to put
a spy in your fridge, so there is a degree of suspicion
which may be there whereas for many people we
think there are going to be incredible benefits in
terms of enabling them to choose a lower or more
favourable tariV by using oV-peak power and the
smart grid will have incredible benefits in terms of
managing demand. Does the Government have a
vision for that and how you are going to win
people over?
Lord Hunt of Kings Heath: We are very much
working on it. I agree with you, one of the joys of my
new role is that I am no longer ‘Minister for Light
Bulbs’ and therefore no longer have to respond to
the Daily Mail’s issues around that. It is interesting
to comment that in the previous few months before
they had their campaign that they were oVering
advice to householders on how to save money and
suggested they buy energy-saving bulbs, but I say
that in passing. I think that we have got to get the
communication right and of course a lot of the
argument about the delivery model is ensuring that
we have a very robust communication system. Of
course it is two-way because clearly whilst there is a
lot of information that will become available to us as
consumers, equally information that goes to the
companies and the grid allows us to operate a much
more eYcient and eVective energy system and we do
have to put that across. However, already there is
information that you can have which shows your
electricity consumption in real time and I have
known people who use that who find it immensely
helpful. It has led to people changing some of their
habits. I think that the advantage of smart meters is
people will readily see that it really puts them in
control. I think the Committee will be aware that the
work that has been done in terms of switching
shows, if I remember rightly, 40 per cent of
customers who switch either got no benefit or
actually ended up paying more. Clearly we have real
problems in terms of the public’s understanding and
the accessibility of information. Here with smart
meters is a fantastic opportunity to give individual
members of the public much more control and that
is the way we have to sell it. I think also the more
people understand—and I believe we are reaching
the tipping point in relation to people’s
understanding about climate change and why we
have to move to a low-carbon economy and why we
need to do everything we can in relation to energy
eYciency—then people will increasingly see this as a
tool which is valuable in their own homes.

Q418 Chairman: Alongside rolling out smart meters
there is a desire to roll out energy eYciency
measures. Could the two programmes be brought
together?
Lord Hunt of Kings Heath: I certainly think that we
need to do everything we can to encourage energy
eYciency and there is absolutely no reason why in
terms of the kind of information that will have to be
given to individual householders that we can use that
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as a way of reinforcing the need for energy eYciency.
You will be aware, Mr Tipping, that my Department
is doing a lot of work at the moment. There are two
things, first of all it is encouraging people to look at
the way they use energy and just in our individual
decisions to be much more eYcient. Equally there
are issues about how do we make homes and how do
we insulate them. Those are very hard issues and
once the low-hanging fruit has been plucked—and
we are getting to that—how do we deal with homes
where it is not so easy. Those are big issues which my
Department is dealing with at the moment. I think
the whole thing goes together.

Q419 Judy Mallaber: Overall why do the network
companies have such a poor record on investment in
research and innovation?
Lord Hunt of Kings Heath: I do not know if you have
got the figures. The figure I have got is something
like for the last year 2007-08 the National Grid
invested £3 million and the distribution companies
invested about £12.1 million. It does not seem very
high. I think the kindest interpretation is that it
reflected a rather static situation. Now we are
moving into a very much more critical and exciting
period in terms of both the grid itself and the
distribution companies, and clearly I would want to
encourage more investment. My understanding at
the moment is that as far as the distribution
companies are concerned that Ofgem will allow
them to invest £100 million. They are not doing that;
they are investing about £12 million. I also
understand that Ofgem consider they could increase
that limit to £500 million. I have to say that we would
very much encourage that, but looking to the future,
looking to the discussion we have just had about
distributive generation, looking at the implication of
smart meters and smart grid, this is the time when we
need innovation. We will do everything we can. We
will encourage Ofgem, too, to make it as easy as
possible for companies who wish to invest.

Q420 Judy Mallaber: Do you have any mechanisms
other than trying to persuade them? Secondly,
should not the Government itself be investing much
greater sums in smart grid technologies?
Lord Hunt of Kings Heath: I am not sure that it is for
government to do that. I do not see why industry as
a whole should not be investing. After all, this is
going to give them huge opportunities in the future.
Clearly we need to look at incentives and my
understanding is that Ofgem in the RPI-Xw20, if I
can call it that, that is one of the issues that they are
looking at alongside how to encourage major
investment in the grid. Government as a whole is
setting the conditions. The development of DG,
smart meters, smart grid, these are huge challenges
and there is a huge amount of investment that will be
required. We want a competitive industry in which
those who innovate do best out of it. That is what
our role should be.

Q421 Judy Mallaber: So there is no role for
government in trying to complement what the
companies are doing and what action are you
actually going to take when you meet the companies
to tell them to get on with it?
Lord Hunt of Kings Heath: I am quite happy to tell
them to get on with it and to encourage them down
the innovation route. I still believe that our main role
is to set the right policy, to get the consultations
going, for people to understand how we are going to
introduce smart meters, how we are going to develop
the smart grid, to ensure that Ofgem in their RPI-
Xw20 review get the financial incentives right. I
believe that is the best approach.

Q422 Sir Robert Smith: We had evidence on network
ownership and the structure and history has given us
three diVerent owners of the transmission network.
Does the Government have any plans to look at
unbundling?
Lord Hunt of Kings Heath: There are two issues
there, are there not? One is the question of
unbundling in relation perhaps to the European
Directive. The other is the arrangement we have
now. I am not aware of there being substantive
evidence which suggests that the current
arrangement for the grid does not work. As you
know, the National Grid has an overarching
responsibility for ensuring the integrity of the whole
grid. I think it could be argued there is some
advantage in having more than one company
involved. I see no reason why that should be
changed. On the issue of unbundling, which aVects
the two Scottish companies in relation to the
European Directive, my understanding is that we
have a derogation that if they can show that their
arrangements are better than the options that are in
the Directive then they can argue their case with
Europe, so we were able to get that derogation.

Q423 Sir Robert Smith: Do you think in the long run
the distribution networks and transmission
networks will merge? Will there be such an obvious
boundary between transmission and distribution?
Lord Hunt of Kings Heath: Perhaps I could ask my
colleague to comment on that.
Ms Hamid: This comes back to what we were talking
about earlier about this smart grid. First of all, once
we are a little bit clearer about what it actually needs
to do, the question then is whether the regulatory
framework, which does split the responsibilities
between the transmission companies and the
distribution companies, is fit for purpose. Clearly it
is an open question whether that type of
arrangement in terms of that sort of split and/or the
way the incentives are put together in terms of what
the National Grid has to do and consider and what
the distribution networks have to do and consider
would probably need some review, but I think that is
all that needs to be done in respect of some better
clarity on what we think we need to do to get the
smart grid capability that helps deliver our energy
security and climate change goals.
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Lord Hunt of Kings Heath: I think there is a balance
to be drawn. We have shown with the oVshore
licensing regime that we are prepared to be
innovative and to bring in new arrangements. It will
be interesting to see how that works through and
having learned lessons from that whether we should
look at that in the context of other parts of the grid.
At the same time we need stability too because
companies need a degree of certainty in terms of the
big investment decisions that need to be taken. I
think it is important that we try and give as much
certainty as possible but that we do retain flexibility
so that if we have to change the arrangements
around the whole regulatory system and the way
companies operate then we have to be prepared to
do so. We have to have a certain degree of caution
about not causing uncertainty and then stopping the
right investment decisions being made.
Chairman: We just talked about the European aspect
of this and interconnectivity and the notion of a
supergrid which has been talked about quite a lot.
Colin?

Q424 Colin Challen: There is quite a lot happening
on this front. I think the European Commission is
taking a very serious interest. We saw this week an
announcement by several very large German
companies to form a consortium and there is a great
deal of talk on President Sarkozy’s initiative on the
Mediterranean Union. How involved are we in this
proposal?
Lord Hunt of Kings Heath: We are very interested
and we will obviously want to get involved. If I could
start with the North Sea supergrid on which the EU
has made proposals. We are a member of the
working group. I am due to meet the leading EU
oYcial on this in the next week or so to discuss it.
The answer to this at the moment is the same as in
relation to other parts of the supergrid. As you were
saying, there are a lot of ideas floating around at the
moment. We have to be convinced that in the end it
is cost-eVective. It sounds great but we have to
ensure that it is cost-eVective to do so. In my
discussion with the EU that is the point that I will be
making—that we want to engage with them, we will
be active on the working party, but we have got to get
down to some serious discussion about what is
actually going to be cost-eVective because clearly if
you look in the future there is an enormous amount
of money that is going to be spent in the energy field
and we have to make sure that it oVers us real
advantages.

Q425 Colin Challen: Cost-eVective as compared to
what? In climate change terms it is sometimes
diYcult to price things probably, the carbon price
and so on, so do you have any comparators in mind?
What might oVer better cost-eVectiveness?
Lord Hunt of Kings Heath: What are the choices for
the UK? We are concerned about diversity of supply.
We have signalled that we are encouraging
developments in nuclear, coal, CCS and renewables.
You will know that in terms of interconnectors there
are proposals and actual expansion of the
interconnector facility taking place and also in terms

of storage facilities and LNG facilities. So our
overall aim is to ensure that we have security of
supply and that there is diversity of supply. We
welcome liberalisation of the European market in
which to encourage that and we have been strongly
in favour of the third package of reforms. We clearly
see costs that are going to have to be paid one way
or another by expansion of the grid, the renewable
obligation costs, all of these things, and I suppose it
is against those kind of costs that we then have to
look at the cost of a supergrid. I am not in a position
to give you a definitive view. What I am saying is that
we are not closing the door at all to the idea of a
supergrid. We are prepared to engage. On the North
Sea we are very seriously involved in the working
group but in the end we have to be convinced that
this is right for the UK to do.

Q426 Colin Challen: It looks like, whatever happens,
we will have more interconnectivity with the
European markets?
Lord Hunt of Kings Heath: Yes.

Q427 Colin Challen: Can that happen if they do not
liberalise a great deal more? What are the problems
that would be associated with greater
interconnectivity and the impact as to what extent
markets are liberalised?
Lord Hunt of Kings Heath: We obviously supported
the third package because we believe that European
policy needs to liberalise. It is one way that we will
get over some of the problems that Europe has had
to face in the last few years. The third package in
itself is an important signal towards liberalisation. I
think the EU has got an aspirational figure that
countries should have ten per cent interconnector
facilities. We are much smaller than that. It is
growing but of course there are reasons for that,
being an island, and probably we will always want to
be focused on a lot more self-suYciency for obvious
reasons, but I think that in terms of the increasing
interconnector facilities that oVers two-way
advantages to us. The key thing in Europe is for us to
continue to urge greater liberalisation, to encourage
Europe towards greater diversity of supply. You will
know of the proposals for building pipelines to
southern Europe of which again we have been very
supportive.

Q428 Colin Challen: If it was found that the proposal
for a supergrid was cost-eVective and there were no
technical problem, do you think that nevertheless
there would be insurmountable political problems?
People talk about connecting up with solar from
North Africa. Do you think that is an
insurmountable problem with some of the regimes
perhaps a little less stable than we would like?
Lord Hunt of Kings Heath: I think it is a very good
question. Clearly I have seen the reports about the
potential of solar coming from Sub-Saharan Africa.
As we know, cross-country pipelines in countries
where political stability is not always there does
present a risk but nonetheless I do not think we
should allow that to completely rule out
consideration of a supergrid, and we are not doing
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that. I think it is too early for us as the UK to come
to any definitive rule. I think our role at the moment
is to explore and have discussions. Of course in the
North Sea supergrid in which we are very directly
involved we will get down to very detailed
discussions with our European colleagues. Of course
the North Sea is a very interesting place in terms of
energy. Not only do we have at least the discussion
of a supergrid, we also should not forget that North
Sea oil and gas will continue to play a major role for
many years ahead, and I am very interested in CCS
and the storage of carbon in the North Sea too,
which again has prospects. Whatever decision about
the supergrid North Sea collaboration between
ourselves and the countries that border the North
Sea will be very important in the future.

Q429 Dr Whitehead: Could I return to the question
of cost-eVectiveness particularly in the North Sea
supergrid for a moment. A number of the proposals
appear to suggest that investment in such a
supergrid—DC cabling, interconnection between
large oVshore fields, delivery to shore on a collective
basis—might well be done by the private sector and
that therefore the issue is rather more how the
ground can be cleared and how the facilitation can
take place between EU Member States rather than
whether it might be cost-eVective or not. Do those
considerations change your view of what is defined
as cost-eVective or are you concerned that eventually
it will be down to Member States themselves to fund
such a supergrid rather than the industry which
clearly could benefit from it? Might it be the case
therefore that we would end up being carved out of
the supergrid if we do not help to facilitate its
development at an early stage?
Ms Hamid: Just to develop on what the Minister
said, we are in active discussions with Member States
who for example are interested in looking at
interconnections for oVshore wind generation plant
over trans-boundary water, so we are speaking to the
Dutch for example about a particular project. We are
not standing back and just waiting for somebody to
produce a report at some point in the future. We are
discussing specific projects with countries who have
got an interest in developing the network to procure
that generation, thinking about what the regulatory/
technical issues are around that. However, at the
same time, in terms of a broader strategic view about
whether we as the UK want to invest a lot of money
(because the private sector will build it but it will be
charged back to consumers at the end of the day)
what we need to do more work on is how the cost of,
say, procuring more renewable energy through the
North Sea Supergrid compares to other ways of
managing our security of supply, for example,
developing more storage facilities and capability or
investing in more sophisticated energy eYciency
measures. The cost/benefit analysis of that needs to
be done in a broader sense. Notwithstanding that,
we are still working on specific projects. As the
Minister said, we are a member of the working group
on the North Sea supergrid and we are only one of
two Member States who are actually in those
discussions working with Mr Adamowitsch, so we

are active; we are engaged. We are looking at the
practical issues involved in this and at the same time
we clearly need to do some more thinking about
whether there is more that we need to be doing to
develop these facilities to meet our longer term
goals.
Lord Hunt of Kings Heath: The term supergrid is
very alluring obviously, but I think we just need to
have our eyes open as to what we are getting into and
what the potential might be.
Chairman: Finally I would like to turn to the
workforce. To make all this happen you have got to
have a skilled workforce. Judy?

Q430 Judy Mallaber: The DECC memorandum to
the Committee referred to the problem of the skills
gap in the network sector and specifically also to the
ageing of the workforce. Do you think current action
by the industry and Ofgem is suYcient to address
this?
Lord Hunt of Kings Heath: I think you are right to
raise this because I think the work has shown that we
have got a retirement peak coming up to 2023 and
clearly we need to bear that in mind. My
understanding is that it is estimated that 4,500 new
recruits need to be trained and another 4,500
members of staV need to have their skills raised. It is
important that we do so. The Sector Skills Council
is very much engaged on this task and I understand
the companies too are looking at introducing
bursary schemes themselves and of course the
apprenticeship schemes too can play a part. My
understanding is that the industry is aware of the
issue. They understand it and they know they have
got to deal with it. The Sector Skills people also are
very actively involved and at this stage I am
confident that they are gripping the issue. I think
there is a more general issue here because you could
have asked me the same question about other parts
of the energy sector. I was in Aberdeen yesterday in
terms of North Sea oil and gas and, interestingly
enough, four years ago when I went as Health and
Safety Minister they were very concerned about the
ageing workforce, but I was getting a much more
optimistic picture about people prepared to come
into the industry. Then you think about nuclear and
then you think about coal and CCS. It is a fantastic
sector. Over the next ten years with this huge
expansion for young people and people with skills
that can be translated into this sector, the
opportunities are huge. We in government have a
role to make sure that the Sector Skills Councils and
the industries themselves are doing what they need
to do. The industry itself needs to start promoting
itself more. The whole of the energy sector needs to
get across much more, particularly to young people,
that there are these huge opportunities. Also the
challenge of course for government is in schools too
and the work of DCFS on their programme to
encourage young people to continue with their
maths, science and engineering. It is absolutely
critical for our country’s future that we do this. Can
I say obviously these are very early days for me but
it is a matter on which I feel very passionately. I will
be very concerned to ensure that we are going to
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make sure that we have enough people with the right
skills. I also want to ensure that that applies to the
supply chain as much as it does to the network
companies.

Q431 Judy Mallaber: Can we take it from that that
you are going to be in early discussions with the
DCSF and the Department for Business,
Information and Skills, particularly about attracting
young people not just into science and technology
but also specifically into the power industry. Would
that be a role for you as Minister?
Lord Hunt of Kings Heath: I very much see that as
one of my roles. We need the industry to do a lot
themselves. I think they need to be up there and
much more proactive. They have got a great oVer for
young people. Interestingly enough, we might have
wondered whether a young person should go into
North Sea oil and gas, and the point made to me by
the industry is yes because we can oVer many years
ahead. As you know, 39 billion barrels have been
extracted and at the moment they reckon there are
another 20 or 25 billion barrels but as one chief
executive told me, “The projections at the moment
are for another 20 years but we have been having
these 20-year projections for a long time. I reckon I
can say to young people we are going to be in
business until 2050.” I certainly accept that
challenge and it certainly is one of my priorities.

Q432 Sir Robert Smith: Can I thank you for your
early visit to Aberdeen.
Lord Hunt of Kings Heath: And thank you for your
welcome to my appointment.

Q433 Judy Mallaber: Now we have got that out of
the way, has the Department actually identified any
specific strategic areas where we need investment in
skills? Is there any way where that can be channelled
other than us just having a grand statement that this
is what we want? We have high unemployment at the
moment, we have more people out of work, we want
retraining, and we want opportunities for people to
come in. Is there a way of channelling specifically
into those areas where the skills investment is really
needed?
Lord Hunt of Kings Heath: Perhaps I could bring in
my colleague. I think it is a very good question
because clearly this is the time to be very proactive
in ensuring that people who are employed now or
facing issues know that here is a new sector emerging
and clearly it does call for a certain amount of
leadership.
Ms Hamid: I think in terms of what are the strategic
areas, as the Minister said, this is an issue that faces
the whole of the power sector, but the key issues are,
as we submitted earlier, we need to ensure that there
is an attractive recruitment oVer and that there are
first of all enough people studying physics, chemistry
and electrical engineering at university so that we
have got a pool of graduates from which to recruit to
get into networks. A lot of the maintenance work
and jobs in the network sector are highly skilled so
there is clearly a need for a lot more of a focus on
training these people up and keeping them within the

sector. As you have mentioned, there is obviously an
opportunity at the moment given the downturn to
try and bring in people who have got transferable
skills of which there are many that could be applied
in this industry. The recruitment side of the issue is
something that the Minister said is really for the
companies to be thinking about, but we in
government through our education policies, through
the work that we do with DCFS and, arguably now
with DWP, on looking at where our new job
opportunities are going to be is something that we
can be focusing on.
Lord Hunt of Kings Heath: I wonder if it would be
helpful if I wrote to you with some more details
about our work across government on this.

Q434 Judy Mallaber: Just by way of example, post
9/11 Rolls-Royce, a major large company for me,
obviously had cutbacks in the workforce and our
Aberdeen MPs were suggesting that their skills
would be transferable into the oil industry, but it was
not clear that there were obvious mechanisms, so it
would be helpful if you can give me any indication
of how that might develop in the future where we
have that sort of situation. Just one final thing, what
is the role of the National Skills Academy for Power?
If you could maybe explain that as well that would
be helpful.
Ms Hamid: It is an employer-led organisation so
they are there to get consensus for an industry-wide
programme that deals with these issues that we have
been talking about so, they work on developing
training programmes which are shared between the
companies, identifying the skills and the training
that needs to be done, both within companies as well
as on the recruitment of people into the sector. They
will be launching this October and at the moment the
plan is for them to build on the existing training
centres and facilities that are already available in the
various companies in the sector and to give it a more
co-ordinated focus, so building on the facilities that
are there, getting a clear focus. They have targets for
example for how many people they need to recruit
and upskill within the next ten years. I think that the
key issue is that this is actually business critical for
the industry. If they are not successful in getting the
people they need and the skills they need there are
real questions about whether they can survive. I
think we can see that they are working at
establishing a National Skills Academy for Power to
try and make the most use of all their resources to
actually tackle this problem together.
Lord Hunt of Kings Heath: Plus we have got to
recognise that we have got some highly skilled
people in the energy industry. I think it is noticeable
how exportable those people are and I think we need
to really build on that.

Q435 Chairman: It was very remiss of me at the
beginning of the meeting not to welcome John
Overton and Lorraine Hamid to the meeting but
thank you both for coming and supporting us all. I
feel that it has been a very useful session. I am sorry
we have dropped on you in the first week into a
changed role. You have promised us one or two bits
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17 June 2009 Lord Hunt of Kings Heath, Ms Lorraine Hamid and Mr John Overton

of paper, in particular national policy statements
and an early indication on the timetable on that

would help our work as well if you are able to help
us. Can I thank you very much for coming and thank
Lorraine and John as well.
Lord Hunt of Kings Heath: Thank you very much
indeed.
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Written evidence

Memorandum submitted by ABB

1. About ABB

1.1 ABB is a leader in power and automation technologies that enable utility and industry customers to
improve performance while lowering environmental impact. The ABB Group of companies operates in
around 100 countries and employs about 120,000 people, in the UK ABB employs around 2,600 people.
Technology plays a key role for ABB with our nine research centres, 6,000 scientists and 70 university
collaborations across the world, of which several are in the UK. ABB is one of the largest providers of
transmission grid plant and equipment to connect round 2 and proposed round 3 oVshore wind farms to the
UK and European grid systems.

1.2 ABB is the pioneer of HVDC technology and has the largest installed base globally. This particular
technology will be required for the large-scale connection of oVshore wind in Europe and the other countries
throughout the world. The development costs associated with this technology and the lead times to
manufacture and establish capacity are substantial and early visibility coupled with a good level of
confidence is essential to ensure production capacity and engineering resource is made available in time to
meet the proposed UK and European renewables 2020 targets.

2. Executive Summary

2.1 The Government’s vision should be to facilitate the expansion of a fit for purpose electricity
infrastructure which is designed to deliver suYcient capacity in advance of the renewable connections
requests.

2.2 A more whole-life cost analysis should be carried out to assess the true value of early deployment of
underground transmission links which attract far less public objections and which facilitate the early
connection of renewable energy. It is also important that the current planning reforms are seen through as
expeditiously as possible.

2.3 It is important that the Government continues to work with industry to provide the leadership and
direction for improving the training and certification of our future workforce. This also requires that
industry and university establishments are much more closely aligned.

2.4 A workable and predictable oVshore transmission regime, with minimal regulatory uncertainty, is
essential to ensure that the UK remains an attractive location for the investment necessary to aid the
Government in meeting its renewable energy targets.

2.5 The need for interconnectors with mainland Europe is substantial if the Government is to meet its
renewables targets. Electricity interconnectors using HVDC technology will be particularly eVective at
renewable resource levelling, facilitating energy security and allowing energy trading to occur.

2.6 The existing transmission system can be enhanced and optimised by the use of smart grid technology
which adds a new level of dynamic control to the existing network.

2.7 The development and deployment of smart grid technology to meet the challenge of the 2020 targets
requires a step change in transmission and distribution company research, development and deployment
activity.

3. What Should the Government’s Vision be for Britain’s Electricity Networks, If it is to Meet the
EU 2020 Renewables Target, and Longer-term Security of Energy Supply and Climate Change
Goals?

3.1 The Government vision should be to facilitate the expansion of a fit for purpose electricity
infrastructure which is designed to deliver suYcient capacity in advance of the renewable connections
requests. The transmission and distribution networks should function to support one another rather than
independently. SuYcient flexibility should be allowed for in the regulatory process to ensure risks and
uncertainties associated with generation mixes can be accommodated. It is essential that a highly co-
ordinated approach is adopted with a single design authority responsible for the long term planning of the
transmission and distribution system. A piecemeal approach driven by apparent short-term cost savings will
fail to deliver the network required to meet the UK Government’s 2020 targets.
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4. What are the Technical, Commercial and Regulatory Barriers That Need to be Overcome to
Ensure Sufficient Network Capacity is in Place to Connect a Large Increase in Onshore
Renewables, Particularly Wind Power, as well as New Nuclear Build in the Future? For Example
Issues May Include the Use of Locational Pricing, or the Availability of Skills

4.1 ABB anticipates that a number of the required transmission system upgrades may well be diYcult to
construct in time, due to the very lengthy planning processes and resource-consuming public inquiries. Many
of these objections are brought about by the use of overhead transmission lines. ABB holds the view that a
more whole-life cost analysis should be carried out to assess the true value of early deployment of
underground transmission links which attract far less public objections and which facilitate the early
connection of renewable energy.

4.2 While progress has been made on planning reforms in the UK, it is important that the reforms are
seen through as expeditiously as possible. At present, planning issues add to the considerable uncertainty
in the resource planning processes for project deployment in the UK. For example, delays on overhead line
transmission grid infrastructure projects due to excessively long UK planning inquiries impact negatively
on the confidence of resource allocation to these projects by suppliers and contractors.

4.3 With regard to addressing skills issues, ABB is delighted to be involved with several UK universities,
the Power Academy and the Power Sector Skills Steering Group on skills development. Through this work,
we understand the challenges posed by availability (or otherwise) of skilled engineers. The UK is not alone
in having a shortage of skilled engineers; it is a problem that exists across the world. It is important that the
Government continues to work with industry to provide the leadership and direction for improving the
training and certification of our future workforce. ABB believes that industry and government need to work
together to develop a fit for purpose skills and training strategy. This requires that industry and university
establishments are much more closely aligned so that academic and theoretical learning is tuned to the needs
of industry. It may also require that greater financial support—both public and private—is provided to
engineering undergraduates and post-graduates.

5. What Are the Issues the Government and Regulator Must Address to Establish a Cost-
Effective Offshore Transmission Regime?

5.1 ABB is committed to helping the Government to achieve the UK’s contribution to meeting the EU’s
2020 renewable energy target, which in turn will improve security of supply and reduce dependency on non-
EU imports. The UK is competing in the international marketplace for increasingly scarce resources for the
timely deployment of renewable generation. A workable and predictable regime, with minimal regulatory
uncertainty, is essential to ensure that the UK remains an attractive location for the investment necessary
to aid the Government in meeting its targets.

5.2 The proposed oVshore regulatory regime is viewed by many as being overly complex, time consuming
and lacking in a long-term strategic view. Multi-level tendering in an environment that will lack overall co-
ordination may well lead to a non-optimal oVshore transmission system and hinder the ability of the supply
chain to plan with any degree of confidence.

5.3 A strategic and coordinated approach to oVshore subsea networks which link oVshore renewables
and also interconnect with Europe will deliver a better solution in the long term.

6. What Are the Benefits and Risks Associated with Greater Interconnection With Other
Countries, and the Proposed “Supergrid”?

6.1 If the Government intends to reach the target of 32 per cent of electricity supply from renewables then
the need for interconnectors with mainland Europe is substantial. Wind power is variable but in the main
predictable and oVers a substantial source of carbon free energy. However demands on the electricity system
may well require the use of energy storage, demand management and electricity interconnection to the rest
of Europe. Electricity interconnectors will be particularly eVective at renewable resource levelling. This
levelling will allow supply excess and shortages to be spread around mainland Europe. This type of approach
both facilitates energy security and allows energy trading to occur. HVDC technology is well advanced, and
with a strong 50-year track record any of the risks associated with interconnection with Europe will mainly
come from non-technical factors.

7. What Challenges Will Higher Levels of Embedded and Distributed Generation Create for
Britain’s Electricity Networks?

7.1 The UK transmission system was not fundamentally designed for very high levels of embedded and
particularly distributed generation. However the existing system can be enhanced and optimised by the use
of smart grid technology which adds a new level of dynamic control to the existing network. By the careful
and co-ordinated application of this technology, much higher levels of embedded and distributed generation
will be possible without any impact on the current high levels of reliability that customers enjoy in the UK
from the electricity supply system.
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8. How Can the Regulatory Framework Encourage Network Operators to Innovate, and What
is the Potential of Smart Grid Technologies? Is There Sufficient Investment in R&D and
Innovation for Transmission and Distribution Technologies?

8.1 A smart grid is an infrastructure that puts the emphasis firmly on active rather than passive control.
A good analogy is in the control of traYc on a busy stretch of motorway. During oV-peak periods, cars can
drive freely with no speed restrictions other than the maximum speed limit. But in the rush hour the warning
signs on the overhead gantries are used to impose speed limits on specific lanes. So by restricting the speed
of movement of individual streams, congestion is avoided, optimising the flow of all traYc. More intelligent
control of power flows in the transmission and distributions systems will allow higher utilisation even during
high demand periods. Smart grids will grow through evolution rather than revolution.

8.2 The development and deployment of such smart grid technology to meet the challenge of the 2020
targets requires a step change in transmission and distribution company research, development and
deployment activity.

8.3 ABB currently spends approximately six per cent of its revenue on research and development.
However Ofgem only currently requires utility companies to spend 0.5 per cent of their network revenue on
research, development and innovation deployment. In the light of such a large scale engineering challenge
for UK transmission and distribution companies to address, a target of 0.5 per cent would appear to be
inadequate. Utility companies should be incentivised to initiate and deploy large scale network
demonstrators of new technologies and where such deployments are successful attract adequate rates of
return.

March 2009

Memorandum submitted by Areva

1. What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

1.1 A development vision should include the addition of transmission and distribution capacity. Clearly
this cannot be achieved solely by an increase in the number of lines; options include:

— Upgrades of lines (higher voltage, higher currents)

— Optimized monitoring and control

— Novel technologies (eg DC transmission)

1.2 For this reason it is important to have a vision, which enables the identification of the best option
to meet the challenge of distributing and balancing more renewable power. Transmission and distribution
expansions are not in contradiction with eYciency improvements: any improvement in eYciency or the
influence of embedded generation is extremely unlikely to alleviate the need for added electricity
transmission capacity due to the increasing share of electricity in the consumption mix (the more electric
society).

1.3 A larger share of renewables in the generation mix will require increased electricity network flexibility.
Since system flexibility is not the clear duty of a single actor, a guidance vision is required here as well. The
vision could integrate the following elements:

— Use of dynamic component rating: this represents a more flexible use of existing assets, just
expanding their operation range from a very conservative to a physically justifiable level.

— Power flow control: a way for the system to adapt to a wider range of operational situations (due
to the fluctuations induced by renewables). This can be achieved by using DC transmission and/
or flexible AC transmission systems.

— Investigate architecture changes, especially at sub-transmission level: systems have been laid out
under a set of assumptions which included low levels of decentralised generation. Since these
assumptions no longer hold, system architectures need to be reviewed.

1.4 Conflict situations between regulation and flexible system operation will need to be addressed.

1.5 Added interconnection to continental Europe and Scandinavia is crucial in order to achieve a degree
of “mutualisation” of renewable generation which permits to overcome the diYculties associated with the
stochastic in-feeds by renewable generators.

2. How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

2.1 Bring up to date the historical regulatory constraints concerning:

— Spinning reserve

— Plug-and-Play micro-generation

— Benefits for participating in demand side management
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2.2 Reduce the impact of uncertainty and intermittence on the transmission system security (caused by
renewable energy connection), install system reserve capabilities, such as energy storage.

2.3 Rigid rules must be urgently reviewed relating to the needs of consumers and the advent of new
technology.

2.4 Implement real-time and dynamic electricity pricing to maximise the customer benefits.

3. What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

3.1 On the technical side, a major issue is standardisation and inter-compatibility of equipment as well
as harmonization of practises. In the current R&D landscape, it is blatant that parallel activities too often
result in uncoordinated developments. Standards need to be actively encouraged. International
collaboration and co-ordination in the Transmission & Distribution area is therefore a key requirement.

3.2 Significantly increase the connection capacity at suitable sites to allow connection of new-build
nuclear and/or renewables. One technology solution to achieve this could be the conversion of AC lines to
DC—to facilitate an increase in power transmitted down an existing corridor of up to 300%, using the same
towers and foundations.

3.3 On the regulatory side, solutions to avoid placing the burden of connection to the network (and
ensuring adequate capacity) on individual generators should be investigated. Since a large number of novel
generators will need system developments, the objective is to achieve a regional network expansion planning.

3.4 A commercial challenge might result from the diVerence between the current short and uncertain
planning horizon and the diYculty to mobilise resources and skills needed for the integration of renewables.
A better long term view of the entire sector would certainly help.

4. What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

4.1 Define who owns the responsibility for the oVshore to onshore transmission connection.

4.2 Define an environment where a cost-eVective oVshore network around the coast of the UK (not just
a single point-to-point connection from oVshore to onshore) can be built with clearly defined responsibilities
between the oVshore generation owner, the oVshore network owner/operator and the land based
transmission grid owner/operator.

4.3 R&D support associated with technical development and requirement of establishing an oVshore
transmission system, including oVshore transmission technologies and risk management of security and
reliability of the transmission system connecting with large renewables.

5. What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

5.1 Benefits:

Provide system stability and security, reduce the required spinning/system reserve, and reduce the overall
investment cost for these items.

Part of a solution to “onshore” congestion

5.2 Risks

May experience more network disturbances caused by other countries

Dependence on security of the interconnectors

Need for more coordination of network operations between countries (which may be diYcult to
implement).

5.3 Challenges:

Achieving acceptable cost levels

Technical feasibility of oV-shore terminals, multi-terminal operation

Exposure to “imported” high energy prices

6. What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

Lower observability/controllability

Higher stress on the Distribution network

More dynamic network operation

Architectural challenges: fault-levels, distribution of power flows, etc.
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6.1 Definitions

Embedded generation is the term used for any electricity generating plant that is connected to the regional
electricity distribution networks. These networks are owned and operated by the Distribution Network
Operators (DNOs). The DNOs are the distribution arms of the former Public Electricity Suppliers (PESs)
and came into existence when the distribution and supply licences were separated by the Utility Act (2000).
At present, most power generating plant in the UK is connected to the high-voltage transmission system,
which, in England and Wales, is owned and operated by the National Grid Company.

6.2 UK distribution network capacity

While the distribution networks do have some capacity for adding new embedded generation plant, the
constraints are significant: the usual scenario, as a result, is that the locations where generation can be added
do not coincide with the optimum location for the proposed plant. This is particularly true for renewable
energy technologies, which, in most cases, must be located where the renewable resource exists or is optimal.

During the period to 2010, current government targets for renewable energy and CHP, if achieved or
approached, will result in more than 20-25GW of total capacity being added to the distribution networks.
Given the current configuration of the networks, this level of additional capacity cannot be accommodated
without significant change.

6.3 Observations on Embedded Generation: Fault Contribution

The addition of embedded generation will lead to an increase in fault contribution within the point of
connection of the generation. This reduces the margin in hand of the equipment already operating on the
network busbars, disconnectors and switchgear. In locations where equipment is already operating at or
close to it fault rating and new installation of embedded generation can necessitate or accelerate the need
for plant replacement to ensure switchgear rating remain above the aggregate of fault levels from the
network and embedded generation. With the relatively short planning times from concept to installation of
new embedded generation schemes imposes diYcult network planning decisions for the DNO’s.

The use of fault current limiters between the DNO network and the oncoming embedded generation
provides a fault buVer to ensure that any fault infeed into the network from embedded generation is limited.
This can assist in areas where network fault levels are running close to the switchgear ratings and would
enable embedded generation to be installed without the need or switchgear replacement.

Any current limiters would need to have a response time consistent with the operating time of protection
scheme and that of the circuit breaker.

In the UK the DNO’s are seeing an increase in the dc time constant component of short circuit currents,
this is due in part to the solid mesh network, lower transformer losses and standardised method of
calculation. Normally within the DNO network the ac component of the short circuit current is steady state
sinusoidal however for circuit breakers close to sources of generation the ac component is a decaying to
steady state sinusoidal due the sub transient and transient components of the generator reactance, which
when superimposed upon by the high time constant of the dc component can lead to delayed current zero
duty for the circuit breaker. With more embedded generation it is possible that this will lead to a higher
population of circuit breakers close to these new generation sources with delayed current zero duty.

6.4 Observations on Embedded Generation: Plant Availability

For correct operation the switchgear availability and availability of the embedded generation plant
should be coordinated. To maximise the maintenance regime of network switchgear plant and embedded
generation plant will need to be reviewed to ensure that they are being maintained in accordance with the
manufacturers’ instructions. For example number of switchgear operations when connected to embedded
generation might increase dependant upon the time cycle the embedded generation is connected to the
network. A change from traditional time based maintenance to condition based maintenance could be
considered as a means of minimising the number of outages required due to carrying out intrusive time based
maintenance work. Condition monitoring procedures provides the users with indications when maintenance
is required based on the condition of key switchgear components. This is especially of benefit for un-manned
substations.

6.4 Back up Connections

Dependant upon the location of the embedded generation its importance to the support of the network
decisions needs to be taken. Duplicate connections onto existing network may be required. This could have
an impact on the decision of the connection layout and suitability of existing switchgear.

6.5 Synchronisation of Embedded Generation onto the Network

Switching generation onto a network will involve synchronising procedures. If this is carried out via the
network circuit breakers, they will need to be verified by the manufacturers whether the switchgear is suitable
and rated for out of phase duty. This could present a problem where old switchgear is to be used for the
connection, leading to a decision to replace with new switchgear.
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6.6 Spares and Manufacturing Support

Increased amount of embedded generation onto the network would need some careful consideration into
spares and emergency work procedures in order to minimise the unavailability of embedded generation in
the event of switchgear failure.

With the diVerent numbers of generation companies owning and operating the embedded generation sites
throughout the UK, it might be conceivable for these companies and the DNO’s to share a common spares
holding comprising both consumable and strategic spares. This could be some form of a “spares club”.
Manufacturers could be part or even run this shared club, their input being supplying the spares, providing
technical support as well as site activity support.

6.7 Summary

The key to an optimised high level of embedded generation into the network is for the end users, network
owners and equipment manufacturers to pool their expertise and review all aspects of embedded generation
in terms of the operation, network and switchgear equipment.

7. What are the estimated costs of upgrading our electricity networks, and how will these be met?

No comments available

8. How can the regulatory framework ensure adequate network investment in light of the current credit
crunch and recession?

8.1 Change of policy to enable the unbundling of network ownerships to allow new players to own and/
or operate new electricity network infrastructures.

8.2 Mitigate risks by providing tax benefits to the new players, for first few years of the investment.

8.3 Match duration of legislation to duration of return of capital for asset investment.

8.4 Technology specific incentives based on technological maturity.

8.5 Increase transparency to enable informed investments

9. How can the regulatory framework encourage network operators to innovate, and what is the potential
of smart grid technologies?

9.1 Reduce penalties and/or increase incentives to encourage new/novel technologies to be embraced and
implemented.

9.2 From incentives to “obligation” to devote money to R&D

9.3 SmartGrid technologies enable:

— EYciently operated (and reliable) networks

— DiVerentiated Power Quality at connection point

— Faster response to network disturbances

— Self diagnostic, self healing & self re-dispatch capabilities, therefore reduced interruptions and
minutes lost

— Integration of (potentially) millions of small scale generators

— Bulk power and small scale sustainability to coexist

— Demand and supply balance solutions

— Customers to be part of the electrical power supply system:

— Both producer and consumer of electricity % “prosumer”

— Real-time price information (smart meters)

— Automated and embedded systems (DR/DSM)

— Adequate investment and reward incentives

— Mature markets and regulation

10. Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

10.1 The magnitude of R&D investments into T&D, especially from public funds should be reviewed:

— In comparison to generation technologies, R&D investments into the “upstream network” have
been lagging.
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— Size and duration of individual projects need careful attention. Innovation in T&D is
comparatively slow and complex. Use of R&D money can be improved by allocating R&D money
to larger projects. This requires:

— The encouragement of alliances and larger consortia (with special attention to the inclusion of
industrial partners)

— Special encouragement of long term and durable R&D eVorts, more emphasis on long term
exploitation of results

— Dissemination of R&D results should also be included as an integral part of the overall
investments. This increases the leverage with respect to the money invested.

10.2 Beyond investments into R&D, a regulatory framework for R&D is required. This includes three
aspects:

— DNOs and TSOs should be allowed, and rewarded, to use revenues for R&D. The reward seems
at the moment too low, such that DSOs appear not to use the full extent of the IFI scheme. In this
situation, the regulator could take these funds and redistribute them to those who are able to use
them, including relevant industrial companies.

— Innovation also impacts upon regulation. Experience has demonstrated that some R&D project
ideas have never been proposed because they were in contradiction with current regulation. To
permit the investigation of innovative schemes, solutions and technologies, the possibility to grant
exceptions to the regulatory framework should be included in the R&D support schemes.

— A closely related issue is “loss of revenue” incurred in demonstration based innovation and
research projects. These appear to be a barrier in some cases. Allowing Generators, TSOs and
DNOs to compensate their losses to a larger extent would increase the R&D activity.

10.3 Technical consortia involving all parties, end users, network operators and manufacturers should be
formed to explore and share the respective technologies of each. In this way new innovative technologies
can evolve towards optimising the technical solutions of embedded generation schemes.

10.4 The benefit of this would be for each party to be familiar with the whole picture rather than with
their own scope of responsibility, this should aid the generation of innovative ideas and in doing so speed
up the R&D solution to market time.

11. What can the UK learn from the experience of other countries’ management of their electricity networks?

11.1 Early adopters of electronic meters: Italy

11.2 High proportions of renewables: Denmark, Germany, Portugal

11.3 EDF (France) is committed to enhance its eYciency and responsiveness under the cases of major
disturbances, and to improve the overall performance of the network. Several plans have been then
implemented:

— Climatic area plan so as to reduce the sensitivity of the grid to the climatic risks (ice, storm, flood,
heat wave)

— Fast mobilizing plan for emergency

— Daily load shedding exercises

— Restoration of the power supply of critical sites in 12 hours

— Restoration of the supply in less than five days to 90% of the consumers under the exceptional
circumstances of a major climatic disaster (ref. wind storm of 1999)

March 2009

Memorandum submitted by the Association of Electricity Producers

Executive Summary

— Electricity networks exist to enable electricity generators to transport their product to consumers.
They must therefore be fit for purpose and able to accommodate evolving patterns of generation
and demand.

— Gaining access to the network is vital for electricity producers—without it, they cannot deliver
their product.

— Investment in new and upgraded network infrastructure is required on pressing timescales to
accommodate planned new generating capacity. Without this being signalled, generators will not
have the confidence to make long-term investments themselves.

— Network owners should be encouraged to undertake early strategic investment in network
infrastructure ahead of full user commitment by generators, provided that this system is linked to
appropriate risk and reward arrangements.
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— The planning system can act as a significant barrier to the speedy development of new network
infrastructure. Planning regimes must recognise the need for new power stations and network
infrastructure and ensure that decisions are taken in a timely, eYcient and predictable manner.

— It is essential that there exists a commercial framework for accessing the network which encourages
investment in the range of generating technologies required to meet energy policy goals.
Generators require rights of access that are clearly defined and predictable over the lifetime of a
project.

— A variety of access products and exchange and trading services should be available to generators
to optimise the use of available access. However, these arrangements must not negatively impact
on other users of the network.

— We are seriously concerned about proposals to confiscate evergreen transmission access rights from
existing generators.

— All forms of electricity generation technology should compete on a level playing field and network
connection, access and charging arrangements should be non-discriminatory, cost-reflective and
transparent. We do not support proposals that renewable generation should have priority access
to electricity networks.

— Increased penetration of distributed generation will require flows through the distribution
networks to be managed more actively, which may require a change in approach by distribution
network operators.

— Greater levels of interconnection with other countries are likely to be beneficial in ensuring security
of supply.

Association of Electricity Producers

1. The Association of Electricity Producers (AEP) represents large, medium and small companies
accounting for more than 95% of the UK electricity generating capacity, together with a number of
businesses that provide equipment and services to the generating industry. Between them, our members
embrace all of the generating technologies used commercially in the UK, from coal, gas and nuclear power,
to a wide range of renewable energies. These companies will also provide a substantial part of the investment
in new generation capacity necessary to ensure security of electricity supply and help fulfil the UK’s carbon
reduction and renewable energy ambitions.

Electricity Networks Must be Fit for Purpose

2. We welcome the opportunity to submit evidence to the Energy and Climate Change Committee on the
future of Britain’s electricity networks. Electricity networks exist to enable electricity generators to transport
their product to consumers. It is therefore vital that these networks are fit for purpose and able to
accommodate evolving patterns of generation and demand.

3. Electricity generation companies are preparing to invest over £100 billion in new generating capacity
by 2020 to ensure security of supply and to meet the UK’s renewable energy targets. Existing power stations
that are scheduled to close as they reach the end of their operational life or to comply with environmental
legislation need to be replaced. Furthermore, the UK’s ambitious target for 15% of energy to come from
renewable sources could require renewables to account for some 35% of electricity supply by 2020,
depending on the take-up of renewable energy in other sectors. Beyond this, further investment in nuclear
and renewable energy as well as new technologies, such as carbon capture and storage, can be expected to
2050 in order to decarbonise the UK’s electricity supply.

4. Gaining access to the network is vital for electricity producers—without it, they cannot deliver their
product. In order for companies to have the confidence to make substantial long-term investments in new,
low carbon generation capacity, they need to be assured that they can secure network access in a timely
fashion and over the lifetime of a project. Existing generators also took investment decisions on this basis.

5. It is therefore essential that there exists a commercial framework for accessing the network which
encourages investment in the range of technologies required to meet energy policy goals. Primary access to
electricity networks should operate in a transparent, non-discriminatory manner and be cost-based for all
connections regardless of generation technology, voltage, location or network asset ownership.

6. However, it is clear that ultimately there is currently insuYcient physical capacity in the transmission
network to accommodate planned new generating capacity, in particular a large expansion of renewables.
Investment in new and upgraded network infrastructure is therefore required. Indeed, without such
investment in the network being signalled, generators will not have the confidence to make long-term
investments themselves, no matter how attractive the commercial access arrangements are perceived to be.
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Future Transmission Network Requirements

7. The transformation in the UK’s electricity supply over the coming decades will have significant
impacts on Britain’s electricity networks. From 2020 onwards, renewable generation could account for at
least a third of the UK’s electricity supply. Renewable energy projects, such as wind farms, need to be sited
where they can best exploit naturally occurring energy sources. This will often mean that they are built in
areas of Britain (including oVshore) where there is currently insuYcient or no existing network capacity to
accommodate them. This can already be seen in Scotland where there is a substantial queue of wind farms
waiting to connect to the transmission network. Some of these projects have been oVered connection dates
of a decade from now—well outside the timeframe which most project developers could accept.

8. It is likely that a new generation of nuclear power stations will also need to be connected to the
transmission network from 2017 onwards, largely on the sites of former nuclear power stations. Although
these will be built in defined locations where there is already existing network infrastructure, they may be
of greater capacity than the power stations which they are replacing and some local grid reinforcements may
be required.

9. Output from renewable generation is often variable and widespread penetration of renewables,
especially if coupled with an increase in relatively inflexible nuclear generation, will make balancing the
electricity system more challenging. New more eYcient thermal plant will be required to play the crucial role
of providing reliable generation capacity to compensate for variations attributable to increasing proportions
of renewable output, in addition to the wider benefits such plant brings in terms of security of supply, fuel
diversity and lower carbon emissions. This could mean that total generation capacity will grow significantly
from today’s level by 2020. A larger and more actively managed transmission network will clearly be
required to accommodate this increase in capacity. Increased levels of interconnection could assist in coping
with variable output, as could investment in and deployment of electricity storage technologies and demand
side management.

10. These changes in the generation mix will result in altered power flows across the transmission
network. Much of the new generation capacity will be located away from centres of demand and in areas
where there has previously been little generating capacity and this, coupled with the closure of existing
generating assets, will change the volume of electricity flowing through diVerent parts of the grid. A number
of strategic reinforcements will therefore be required to ensure that the transmission network is able
eVectively to transport electricity from power stations to consumers. There are, for example, currently
significant constraints over the Scotland-England border.

11. Transmission system owners and operators are well placed to know, in the context of long-term energy
policy and through consultation with electricity producers, what future investment will be required in the
network. The Association supports ongoing work to identify the future network upgrades and additions
necessary to accommodate the changing generation mix. We welcome the recent report by the Electricity
Networks Strategy Group.1 It is essential that all necessary network improvements are taken forward in
a timely fashion given the pressing timescales associated with the UK’s carbon reduction and renewable
energy targets. This means that Ofgem must authorise investments quickly and, given the lead time for such
infrastructure projects, advance work (for example, strategic network design, consenting, and development
of cost recovery mechanisms) must start now in order to ensure that the correct infrastructure is in place
when it is needed.

Regulatory Framework for Strategic Investment in the Transmission System

12. The Association considers that network owners and operators should be adequately incentivised
through their licence requirements and security standards to deliver the most appropriate network to enable
generators and suppliers to trade their energy. Additional financial incentives should only be required where
a clear business case has been identified.

13. We support the concept that network owners should be encouraged to undertake early strategic
investment in network infrastructure ahead of full user commitment by generators, provided that this system
is linked to appropriate risk and reward arrangements. It is likely that such strategic investments would
result in an increase in Transmission Network Use of System (TNUoS) charges. However, for some
generators this would be preferable to the uncertainty caused by increases in Balancing Service Use of
System charges that would otherwise be incurred to solve system constraints.

14. If such an approach were to be adopted, this should be accompanied by requirements on network
owners and operators to publish suYcient network information to assist potential developers of generation
assets in understanding key network investments so that they can monitor progress towards provision of
additional network infrastructure and take more informed decisions on where to locate their generation
projects.

1 Electricity Networks Strategy Group, Our Electricity Transmission Network: A Vision for 2020, March 2009.
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Importance of the Planning Regime in Facilitating Network Improvements

15. The planning system can act as a significant barrier to the speedy development of new network
infrastructure. For example, consent for the North Yorkshire power line took over six years, while the
application for the Beauly-Denny upgrade in Scotland was submitted in 2005 and has yet to be determined.
It is essential that the planning regime recognises the need for new network infrastructure and ensures that
decisions are taken in a timely, eYcient and predictable manner.

16. The Association welcomes the current suite of work on planning reform across Britain, which is
intended to address some of these problems. However, there is still a disjointed approach between diVerent
regimes—varying timescales, considerations and processes apply to planning for onshore and oVshore
energy infrastructure depending on whether the decision is taken centrally or locally, in Scotland, England
or Wales. The provisions of the Planning Act 2008, for example, do not apply in Scotland. It is important
that there is a consistency of approach and well-considered interaction between systems and that the
planning regime encourages the most sensible deployment of energy infrastructure to meet the UK’s security
of supply and carbon reduction needs.

17. We are concerned by the lack of cross-party political consensus on the principles of planning reform,
in particular the establishment of the Infrastructure Planning Commission. If the new Planning Act system
were to be abolished, the result would be further uncertainty and delay for developers.

18. Planning regimes must also ensure that there is a joined up approach to consenting network
infrastructure and power station developments, recognising the need for new generating capacity of all
types. While power stations and networks are planned and built on diVerent timescales, they are clearly
dependent on each other. A situation must be avoided in which new power stations are consented without
the necessary network connections and improvements gaining planning permission on the same timescale
and vice versa.

Commercial Arrangements to Make Best Use of Available Capacity

19. The Association considers that a variety of access products and exchange and trading services should
be available to generators to optimise the use of available access to the transmission system. However, these
arrangements must not negatively impact upon other users of the network or risk compromising their access
standards. Generators must continue to have rights of access that are clearly defined, ensuring delivery of
a predictable volume and duration that does not compromise the commercial viability of a project.

20. The Association has been actively involved in the work of the Transmission Access Review (TAR),
which has been reviewing the transmission access and charging arrangements to ensure that they will
facilitate the connection of large amounts of renewable generation by 2020. The Association considers that
there is merit in some of the short-term measures for access to the transmission network which have been
proposed, such as capacity sharing, short-term release of entry capacity, and a commercial mechanism for
overrunning access rights. The industry awaits the Ofgem Impact Assessments for the full suite of
transmission access proposals.

21. We are seriously concerned, however, about some of the longer term proposals for network access
which are currently under consideration. In particular, the proposals for finite access rights and long-term
capacity auctions would require the relinquishing of existing access rights by generators.

22. Existing generators believe that they have secured evergreen transmission access rights, which are
enshrined in the Bilateral Agreements between National Grid and individual power stations. Generators
invest significant sums well in advance of connection in order to secure the necessary level of connection and
system reinforcement, after which they pay years of TNUoS charges. This level of financial commitment is
evidence that the rights secured are ongoing until such time as the generator decides that transmission access
is no longer required. Investments in power stations have taken place on the basis that these plants have
secured transmission rights to give them access to the market to sell their power. We therefore do not consider
that National Grid has any ability to remove access rights without legislation and without providing
significant compensation. These fundamental issues have not been adequately addressed by Ofgem in
discussions to date.

23. We also have concerns about the potential introduction of any form of auctioning process. The
Association considers that capacity auctions are not an appropriate means of allocating network capacity on
a long-term basis. This approach does not deliver improved long-term investment signals, inappropriately
introduces under- and over-recovery into a regulated income stream, and carries with it an onerous and
unnecessary administrative burden. In the gas regime, long-term auctions to allocate gas entry capacity have
proved ineYcient and have failed to provide the fundamental benefits that were originally envisaged. The
introduction of electricity capacity auctions would increase the uncertainty faced by electricity producers
in Britain and would therefore make the UK a less attractive place for them to invest compared to other
countries.
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All Generating Technologies must be Treated Equally

24. The security of supply and carbon reduction challenges facing the UK require a range of electricity
generation technologies to be used. All forms of generation technology should therefore compete on a level
playing field and network connection, access and charging arrangements should be non-discriminatory,
cost-reflective and transparent. We therefore do not support proposals that renewable generation should
have priority access to electricity networks. Priority access rules which apply irrespective of cost are clearly
not conducive to the cost-eVective and eYcient operation of networks and “special deals” for any forms of
generation are inequitable and distort the market. Support levels for renewable generation should take full
account of the costs which renewables will incur.

Offshore Transmission Networks

25. The Association considers that wherever possible there should be competition in the provision of
connections, with connecting parties having the option to organise the provision of connection assets. We
recognise the benefits in terms of cost and innovation that a competitive approach should bring to designing,
building, financing and maintaining oVshore transmission networks. However, we wish to see further clarity
on the extent to which new European Union rules on the separation of ownership of generation and
transmission assets will restrict the number of parties that are able to act as OVshore Transmission Owners
(OFTOs). Reduced ability to act as an OFTO could potentially undermine the benefits which the new
oVshore transmission regime seeks to deliver.

26. There also remain questions about the extent to which the proposed oVshore transmission regime will
encourage a holistic and strategic approach to the development of oVshore connections for up to 33 GW of
oVshore wind in UK waters. We note proposals for an oVshore supergrid, but consider that further
investigation of the costs and benefits as well as the practicalities of these proposals is needed. The costs of
an oVshore supergrid could be very high and it is not clear how these would be met. Furthermore, there
would be significant cross-border technical and regulatory challenges to overcome.

Impacts of Higher Levels of Distributed Generation

27. Many renewable energy projects connect to the distribution networks rather than the transmission
network and an expansion in levels of distributed generation can be expected, especially as householders,
businesses and communities are encouraged to install renewable generating technologies. The resulting
increased flows through the distribution networks will have to be managed more actively, which may require
a change in approach by distribution network operators. The Association first called for active management
of distribution grids as long ago as 1998. Increased penetration of distributed generation will alter the
interactions between the transmission and distribution networks. Distributed generation that seeks to use
the transmission network should do so, as far as possible, under the same commercial and physical
conditions and with the same commercial rights and responsibilities as transmission-connected generation.

Benefits of Increased Interconnection

28. Given the diYculties that could be incurred in balancing the system as a result of a widespread
penetration of renewables, greater levels of interconnection with other countries are likely to be beneficial
in ensuring security of supply. Britain is well insulated from the risks of increased interconnection as the UK
is an island system and its interconnectors will be DC links, which are readily controllable. It is important
that European regulators and EU governments work closely together to facilitate interconnection, but new
interconnection should be justified primarily through cost-benefit analysis undertaken by Transmission
System Operators (TSOs) or other developers.

29. As DC interconnectors involve substantial investments and high levels of risk, it is important that the
option of building merchant lines is maintained as an alternative to financing them on a regulated basis.
Merchant approaches can enhance competition and security of supply by promoting investments which
would not otherwise be made or bringing forward new infrastructure earlier than through the regulated
route. TSOs, generators and other market players should all be allowed to build and own merchant
interconnectors, which should not be subject to unnecessary regulation.

April 2009

Memorandum submitted by ARUP

1. Overview

1.1 Introduction

1. Arup welcomes the opportunity to respond to the call for written evidence by the House of Commons
Select Committee for Energy and Climate Change.2 In preparing our response we have consulted UK staV
within Arup’s various energy teams including transmission and distribution, generation (fossil, renewable,
nuclear and distributed), oil and gas, buildings and strategy. One of Arup’s key strengths is this breadth of
scope, including regulatory, transactions and policy experience, both in the UK and internationally.

2 http://www.parliament.uk/parliamentary committees/ecc/ecc pn4 06 02 09.cfm
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2. Arup is a global firm of designers, engineers, planners and business consultants with nearly 10,000 staV
in 37 countries, providing a diverse range of professional services to clients around the world. Arup has four
main market areas—Energy, Resources and Industry; Property; Social Infrastructure and Transport.
Further details are available via our website www.arup.com.

3. Arup recognise that electricity networks are key to the essential reduction in green house gas emissions
from the UK, not only in electricity generation, but as a facilitator for reduction elsewhere, particularly in
transport (e.g. via electric vehicles,3 rail electrification and heat pumps for buildings).

1.2 Executive Summary

4. Significant network changes are required to meet future renewables targets and achieve climate change
goals. System stability, potential large instantaneous losses of generation (with consequent frequency
excursions) and reliance on ageing assets are major challenges. To economically overcome these, innovation
will be required, including more intelligent networks and consumer characteristics. Arup foresee a greater
role for demand side management in system balancing and reserve provision.

5. Many studies are predicting increased volatility in market prices and security. This may prompt a
radical shift in the relationship between consumers and electricity production/transmission. Instead of the
current arrangement, where the generated supply has to match the load, load may need to be controlled to
match the electricity production (or network capacity) for significant periods in any day. However, before
this could emerge, research into consumer attitudes and understanding of their electricity supply would be
required.

6. A key concern is the availability of appropriate skills within the industry to deliver such changes and
innovations. In addition, changing networks will alter overall resilience and security.

2. Arup Response to Call for Evidence

2.1 What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

7. The significant changes required to meet future renewables targets and achieve climate change goals
require significant changes and additions to the electricity networks. Acceptable security of supply
performance and aVordability need also to be delivered. The networks must also be capable of facilitating
energy substitutions, especially in the transport sector, from oil based energy to lower carbon electricity.

8. Arup welcomes the report of the ENSG.4 Many studies (EMO,5 All Island Grid Study6) indicate
that increasing proportions of variable renewables within the generation mix are likely to increase volatility
in market prices and security. In order to manage these, there is a requirement to embrace new technologies
such as demand side management (DSM), dynamic system ratings and active system management, in order
to deliver best value to consumers. This will also require greater interconnection within Europe plus
consideration of revised transmission planning standards.

2.2 How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

9. A key advantage of the UK’s competitive markets is the ability to respond flexibly to volatile global
drivers. Such flexibility also requires flexible networks that are capable of transporting electricity at times
and between locations that can not be accurately predicted. Arup welcomes the recognition of this
uncertainty by the regulator Ofgem and the future scenario work it has undertaken.7

10. However unlike in state owned times, the assumption that consents and/or construction timescales
for network reinforcement would be quicker than consents for the generation development, is no longer
valid. Arup welcomes the indication from Ofgem that funding for early transmission scheme development
and consenting will be forthcoming.8 Early consenting will significantly reduce the perceived risk of
delayed grid connection for new low carbon generation developments. However, this will need to be
carefully communicated to the public, as there is a risk of planning blight with schemes being proposed and
consented, but perhaps not implemented.

3 Arup report available on www.berr.gov.uk/files/file48653.pdf
4 www.ensg.gov.uk/assets/1696-01-ensg vision2020.pdf
5 http://www.berr.gov.uk/energy/energymarketsoutlook/page41839.html
6 http://www.dcenr.gov.ie/Energy/North-South!Co-operation!in!the!Energy!Sector/

All!Island!Electricity!Grid!Study.htm
7 www.ofgem.gov.uk/Networks/Trans/ElecTransPolicy/lens/Pages/lens.aspx
8 www.ofgem.gov.uk/Networks/Trans/ElecTransPolicy/tar/Documents1/081219 TOincentives consultation FINAL.pdf
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2.3 What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

11. The potential technical barriers to large increases in renewables and new nuclear units include system
stability, potential large instantaneous losses of generation (with consequent frequency excursions) and
reliance on ageing assets. To economically overcome these, innovation will be required, including more
intelligent networks and consumer characteristics (eg smartgrids with self healing properties). Demand side
management should be incentivised to play a greater role in system balancing and reserve provision.

12. In future, if we are to rely on wind and other similar resources to the extent implied by European
targets, then the UK and Europe may need a radical shift in the relationship between consumers and
electricity production/transmission. Instead of the current arrangement, where the generated supply has to
match the load, load may need to be controlled to match the electricity production (or network capacity) for
significant periods in any day. If so, this will mean that the “new” grid will be diVerent in nature and design.

13. From a commercial/economic perspective, it is sensible to maintain and increase cost reflective
pricing. Locational pricing should therefore be strengthened and consumers should be given the opportunity
to participate to a greater degree in the market, via dynamic pricing (using smart meter capabilities) and
more eVective tariV oVerings (especially to improve the current ultimate solution of rota cuts to manage
energy shortages, when it would be technically feasible to discriminate between core/essential uses and
discriminatory uses, so that in time of shortage only the latter is curtailed).

14. As greater intelligence is built into generation, networks and consumer equipment, the skills of staV
within the industry and supporting organisations (eg consumer equipment installation and repair) will need
to be enhanced. Crucially the industry will require staV who appreciate the full ramifications of the many
changes that will be implemented. The current market tends to foster “silos” that pose barriers to key staV
understanding the full picture. To overcome this, concerted eVort may be required to develop broad skills.

15. To acerbate this, the age profile of the existing skills base in the electricity industry exhibits a high
proportion in the 50! band.9 Therefore in addition to considerable recruitment of “raw” talent, there will
need to be considerable skill development of existing industry staV.

2.4 What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

16. Whilst the concept of a competitive oVshore transmission owner regime oVered potential benefits for
consumers, we are concerned that the risk allocation and complexity in the scheme as currently formulated
may undermine or eradicate these benefits.

17. OVshore transmission is a relatively new business area where there is very limited experience of costs
and risks, a limited equipment supply chain and uncertain maintenance and operator safety considerations.
Companies may underestimate such factors and risk insolvency or overestimate, risking prolonged higher
costs to consumers than are warranted.

18. Some of these issues are raised in responses to Ofgem consultations.10

2.5 What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

19. The principal advantages of greater interconnection are the opportunities for diversity and mutual
support. However, for these benefits to be maximised requires free trade of electricity between countries and
implicitly similar market structures/products that are exchangeable (spot vs long term etc).

20. The risks associated with interconnection are twofold. Firstly the risks of faults on the
interconnectors, which can be minimised by appropriate design and operation and secondly the added
system operation complexity and reliance on third parties, which requires better operator understanding and
sharing of information.

2.6 What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

21. One challenge will be increased unpredictability of net load to be supported by the networks. In
addition there may be uncertain behaviours of embedded generation during system diYculties. This was
evident in the response of embedded generation to the European system split incident of November 2006,
which made re-synchronisation more diYcult.

22. One of the potential benefits of embedded generation is the potential of standalone operation and
resultant increased user resilience to wider system disturbances, however, safety concerns and resultant
operational rules prevent these benefits being fully realised. In combination with active demand
management these benefits may be realisable in future.

9 http://www.euskills.co.uk/electricity/index.php?pageID%25
10 Eg www.ofgem.gov.uk/Pages/MoreInformation.aspx?docid%81&refer%Networks/oVtrans/pdc/cdr/cons2008
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23. Ostensibly moving towards local distributed generation should reduce the need to transmit power and
associated I2R losses. However, in the UK transmission losses are less than 2%, with more x7% in the local
distribution networks, so distributed generation will be more eVective (from a losses perspective) if sited
close to matching load. Micro CHP units for central heating tend to be programmed to match heat load
requirements, rather than electrical requirements. Maximum generation may therefore be a variance with
grid system needs. Dynamic pricing may incentivise operation more tailored to grid needs, increasing the
economic case for greater thermal storage (eg larger domestic hot water tank).

2.7 What are the estimated costs of upgrading our electricity networks, and how will these be met?

24. The recent ENSG study indication that significant (£4.7 billion) additional investment will be
required to connect future renewables and new nuclear generation. However, there are already significant
costs just to maintain the status quo, mainly associated with the replacement of ageing or obsolete network
assets (ref recent distribution and transmission price control reviews), plus significant investment is required
for new international HVDC interconnections. These costs will be met by the consumer over time, but will
require financing by shareholders and debt in the short to medium term. Such investment will therefore have
to compete with other global investment opportunities and be subject to the vagaries of global markets for
finance and equipment.

25. To provide best value for consumers, innovation will be required. In particular as overhead line
ratings are a function of the cooling provided by wind, it will be appropriate to consider dynamic circuit
ratings, especially where conservative circuit ratings may result in unnecessary constraint costs.

26. Upgrading of networks may also require outages of existing infrastructure. During such outages, risks
and costs may temporarily rise and there needs to be eVective incentives to minimise both capital expenditure
and short term system operation costs. The current separate regulation of system operation (by Ofgem
Markets) and network investment (by Ofgem Networks) will require better co-ordination to avoid historic
problems.11

2.8 How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

27. The regulatory price controls will need to ensure an adequate rate of return (via weighted average cost
of capital, WACC). The current credit crunch has increased rates for major capital investment. One way in
which the cost of capital can be minimised is by reducing risk premiums associated with perceived regulatory
risks. Ofgem’s current RPI-xw20 review of and their work on longer term electricity network scenarios
(LENS) should help in this regard.

2.9 How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

28. The innovation funding incentives12 (IFI) introduced by Ofgem at DPCR4 and since extended in
some form to electricity transmission (and gas) were excellent stimuli. But innovation brings risk which
requires commensurate technical competence and operational understanding in both the network
companies AND the regulator who is judging their performance. This reinforces the need for appropriate
skills to be developed and maintained.

2.10 Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

29. There has been a marked improvement in R&D and innovation in recent years. Such improvements
will need to be continued to cope with the new challenges facing the industry. Smartgrids and related
technology oVer new opportunities for consumers. For these to be fully realised, further research into
consumer attitudes and understanding, plus the development of user friendly interfaces will be required.

2.11 What can the UK learn from the experience of other countries’ management of their electricity networks?

30. The work of the all island grid study13 for Ireland and Northern Ireland is to be commended. In
addition there are considerable learning points to be gained from international experience. The UK has of
late been less active in international fora, such as CIGRE and CIRED. Greater engagement should be
encouraged, both to capture new ideas and practices from overseas and to share the benefit of UK experience
to other countries following a low carbon path.

31. As the UK becomes more connected to Ireland and mainland Europe, staV in the GB networks will
require greater understanding of the operating systems and networks in those countries.

11 www.ofgem.gov.uk/Markets/WhlMkts/EVSystemOps/SystOpIncent/Documents1/20090217Managing%20constraints.pdf
12 http://www.ofgem.gov.uk/Networks/Techn/NetwrkSupp/Innovat/Pages/Innvtion.aspx
13 http://www.dcenr.gov.ie/Energy/North-South!Co-operation!in!the!Energy!Sector/

All!Island!Electricity!Grid!Study.htm
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32. Regulation needs to balance the needs of government, consumers and equity investors. We note that
imbalances have recently acted against network unbundling within a western European state, dissuading
potential investors from pursuing this acquisition opportunity. No regulator is perfect, but the UK benefits
from transparency and an obligation to allow suYcient funding for network licensees to operate eYcient,
economic and coordinated networks, helps ensure that businesses remain robust and viable.

2.12 Other issues

33. In addition to our responses to the specific questions listed in the call for evidence, we would like to
mention the following:

Security/resilience

34. Electricity is likely to become an even more significant enabler of modern life in future. Therefore
resilience to external events needs to be appropriately increased. There has already been considerable
progress on increasing resilience to adverse weather—eg winds and flooding. Certain key infrastructure is
also protected from malicious attack in accordance with critical national infrastructure designations.
Equipment spares holdings and contingency plans have been reviewed in recent years (by E3—joint
government, regulator and industry emergency planning) and will need to be continually developed.

35. However, competitive markets rightly require considerable information transparency, but it should
be recognised that this can also reveal potential weaknesses to those with malicious intent. In addition,
considerable extra information is available to staV and contractors working in the industry. Some of these
require a degree of security clearance, but not all and there is the added dimension of work, such as software
development, which may be contracted overseas.

36. In the future, with more generation from renewables, the scene will become more diverse, both in
geography and in generating technology. A geographically diverse grid may be more resilient in terms of
networking round a damaged section, but this will only be true if the grid network is engineered with
“redundant” capacity. This is not always warranted on engineering reliability grounds (ref OVshore
Transmission Security Standards), however, it might be more vunerable to “non-engineering” interruptions.

37. It also seems that more reliance on renewables will create demand for a mix of standby “traditional”
generation and energy storage. If so, the links to the storage sites might become unusually significant to the
security of supply and provide new targets.

38. We would also raise the question of whether the changing scene in generation and distribution is also
changing the vulnerability of the system, and whether the fragmentation of multiple organisations could
lead to gaps in the industry’s security strategy.

39. If events occur that require unplanned responses, the industry requires innovative people with a deep
understanding of the system to find temporary solutions, plus rapid regulatory and government support to
allow solutions that might otherwise be precluded. Some of the measures adopted to overcome the 1998
Auckland blackout are illustrative, such as innovative temporary transmission lines routed through a
disused railway tunnel.

40. The government may also have to balance compliance with some legislative requirements with
minimising interruptions of supply. For example, in an emergency, would generation that is unable to
operate FGD equipment be allowed to continue generating. We note that Defra has already clarified that
plants operating under National Grid’s instruction during an emergency will not count as opted out
LCPD hours.

Climate Change

41. We note and welcome the reports prepared by the Met OYce specifically for the industry that highlight
potential impacts of climate change on networks, such as seasonal shifts in demand and soil moisture
changes aVecting underground cable ratings. Further work is to be encouraged, as the assumptions that
underly many of the design standards and guidance used in networks are called into question by climate
changes.

March 2009

Memorandum submitted by the British Wind Energy Association (BWEA)

BWEA, the trade association for the UK’s wind, wave and tidal stream industries, welcomes this
opportunity to comment on the future of the UK’s electricity networks. BWEA’s 460 members will be in the
forefront of delivering the renewable power necessary if the UK is to meet its commitments under the new
Renewable Energy Directive, and also the carbon dioxide emission targets as set out in the recent Carbon
Budget.
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The electricity system of the 21st century will be considerably diVerent from that of the 20th century.
Previously, system controllers dispatched generators to meet demands that were regarded as generally
uncontrollable. In the future, we will have a mix of dispatchable and undispatchable plant, which must be
managed to meet demands which will be partially controllable. This new management paradigm must be
supported by a grid infrastructure which is extended to areas of high renewable resource that the current
network does not reach. These will be the challenges for network owners and managers in the coming
decades.

A vision for the networks

The vision for the long-term future of the UK’s power networks depends on the vision for the long-term
generation mix. The outlook for 2020 is becoming clearer, but given the long lifetimes of transmission assets,
there will need to be clarity about the vision to 2030 and beyond. This is to allow for the necessary strategic
planning of the grid itself, and so that the various supply chains for the generation plant and the grid
equipment can invest with reasonable certainty of return. The investments required for manufacture and
installation of oVshore wind turbines will be easier to justify for a market that extends for 20 years; similarly
for cable manufacture. If the UK gets this vision and its implementation right, then we can capture a
significant portion of the value for UK plc, including opportunities to export products and services to
Europe and the rest of the world, as the globe moves to a low-carbon economy.

BWEA strongly welcomes the publication of the Electricity Networks Strategy Group’s report Our
Electricity Transmission Network: A Vision For 2020, and Ofgem’s consequent approval for investment in
the pre-planning work required to deliver on the vision. We remain concerned, however, about the
mechanisms to deliver this infrastructure. Whilst BWEA is engaging with and welcomes the Ofgem process
to set a new incentive framework that allows Transmission Owners to invest ahead of user commitment, in
return for a higher return, there does not appear to be an actor with which the “buck stops”, and who will
ensure that delivery happens. Until there is clear leadership here, BWEA will continue to be concerned about
delivery of the vision.

The regulatory framework

The Transmission Access Review (TAR) and the consequent work to implement its conclusions are very
welcome from BWEA’s point of view. The new framework allowing investment ahead of user commitment
is vital here. We are still, however, some way from the implementation of the TAR principle that projects
should be able to obtain a firm connection date within a time frame reasonably consistent with their
development timescale. Along with our colleagues across the renewable energy industry, BWEA has long
been a strong supporter of the “Connect and Manage” concept of transmission access. We understand
Ofgem’s concerns about the rise in constraint costs that will result from such a system, but believe that the
regulator’s fears about these costs are exaggerated. This was most clearly brought out in the impact
assessment of CUSC Amendment Proposal 148 (CAP148), where alternative analysis commissioned by
BWEA showed net costs of £23m, compared to the Ofgem analysis of £917m.

In this context, BWEA is deeply concerned about the recent activity by Ofgem in instigating urgent
modifications to the CUSC due to concerns about constraint costs. This sudden raising of the stakes around
an issue which has been on the table for some time is causing some consternation, as well as straining the
resources of our sector to respond to a cascade of consultations in a short period on issues of fundamental
importance.

Technical, commercial and regulatory barriers

We have discussed some of the regulatory barriers above. Also of key importance is the consenting process
for the new infrastructure required. Repetition of the experience with the Beauly-Denny line in Scotland will
ensure that targets are missed. The passage of the Planning Act is welcome in this regard, and we look
forward to the Infrastructure Planning Commission making a diVerence here. The National Planning
Statement that will govern the IPC’s decisions in this area will be important here.

Regulation and charging for the grid need to reflect the diVerent characteristics of renewable generation,
and the consequent diVerences in their use of the network. The Security and Quality of Supply Standards
(SQSS) are designed around dispatchable thermal plant, and need to be reformed: BWEA is engaging with
the Review of SQSS that is currently under way.

In order to deliver the network capacity required, strong and consistent signals need to be sent to the
supply chain. One key example is oVshore, where approximately 7,500km of HVDC cable will be required
by 2020 to link up all the oVshore wind projects planned: current global production capacity of this cable
is around 1,000km/yr. Combined with other oVshore wind programmes such as Germany’s, there will need
to be a massive scaling up of production. If the right signals are sent to the cable companies, the resulting
factories could be sited in the UK, with benefits in terms of jobs and possible exports.

Skills will be important to delivery of the new network capacity: BWEA is working with EU Skills on
plans for a National Skills Academy for Power, which should help in this regard.



Processed: 18-02-2010 02:05:45 Page Layout: COENEW [E] PPSysB Job: 425365 Unit: PAG1

Ev 118 Energy and Climate Change Committee: Evidence

The oVshore transmission regime

BWEA supports the regime as currently being drafted for transitional projects; subject to the modification
and further clarity in the current consultation. The system should be appropriate for the “radial”
connections to shore that the Round 1 and Round 2 oVshore wind projects need.

However, industry is unified on the need for a more strategic approach to the oVshore transmission
network. The business environment surrounding the proposed regime has changed with the current financial
crisis, increased competition in the global supply chain and the interpretation of EU requirements eVectively
preventing generators from owning their own transmission assets. These factors have increased the
uncertainty around the ability of planned regime to deliver transmission infrastructure on a scale and timing
needed to meet 2020 targets.

Therefore, we recommend that DECC and Ofgem establishes, at the earliest opportunity, a route map
setting out how the competitive tendering process will apply to non-transitional and Round 3 projects in
order to deliver the required investment to meet the UK targets.

Industry believes that for each of the nine proposed Round 3 zones there should be one OFTO appointed.
This would mean that one competitively appointed company would be responsible for connecting a number
of projects in the same geographical area. This would allow a more coordinated approach so that investment
can be made in early stages that will facilitate the eYcient connection of later stages. In addition, this
approach should ensure compatibility with future European interconnection.

“Supergrid”

Installation of much larger interconnection capacity with mainland Europe and its “meshing” to form a
“supergrid” will bring key benefits. Most important will be the ability to absorb much larger amounts of
variable renewable generation in the wider network that will be created. This is especially the case if the large
hydro capacity of Norway is used as a storage buVer. There is a key need to sort out the regulatory issues
involved in this expansion of interconnection, and UK Government should actively engage in this process.
At present there is a sense that DECC is taking an attitude that this is a European project that is happening
“out there” in Brussels and elsewhere. If there is to be timely progress on this project, the UK must be an
active partner. Without clarity on the regulatory issues, then the cables cannot be laid, so this is the necessary
first step.

Embedded and distributed generation

The large amounts of generation that will connect to the distribution network throw up challenges to the
management of these grids. There must be more active management of generation and demand in the lower
voltage grids, perhaps with “Distribution System Operators” (DSO5) on the TSO model. This issue is being
addressed in the RPI-Xw20 Review that Ofgem is conducting. However, this is explicitly excluding any
impact on the current Distribution Price Control Review; measures to enhance the distribution networks’
ability to manage distributed generation will need to be implemented in the 2010-15 period that the
DPCR covers.

Cost of upgrading networks

The ENSG report referred to above gives a figure of £4.7bn to provide the necessary onshore grid. It
should be borne in mind that the choice is not between spending £4.7bn or nothing; there is a need to invest
in a network coming to the end of its design life. The choice is between this investment to create a grid fit
for the 21st century or investment to recreate the 20th century grid. This money will come from private
investment, recouped through Transmission Network Use of System (TNU0S) charges. Government
funding will not be required, though actions to bolster the finance sector for these investments would be
welcome (see below).

The amounts required sound large, but are only a small proportion of customers’ bills. The expenditure
is required to allow us to meet carbon and security of supply objectives. It is also required to allow maximum
deployment of renewables and thus gain the most value for money from the Renewables Obligation.

Funding investment

The low-risk, low-return assets that regulated transmission investments give should be very appealing in
the current economic climate; institutional investors and private capital generally is interested in this sector.
There may be a role for the European Investment Bank or similar institutions: there have been proposals
for a state “green” investment bank, funded by “green bonds”, with infrastructure such as networks a key
target. BWEA would welcome such moves.

Innovation

Most innovation in this area needs to happen in the distribution sector—the “smart grids” which many
have discussed. The poor take-up of the Innovation Funding Incentive (IFI) and Registered Power Zone
(RPZ) programmes is therefore disappointing. We would welcome action to encourage the DNOs to take
up and expand the funding available to such projects.
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At the transmission level, there needs to be more flexibility in grid codes to allow innovation. This should
come via the SQSS review referred to above. The Code Governance Review that Ofgem is leading also needs
to look at this issue.

More investment in innovation is necessary if we are to maximise the amount of renewables on our grids.
The culture of “sweating assets” and cutting down on unnecessary expenditure that has prevailed since
privatisation has resulted in low spending on innovation generally. This needs to change. However, there is
a confusing plethora of funding bodies in this area, with remits that either overlap or leave gaps.
Government needs to rationalise this area and direct more funds to energy innovation generally.

May 2009

Memorandum submitted by the Campaign to Protect Rural England

Introduction and Summary

1. The Campaign to Protect Rural England (CPRE) welcomes the opportunity to submit evidence to the
Select Committee’s inquiry on the future of Britain’s electricity networks. The development of the nation’s
electricity network has been a key interest of CPRE since our formation in 1926. We played a central role
in calling for the environmental obligations that were placed on the Central Electricity Generating Board,
and subsequently National Grid. We were closely involved in discussions of the routing of transmission lines
created under the most recent major development of the network, in the 1950s and 1960s. Alongside this we
are the leading voluntary organisation engaged in both shaping and engaging with the spatial planning
system at all levels. Our network of local branches in every county and our regional groups participate in
the planning process on a daily basis.

2. The Committee’s Inquiry comes about at a time where major investment in new electricity generating
capacity is being proposed, both from conventional and renewable sources. One consequence of this is likely
to be major development of the electricity transmission network, on a scale not seen since the 1960s. The
recent report of the Electricity Networks Strategy Group (ENSG) confirms this, calling for £4.7 billion of
investment in the period to 2020. In response, CPRE has recently issued, in alliance with the Campaign for
the Protection of Rural Wales (CPRW), Campaign for National Parks (CNP), and the National Association
for Areas of Outstanding Natural Beauty (NAAONB), A Countryside Friendly Smart Grid, a manifesto
for the future development of the transmission network in England and Wales. A copy of the full manifesto
is included with this submission.

3. CPRE supports moves towards a “smart grid” making use of technological innovation to manage
electricity consumption, in order to reduce the need for new generating capacity. Crucially, development of
a “smart grid” should integrate the need for a national network, which we acknowledge will remain for the
foreseeable future, with minimising or avoiding damaging visual impacts in our most valued areas of rural
landscape. In our view, minimising the impact of the grid can be achieved in part through sensitive spatial
planning. But we also believe that this will have to be harnessed to measures encouraging greater use of local
and decentralised energy networks, as well as energy eYciency, to reduce dependence on national
transmission networks in the longer (20–30 year) term.

4. In preparing our evidence we have sought to address the following issues posed in the Call for Evidence:
the Government’s vision for electricity networks; issues surrounding the regulatory framework; and
technological innovation.

5. The structure of our evidence is as follows:

— the role that the spatial planning process, and in particular the proposed National Policy Statement
(NPS) on electricity transmission, will play in guiding the future development of the networks;

— the need for the future development of the network to minimise visual intrusion into the
countryside, in particular designated landscapes; and

— the role of technological innovation in helping to minimise visual intrusion and allowing the
network to better absorb electricity generated from renewable sources.

The Role of Planning

6. The Planning Act 2008 institutes a new planning process for electricity transmission (and potentially
also high voltage distribution) networks, through which future expansion of capacity will have to be
considered. CPRE believes that some of the reforms contained in the Act are sensible, in particular the
proposed new National Policy Statements to guide development and the creation of single development
consent order for individual projects. We have grave concerns, however, about the nature and extent of the
powers of the new Infrastructure Planning Commission (IPC) to make decisions on electricity transmission
and other projects.

7. Although Ministers have argued that the IPC will function as an independent body, its remit appears
to be specifically about promoting and approving major infrastructure projects in line with national policy.
The experience of developing the electricity transmission network in the UK and elsewhere has shown that it
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is not simply a matter of facilitating development. It is a highly political process of reconciling the economic
arguments for centralised electricity generation and transmission with avoiding or mitigating the significant
visual impact that the transmission network has on town and country. Although some may consider the
planning process to be a “barrier” to progress, to CPRE it is a vital means of ensuring that the future
development of the transmission network takes full account of the public interest.

8. The NPS on electricity transmission, to be prepared by the Secretary of State for Energy and Climate
Change, is expected to be issued in draft in June 2009. The Committee will have scope to play a key role in
the development of the NPS, through the parliamentary procedure for NPSs set out in the Planning Act.

9. The NPS should seek to ensure that the future development of the network happens in a manner
consistent with the wider public interest and the achievement of sustainable development. As our manifesto
makes clear, we accept in principle the need for major investment in the electricity transmission network.
There will be a need for clear spatial planning, taking into account that certain areas are not suitable for new
overhead transmission lines, and that good design to minimise visual intrusion should be paramount. Some
of the most obvious methods of lessening environmental impact, such as the use of undergrounding and
undersea cables, appear more expensive in the short term but can deliver significant long term savings, in
terms of a reduced need for planning inquiries, time savings, and maintaining environmental quality.

10. The most recent major line upgrade project in England, in North Yorkshire, took nearly 1
2 years from

application to final grant of permission. Significant amounts of this time involved the developer in
considering ways to lessen the impact of the line on the landscape, not fully addressed in the initial
proposal.14 Ministers often refer to this case in arguing the need to avoid a lengthy planning process. In our
view, however, the main lesson to be drawn from the North Yorkshire case is the need for a clear initial policy
framework that sets robust standards of environmental protection and clear expectations upon developers.

The Need to Minimise Visual Intrusion from the Transmission Network

11. We fear that the Committee’s questions, as set out in the Call for Evidence, miss an important issue
with the future development of the network. We agree that development should take place in a manner that
addresses renewable energy targets, security of supply and climate change goals. It is no less important,
however, that a future vision for the electricity network should fully incorporate other environmental goals,
such as minimising damage to the beauty and tranquillity of our finest countryside.

12. To address this issue, CPRE believes that the remit of Ofgem should be widened to consider the most
sustainable methods of developing the network to address both climate change and landscape impacts. It
should look at possible new power stations and transmission connections in the round. The new NPS process
will necessitate a spatial, strategic approach to network development to ensure that designated and other
valued landscapes are avoided by new overhead transmission lines where possible. This implies that Ofgem
will need to become more flexible in allowing forward investment than under its current remit. This would,
in turn, allow National Grid and the distribution network operators to promote demand management on
their networks through energy storage and other techniques, and environmentally sensitive network
development.

13. A 2003 report by the UK Centre for Economic and Environmental Development found clear evidence
that the public find the landscape impacts of overhead lines unacceptable.15 Alongside this, CPRE has
carried out extensive research on the issue of rural tranquillity. A key stage of this research, conducted by
Northumbria and Newcastle Universities, was to discover what rural tranquillity meant to people. “Seeing
a natural landscape” was the top response as to what tranquillity was, and “seeing overhead power lines”
was among the top 10 responses as to what detracted from a sense of tranquillity. We can supply further
details, including maps, to the Committee on request.

14. According to a 2004 MORI poll, tranquillity is the main reason why 49% of us visit the countryside.
Government data suggests in turn that through rural tourism, tranquillity directly supports 186,200 jobs and
12,250 small businesses, and contributes £6.76 billion a year to our economy. There is convincing evidence
of the importance of the natural environment in helping people to recover from stress. A 1998 review of over
100 studies showed that the primary reasons for visiting natural environments included escape from the
stress of urban areas and the experience of tranquillity and solitude.16 Research published by the Campaign
for National Parks in 2006 indicated that 69% of businesses in the National Parks in the Yorkshire and
Humber Region believe high environmental quality has a positive impact on their business performance.17

15. Further recognition of these points, albeit in an urban context, has been shown in the major work
that has been recently completed to underground high voltage overhead lines and remove 52 pylons
(including both transmission and smaller distribution pylons) in and around the site of the London 2012
Olympic Games. At the beginning of the project, Lord Coe and David Higgins, both leading figures in the
delivery of the 2012 Games, respectively stated that “the undergrounding of power lines will provide an

14 See Department for Communities and Local Government, Planning for a Sustainable Future—White Paper, May 2007, p 31.
15 See UK CEED, The Scope for Undergrounding Overhead Electricity Lines, March 2003. Downloaded from www.ukceed.org/

downloads/files/15-undergrounding summary with contents.pdf on 19 February 2009.
16 See CPRE, Saving Tranquil Places, October 2006, with detailed references on p 13.
17 CNP, Prosperity and Protection, 2006.
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uncluttered landscape against which the Games can be staged” and “placing the power lines underground
is a vital part of our long term regeneration of East London”.18 This has led to a growing public interest in
the possibilities for undergrounding transmission lines in other locations.

16. We recognise that undergrounding the highest voltage lines can carry significant short term expense
(for example, £250 million in the case of the London Olympic project), and can also give rise to issues of
disruption to subsoil, archaeological and landscape features. Nonetheless, we believe it crucial that National
Grid and the distribution companies take their responsibilities seriously. Bill Bryson showed a particular
concern for this issue in his maiden speech as CPRE’s President in July 2007:

“In 1986, at the time the electricity companies were being privatized, the Economist magazine
calculated that if all the electricity generating companies were required to devote one half of one
percent of their turnover to burying overhead cables, we would be able to bury 1000 miles of them every
year. There are 8,000 miles of high-voltage power lines in this country, so they would all be buried now.

Instead they seem to be a part of nearly every rural scene, nearly always running along hilltops and
ridgelines where they ruin views in both directions. Other countries make electricity companies paint
their pylons dark green or otherwise lose them against the background. I don’t understand why
National Grid, the company responsible for erecting pylons, is allowed such freedom. We don’t put
motorways on the tops of hills. We don’t run natural gas pipelines overhead. Why should power lines
be permitted to go wherever it suits the distributing company to put them?’

Where is Visual Intrusion a Problem?

17. The relationship of the new NPS to existing Planning Policy Statements produced by Communities
and Local Government (CLG) will be crucial. We draw the Committee’s attention in particular to
statements made by two Ministers (Baroness Andrews and Jim Fitzpatrick MP, respectively) which
undertook that all NPSs would reflect existing Government policies protecting designated areas of
landscape, such as AONBs, National Parks and Green Belts, from major or inappropriate development.19

It is important that these undertakings are fully respected.

18. National Grid uses guidelines on the routing and siting of transmission infrastructure (the Holford
and Horlock Rules, respectively). Despite these, overhead transmission lines directly intrude into designated
landscapes at a number of locations (and indirectly at many more), for example in and around Trawsfynydd
in Snowdonia National Park and at two points in the Cotswold Area of Outstanding Natural Beauty, north
of both Bath and Cirencester respectively.

19. CPRE, CPRW, CNP and NAAONB are particularly concerned that the existing situation could be
worsened by transmission reinforcement plans being considered by National Grid, many of which are
referred to in the March 2009 ENSG report. Much of this proposed expansion appears to us to be driven by
a desire to accommodate an increased amount of new nuclear generation on existing nuclear sites, alongside
clusters of oVshore wind farms in most of the coastal regions of England and Wales. Based on the initial
indications provided, the strategy for accommodating new oVshore wind farms—through underground
connections to existing substations on the transmission network—appears broadly sensible and consistent
with our vision for minimising visual damage.

20. Our analysis indicates, however, that plans could lead to new overhead lines or larger pylons in
Snowdonia National Park as well as in four Areas of Outstanding Natural Beauty—Anglesey, the Kent
Downs, the Lincolnshire Wolds, and the Mendip Hills. It is significant that in all these areas (except possibly
the Lincolnshire Wolds), the driver for new development may well be the possibility of new or expanded
nuclear capacity in the vicinity.

21. CPRE is also concerned to protect the open, undeveloped character of the Green Belt around our
largest towns and cities and to improve its value for people to live near them. Overhead transmission lines
already damage the appearance of the Green Belt around London and other major cities. Possible new lines
in Derbyshire, Essex, Kent, and Somerset, and larger pylons in London and South Yorkshire, could have a
further damaging impact on the Green Belt in those areas.

22. If expansion of the transmission network along the lines suggested by the ENSG is unavoidable, then
CPRE would call for the NPS to set clear guidelines relating to better design of any new overhead lines, and
the avoidance or undergrounding of lines in designated landscapes. We explore the issue of design in more
detail below in our comparison with other countries.

The Role of Innovation

23. CPRE is pleased that a political consensus is emerging on the need for a “smart grid” that focuses on
the encouragement of renewable energy, and better management of supply and demand for electricity in
order to increase energy eYciency. We note with interest that the ENSG report advocates the use of both
undersea High Voltage Direct Current (HVDC) cables from Scotland to England and “series compensation”

18 London Development Agency, Olympic regeneration powers ahead, 6 April 2006, accessed from www.lda.gov.uk/
server.php?show%ConWebDoc.1486 on 25 February 2009.

19 Jim Fitzpatrick MP, House Of Commons Public Bill Committee, 29 January 2008; Baroness Andrews, Planning Bill, House
Of Lords 3rd Reading, 18 November 2008.
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(essentially the increasing of transmission capacity on existing lines) in Cumbria. It appears that the
application of such innovations in the network are the direct result of planning constraints forcing National
Grid to make the best use of both existing assets and to apply technologies causing less visual intrusion.

24. To encourage continued innovation, we believe that the new NPS could usefully set a policy lead for
Ofgem in future distribution and transmission Pricing Control Reviews. Future reviews should promote the
statutory environmental responsibilities for the Distribution Network Operators through a rolling
programme of undergrounding or minimising visual intrusion from the existing networks.

25. Smart grid technologies can move us towards a more robust mix with less dependence on centralised
energy in the long run. We acknowledge, however, that the need for national transmission and overhead
distribution networks is likely to remain for the foreseeable future. One way in which this need may be
reduced would be through the development of commercially viable means of energy storage, particularly
from renewable sources. This has been identified as a particular barrier to allowing supply from renewable
sources, which is often intermittent, to match peak periods of demand for electricity.20 We suggest that the
Committee investigates this issue.

Learning from other Countries

26. CPRE has noted that the current debate around grid expansion in the UK has parallels in other
countries. The most obvious example of this is President Obama’s plans for a smart grid in the USA, where
major investment is being directed to address the storage and transmission of power from renewable sources.

27. New Zealand has already produced (in March 2008) a National Policy Statement to guide the
development of electricity transmission networks through the planning system.21 This is a short four pages
statement of high level principles. It is too early to fully evaluate the eVect of the NPS on planning in New
Zealand, but CPRE would have concerns if this was seen as readily transferable to the context of England.

28. We would suggest to the Committee that the forthcoming NPS for England will need to be
significantly more detailed than the New Zealand NPS. In particular, we would want to see a thorough
integration of principles around minimising the environmental impact of network development alongside
the expected consideration of the overall need for development. Although the expected NPS will be the first
of its kind on electricity transmission in England, there is an extensive history of policy and practice to which
CPRE has significantly contributed, and would wish to bring to bear in the forthcoming debate around the
English NPS.

29. A more applicable international comparator in CPRE’s view would be Denmark. In Denmark,
minimising environmental impact is recognised as a high level objective of the transmission network,
alongside other operational issues such as robustness, maintaining security of supply and ensuring well-
functioning competition in the power market. Significantly, Denmark is also planning a major expansion of
oVshore wind energy development to meet its target of at least 30% of energy demand to be met from
renewable sources. In April 2008, Energinet.dk, the country’s equivalent of National Grid, issued a technical
study on expansion of the national transmission network, with prominent consideration given to increasing
the use of underground cables. The study considered six “principles” for future network development
ranging from complete undergrounding to new overhead lines along traditional lines and no expansion at all.

30. The report includes cost analyses of adopting diVerent options. Perhaps unsurprisingly, those
involving major undergrounding are significantly more expensive than those involving new overhead lines.
Nonetheless, Denmark is setting a clear policy direction of travel towards reducing the impact of the existing
transmission network, and has already undergrounded up to 18% of its high voltage (above 132 kV) lines.
Part of the policy also involves the use of two less intrusive pylon tower designs, which can be applied where
new lines are constructed. These are shown in Figure 1 on the next page along with the more traditional,
taller, design in current use.

31. The two new designs in Denmark involve tower designs of a typical height of 33 metres. This is up to
one third shorter than a typical tower design for a high voltage line in the UK of around 50 metres. CPRE
notes that shorter designs have already been applied on the transmission network in specific cases in
England, for example in the Cotswolds AONB at Tormarton, near Bath. We believe that the new designs
being developed in Denmark should be investigated for application to new overhead line development in
England, or in any locations where lines are being replaced and renewed and where undergrounding is not
feasible. We note that although shorter designs can necessitate more towers than under a 50m design, there
is still clear potential for visual intrusion to be reduced.

Figure 1 Existing and new tower types—all intended for two 400 kV systems in Denmark. The top tower
is used in several places in Jutland. The development of the Eagle tower (middle) has been completed, and
can now be used in new projects. The fibre mast (bottom) is currently being developed and is planned to be
ready for use in five years. Reproduced with permission from Energinet.dk.

20 Ed Crooks, “Obama’s smart vision for the electricity grid”, Financial Times 16 January 2009.
21 Available from www.mfe.govt.nz/publications/rma/nps-electricity-transmission-mar08/index.html
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A Countryside Friendly Smart Grid: An environmental manifesto for the National Policy Statement on
electricity transmission (March 2009)

Introduction

A new alliance of countryside campaigners has formed to call for a “smart grid” to parallel President
Obama’s plans in the USA. The Government will issue a policy statement on the future development of
the nation’s electricity transmission network for the first time in the summer, and the Conservative Party
has issued a Policy Green Paper on moving towards a low carbon economy, which floats the possibility
of a smart grid in Britain.22 Some indication as to the approach the policy statement might take is set
out in a major report issued in March 2009 by the Electricity Networks Strategy Group.23 This is a cross
industry group jointly chaired by the Department for Energy and Climate Change (DECC) and OYce
of Gas and Electricity Regulatory Markets (Ofgem).

The alliance believes that the crucial elements of a “smart grid” are that it makes the best use of
available energy resources, particularly through actively managing demand for electricity, and avoids
harm to our most important areas of countryside. We strongly welcome the recent endorsement of the
“smart grid” concept by Ed Miliband MP, the Secretary of State for Energy and Climate Change.24 The
electricity transmission network transmits energy from major power stations over high voltage lines to
substations, where it is switched to the electricity distribution network of lower voltage lines. The
transmission network consists of 22,000 high voltage pylons spaced across 4,375 miles (or 7,000 km) of
overhead lines across England and Wales, most of which are in the countryside, alongside many more
lower voltage pylons forming part of the distribution network.

National Grid is the international electricity and gas company that owns the high-voltage electricity
transmission network in England and Wales and operates the system across Great Britain. National Grid’s
approach will therefore be a major influence on the future development of the network, although its
activities are subject to the framework administered by Ofgem. Ofgem’s main stated priority is to protect
gas and electricity consumers, and it also regulates National Grid’s investment in its assets. Ofgem has
established price control mechanisms that restrict the amount of revenue that can be earned by regulated
businesses such as National Grid, typically covering five year price control periods. National Grid’s
revenue largely comes from charges levied on power generation companies, who in turn pass much of
their costs on to consumers. National Grid has some freedom of manoeuvre in terms of investment, but
is currently obliged to oVer connecting terms to any generator that requests them.

The new national policy will provide an opportunity for the Government to set a clear policy lead for
National Grid, Ofgem and the electricity distribution companies. Major investment will be needed, along
with changes in approach from all these organisations, to deliver the kind of “smart grid” we need. We
are pleased that the Energy Networks Strategy Group has recognised this, in its call for £4.7 billion of
new investment in transmission networks until 2020. Worrying evidence has come to light, however, that
the national policy could in fact propose more ineYcient centralised generation, high voltage pylons and
overhead transmission lines—taking us in the opposite direction from a truly smart grid that should be
energy eYcient and countryside friendly.

Why are Pylons an Issue now?

The Energy Networks Strategy Group report outlines where future “reinforcement”, or new
development, of the transmission network, may take place, giving a broad outline of where lines might
be located. Worryingly, recently released documents by National Grid suggest that much of this future
development of the transmission grid could come at a high cost to the landscape. There are already at
least 22,000 high voltage pylons in England and Wales.25 The overhead lines on which they are spaced
are shown on CPRE’s map Connection: At what cost to the landscape?: There could soon be many more.
We face the biggest growth in new electricity transmission lines for 50 years. This is mainly because we
have not yet taken suYcient steps to move away from reliance on centralised forms of energy generation
such as large fossil fuel and nuclear stations.

There will therefore be more powerful new conventional generating stations, often on existing sites. In
order to meet its international obligations for tackling climate change and increasing renewable energy
generation, the Government has also indicated that it will seek to develop a host of major new oVshore
wind generating stations. As a result of both of these issues, National Grid argue that new high voltage
overhead lines are, or will be, needed, alongside new or expanded electricity substations, in a number of
possible locations (see below).

22 The Low Carbon Economy: Security, Stability and Green Growth, available from www.conservatives.com
23 Electricity Networks Strategy Group, Our Electricity Transmission Network: A Vision for 2020, available from

www.berr.gov.uk/files/file50333.pdf
24 See Ed Miliband’s interview with The Guardian on 6 March 2009, www.guardian.co.uk/politics/2009/mar/06/green-politics-

ed-miliband-low-carbon
25 National Grid Transco (now National Grid), A Vision for England’s Future, undated, downloaded from www.tcpa.org.uk/

reg futures/national grid.pdf on 21 January 2009.
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Possible New High Voltage Electricity Transmission Lines in England and Wales26

Derbyshire: Chesterfield to Willington
English East Coast: Bicker Fen (near The Wash) to Peterborough

Drax power station (near Selby) eastward to Creyke Beck (near Hull)
Bradwell to Rayleigh (following route of existing line): 28 km
Bramford (near Ipswich) to Twinstead (south of Sudbury): 27 km
Grimsby to Walpole (near The Wash)
Killingholme (opposite Hull on south bank of Humber) to West
Burton power station (near Retford)

Kent: Lydd to south London: 95 km (a new line would be needed if more
than one new reactor is built at Dungeness nuclear power station)

London area: Tilbury to Elstree; Waltham Cross to Hackney (both are “uprating” of
existing 275 kV lines to 400 kV, potentially meaning larger pylons)

South Yorkshire: Brinsworth (near Rotherham) to Chesterfield (“uprating” of existing
275 kV line to 400 kV, potentially meaning larger pylons)

South West: Hinkley Point to Avonmouth: 65 km
Wales: Shrewsbury to south east of Machynlleth

Trawsfynydd to south east of Machynlleth (joining line from
Shrewsbury)
Wylfa to Pentir (near Bangor): 35 km

OVshore: (Scotland to Hunterston to Deeside (undersea Direct Current [DC] cable)
England and Wales Peterhead to Hartlepool (undersea Direct Current [DC] cable)

In addition, we also understand that energy companies are considering proposals for new nuclear power
stations in the North West. If these were developed then they would probably also need a further overhead
high voltage transmission line to serve them. Substations at the following locations may need expansion for
additional transmission of electricity generated by new nuclear stations and/or oVshore wind farms:

Anglesey: Wylfa
Devon: Alverdiscott (near Barnstaple)
Dorset: Chickerell (near Weymouth)
East Riding: Creyke Beck
Essex: Rayleigh
Flintshire: Deeside
Gwynedd: Pentir
North Lincolnshire: Grimsby, Keadby (near Scunthorpe), Killingholme
London: Barking
Norfolk: Norwich, Walpole
North Yorkshire: Drax, Thornton (near York)
SuVolk: Bramford, Sizewell
Sussex: Bolney

All of these new developments will be considered over the coming years through the planning system,
specifically the new procedures set out in the Planning Act 2008 (see below).

The National Policy Statement (NPS) on Electricity Transmission

The Planning Act 2008 is intended to speed the handling of major infrastructure projects through the
planning system. The Act brings in a new two-stage process of addressing (i) the need for new infrastructure
in a National Policy Statement (NPS), and then (ii) the local impacts of a specific proposed development by
a new Infrastructure Planning Commission (IPC) rather than by Ministers and their inspectors. The
development of new high voltage power lines (of 132 kilovolts [kV] or above) will be covered by the Act.

A draft NPS on the electricity transmission network is expected to be issued for public consultation in
summer 2009. The NPS will allow for full and open public debate of the issues surrounding electricity
transmission, including whether and how the expansion advocated by the Electricity Networks Strategy
Group and National Grid should take place. We are particularly keen to see that such a debate takes place,
especially as the Planning Act is designed to rule out consideration of the need for an individual project at
the planning application stage.

26 National Grid, National Grid Input into UK OVshore Energy SEA: Impact on Onshore Electricity Transmission System,
December 2008, accessed at www.oVshore-sea.org.uk/site/scripts/consultation download info.php?downloadID%238 on
19 February 2009; also National Grid, Mid-Wales User Workshop, presentation dated 21 June 2007, downloaded from
www.nationalgrid.com/NR/rdonlyres/17667FB3-7686-4803-8488-EE0663899FF6/17994/MidWalesUserWorkshop.pdf on
25 February 2009. Distances of possible new lines are given where these are known. See also CPRE’s map Power Connection:
At what cost to the landscape?.
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The NPS presents a major opportunity to move towards a truly smart electricity grid. The Electricity
Networks Strategy Group report, and the environmental groups that have supported it such as Friends of
the Earth and Green Alliance, have shown a welcome recognition of the need to encourage renewable energy
and the scale of investment that will be needed to achieve a smart grid. It is also welcome that Secretary of
State Ed Miliband has promised to set out a vision for a “smart grid” that will involve actively managing
demand, thereby reducing the overall need for generating capacity.27

But so far the debate has missed the need to combine investment in the grid, and more active management
of demand for energy, with a reduction in the environmental impact of grid infrastructure. Worryingly, the
Electricity Networks Strategy Group report makes little reference to the environmental consequences,
particularly landscape impacts, of continued development of large high voltage overhead lines. If such
consequences are not properly considered, there could be widespread environmental damage and, in
association with other national energy policies, we could be locked into a continuing dependence on
unsustainable forms of energy generation, transmission and distribution.28

Pylons in the Countryside—what is the Problem?

Society increasingly questions the need for overhead transmission lines, mainly because of landscape
impacts. High voltage lines typically comprise a profusion of overhead wires connected to pylons that are
often 50 metres high. National Grid works to the Holford and Horlock Rules, internal guidelines for the
routing of transmissions lines and substations respectively.29 These state as a first principle that new lines
should “avoid altogether, if possible, the major areas of highest amenity value”, meaning Areas of
Outstanding Natural Beauty (AONBs), National Parks, Heritage Coasts and World Heritage Sites.

Despite these guidelines, overhead transmission lines directly intrude into designated landscapes at a
number of locations (and indirectly at many more), for example in and around Trawsfynydd in Snowdonia
National Park and at two points in the Cotswold Area of Outstanding Natural Beauty north of both Bath
and Cirencester respectively. A 2003 report by the UK Centre for Economic and Environmental
Development found clear evidence that the public find the landscape impacts of overhead lines
unacceptable.30 The most recent major line upgrade project in England, in North Yorkshire, took nearly
6° years from application to final grant of permission. Significant amounts of this time involved the
developer in considering ways to lessen the impact of the line on the landscape, not fully addressed in the
initial proposal.31

There are economic as well as aesthetic consequences of the visual intrusion caused by overhead
transmission lines. Research published by the Campaign for National Parks in 2006 indicated that 69% of
businesses in National Parks in the Yorkshire and Humber Region believe high environmental quality has
a positive impact on their business performance. 95% of respondents to the 2006 Cumbria Visitor Survey
stated that they visit Cumbria “because of the physical scenery and landscape of the area”.32

Undergrounding of overhead transmission lines in the countryside has taken place in a limited number of
cases, for example at Woodhead in the Peak District.

Further recognition of these points, albeit in an urban context, has been shown in the major work that
has been recently completed to underground high voltage overhead lines and remove 52 pylons (including
both transmission and smaller distribution pylons) in and around the site of the London 2012 Olympic
Games. At the beginning of the project Lord Coe and David Higgins, both leading figures in the delivery
of the 2012 Games, respectively stated that “the undergrounding of powerlines will provide an uncluttered
landscape against which the Games can be staged” and “placing the powerlines underground is a vital part
of our long term regeneration of East London”.33 This has led to a growing public interest in the possibilities
for undergrounding transmission lines in other locations.

What is a “smart grid”?

Financial Times: “An electricity network that uses information technology to manage generation and
consumption more flexibly, seeking to address problems of storage and transmission of clean or renewable
energy”.34

Wikipedia: “The term represents a vision for a digital upgrade of distribution and long distance
transmission grids to both optimise current operations, as well as open up new markets for alternative
energy production . . . smart grid is an aggregate term for a set of related technologies rather than a name
for a specific technology with a generally agreed on specification”.35

27 Ed Miliband interview, 6 March 2009, ibid.
28 See also Professor Catherine Mitchell, Labour’s preference for market principles and big companies betrays its low-carbon

rhetoric, The Guardian, Friday 27 February 2009.
29 The Holford and Horlock Rules are reproduced in full in EURELECTRIC, Public Acceptance for new transmission overhead

lines and substations, March 2003, accessed 23 February 2009 from www.eurelectric.org/Download/
Download.aspx?DocumentID%12983, pp 106–114.

30 See UK CEED, The Scope for Undergrounding Overhead Electricity Lines, March 2003. Downloaded from www.ukceed.org/
downloads/files/15-undergrounding summary with contents.pdf on 19 February 2009.

31 See Department for Communities and Local Government, Planning for a Sustainable Future—White Paper, May 2007, p 31.
32 CNP, Prosperity and Protection, 2006; Cumbria Tourism, 2006.
33 London Development Agency, Olympic regeneration powers ahead, 6 April 2006, accessed from www.lda.gov.uk/

server.php?show%ConWebDoc.1486 on 25 February 2009.
34 Ed Crooks, “Obama’s smart vision for the electricity grid”, Financial Times 16 January 2009.
35 22 [14] Downloaded from http://en.wikipedia.org/wiki/Smart Grid on 19 February 2009.
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What is the Solution?

Over the coming months, and as the NPS is produced, we will call for a number of issues to be properly
recognised, ranging from the impact that overhead lines have on landscapes of national as well as local
importance, as well as the imperative to reduce reliance on large power stations and centralised transmission
grids if we are serious about tackling climate change and moving towards a sustainable supply of energy.

The “smart grid” idea clearly embodies radical reform to the electricity grid we currently have, through
making more eYcient use of energy and other resources, and addressing problems caused by current
methods of long distance transmission. This also suggests a grid that is more environmentally friendly than
the current National Grid. “Smart” should therefore also mean that the grid develops in a way that respects
the valuable resources of our designated landscapes and Green Belts, as well as avoiding visual intrusion to
our towns and cities. We should look to reduce the use of high voltage overhead lines and pylons, such a
visible characteristic of the current grid.

If we recognise these issues, we believe that this should be the last time that the need for more high voltage
overhead transmission lines should arise, even though a national transmission network is likely to be
necessary for the foreseeable future. Moving towards a smart grid will take a major commitment to invest
from Ministers, National Grid and the electricity price regulator Ofgem. The Electricity Networks Strategy
Group have stated that up to £4.7 billion of investment will be involved.

An Environmental Manifesto for the National Policy Statement on Electricity Transmission

We believe that the new NPS needs to actively guide a major programme of investment to maximise
economic, social and environmental benefits. We are calling for:

New high voltage lines to avoid AONBs, National Parks and Green Belt land. We recognise that, in
drawing up its requirements for new lines, that National Grid has actively sought to fulfil its obligations to
avoid damage to AONBs and National Parks. Some of the proposals involve new lines on existing routes
or reinforcement of existing lines, and are also reasonable in our view.

We are gravely concerned, however, that suggested new overhead lines could potentially pass through and
directly aVect four AONBs, in Anglesey, the Kent Downs, the Lincolnshire Wolds and the Mendip Hills.
The possibility of new overhead pylons in Snowdonia National Park, on a proposed new line running south
from Trawsfynydd power station, is also not expressly ruled out. CPRE is also concerned to protect the
open, undeveloped character of the Green Belt around our largest towns and cities and to improve its value
for people to live near them. Pylons have already damaged the appearance of the Green Belt around London
and other major cities. Possible new lines in Derbyshire, Essex, Kent, and Somerset, and larger pylons in
London and South Yorkshire, could have a further damaging impact on the Green Belt in those areas.

An attractive, uncluttered environment provides clear economic benefits for rural business and tourists,
as we noted above. Designated landscapes, moreover, are an asset for the nation, not merely the locality.
National Grid should seek to avoid impacts in designated areas altogether through re-routing or placing
lines under the ground or sea, or by using less intrusive designs if re-routing is not feasible. We also want to
see clear evidence that the increasing of capacity of existing transmission lines outside designated areas,
using techniques such as “series compensation”, has been fully explored before new overhead lines are
considered. Such techniques are already intended for application on the overhead lines running from
Scotland to England. We recognise that undergrounding the highest voltage lines can carry significant
expense (for example, £250 million in the case of the London Olympic project), and can also give rise to
issues of disruption to subsoil archaeological and landscape features.

The use of new pylon designs that reduce impacts on the landscape where new lines in the countryside are
unavoidable. The Planning Act states that the Secretary of State should have regard, when drawing up any
NPS, to achieving good design. Better design has already helped to tackle smaller forms of clutter such as
road signs and telecommunications masts, and it is a pressing need for the electricity transmission network.

The Danish utility Energinet.dk has proposed new tower designs for high voltage lines with a typical
height of between 30–35 metres.36 If such designs were applied in England, these could reduce the height
of a typical high voltage pylon and line by around 33% from the current 50m. Although such designs will
also involve the use of more towers over the length of a route than under present designs, there is still clear
potential for landscape impacts to be reduced. National Grid should also apply the Holford and Horlock
Rules for the development of overhead lines and substations, respectively.

In addition, we would like to see the NPS set a clear policy to improve the beauty and tranquillity of our
countryside through calling on National Grid and Ofgem to underground, re-route and/or re-design existing
(as well as new) lines in, or aVecting, AONBs, National Parks, World Heritage Sites and Green Belts. The
NPS should state that this is a priority for the next review of price controls for electricity transmission.

36 Elinfrastrukturudvalget (Denmark),Technical report on the future expansion and undergrounding of the electricity transmission
grid—Summary, April 2008, downloaded from www.energinet.dk/NR/rdonlyres/CC966C3A-FE78-41D8-9DC7-
6B455210B502/0/TechnicalReportSummary.pdf on 19 February 2009.
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A roll out of demand management measures (such as “smart metering”), the introduction of a feed-in
tariV for “microgeneration” appliances and renewable heating schemes, and research into eVective methods
of storage of electricity generated from renewable sources. We should aim to reduce reliance on wasteful
forms of centralised electricity generation and transmission. Up to two thirds of the power generated from
conventional power stations is lost in conversion to heat, transmission or distribution.37 The Government’s
promised vision for a “smart grid” should therefore make reference to:

— encouraging the growth of energy storage, renewable heat and small-scale, decentralised energy
generation and microgeneration, allowing such generation to be fed into the electricity distribution
network and providing incentives such as a feed-in tariV; and

— radically reducing energy consumption through the use of demand management measures such as
“smart metering”.38

Such programmes, if implemented to their full potential, could reduce demand on the main transmission
grid and help reduce the bills of ordinary electricity consumers, as well as help meet the UK’s carbon
reduction targets. In the longer term, they would also minimise the need for new overhead transmission lines.

New oVshore wind farms and connections to the National Grid to be provided using underground cables
and existing substations on the grid. We support the development of more oVshore wind farms, provided
that significant impacts on designated landscapes can be avoided. National Grid’s proposed sites for
expanded substations to connect new oVshore wind farms are on or adjoining existing substation sites. This
strategy is broadly sensible in itself. We urge that National Grid seeks to reduce clutter and light pollution
at these and all other substations from its current levels.

We strongly support National Grid’s proposals for new undersea cables to connect to other European
countries and new oVshore wind farms in Scotland with England and Wales. In such cases we are
particularly concerned that there should be proper management of the construction process, so as to avoid
significant eVects on marine life.

Memorandum submitted by Centrica

Centrica’s Key Themes

— Centrica supports the plans developed by the industry with Ofgem and government to facilitate
transmission investment crucial to meeting 2020 targets. Co-ordinated and joined up thinking is
needed across networks to ensure a coherent and consistent approach to meeting the competing
policy objectives of security of supply, carbon reduction and aVordability for customers.

— It is critical that these plans are taken forward ahead of user commitment to meet short and long
term objectives.

— Government needs to more clearly define its role in the regulatory process while also recognising
its role in promoting a stable regulatory framework that encourages investment and protects
customers.

— As network costs escalate and fuel poverty increases, networks must provide value for money and
earn rewards that correspond to the performance they deliver. Networks must work more closely
with suppliers and customers to support eVective competition in generation and supply.

1. In this response to the request for written evidence on the Future of Britain’s Electricity Networks, the
bulk of our points are in the main body of the response below. We have then made some additional
observations in response to a number of the questions posed by the Select Committee.

2. The competitive electricity market faces significant challenges in the next decade and beyond. The
market needs to bring low carbon energy to heat and light customers’ homes while enabling them to benefit
from competitive prices, new technologies and products to help them be more energy eYcient. For this to
happen the generation mix needs to be transformed as new low carbon generation replaces older units. There
is a need for a balanced portfolio of generation technologies to reduce dependence on any single source or
technology and eVectively manage wind variability.

3. Electricity networks have a crucial role to play in supporting and enabling these developments. As the
network companies are monopolies, regulated in the public interest, government policy and regulation play
a key role in driving their behaviour. This requires a regulatory framework that gives them a reasonable
return in exchange for the risks they bear and the performance they deliver while ensuring customers are
protected from unnecessary costs. To meet the 2020 and 2050 targets, Government and Ofgem also need to
be proactive to reduce barriers to the capital investment in the networks that is required to support the
connection of significant amounts of new generation of all types.

37 Department for Business, Enterprise and Regulatory Reform (BERR), Energy Flowchart 2007, accessed at www.berr.gov.uk/
files/file46984.pdf on 9 March 2009.

38 See http://en.wikipedia.org/wiki/Smart meter for a basic introduction.
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4. Government Policy initiatives will reshape the power sector by 2020 to meet renewable energy and low
carbon targets. The variable nature of wind means that substantial amounts of flexible plant will still be
required, though operating at lower load factors. The current wholesale power market design was not
developed to cope with the issues this mix is likely to cause, thus market design needs to be fully considered.

5. Centrica and its customers have a huge stake in the future of Great Britain’s electricity networks,
interacting throughout the supply chain. Unlike many other domestic suppliers, we do not hold network
interests, bringing a unique, unconflicted perspective to this debate.

6. Centrica is investing heavily in new generation, both conventional and renewable, on and oVshore.
This reinforces our concern that the vision for the future of Britain’s electricity networks needs to be flexible
and robust enough to meet future needs whilst providing enough regulatory certainty to attract investment
in our energy future.

Transmission investment to meet 2020 targets is urgently required

7. The challenges raised in the electricity sector by the government’s commitment to meet the 2020 targets
highlight the need for a more joined up approach to government policy and the regulatory framework.
Solving the trilemma of security of supply, climate change and aVordable prices to customers is key. The
networks cannot fully play their role without government and regulatory support to help unblock barriers
(for instance, planning requirements) or provide assurances that they will recover their legitimate costs. We
will continue to need a regulatory process that enables review and challenge the of networks’ business plans,
ensuring appropriate incentives to invest whilst not unduly exposing customers to unnecessary cost.

8. Focusing on attainment of the 2020 targets has highlighted the issues in transmission investment which
are delaying the connection of new generation, including renewables. Centrica has participated in a study
led by the Energy Network Strategy Group (chaired by DECC and Ofgem) which has identified a range of
transmission projects deemed to be ‘low regret’ proposals (ie very likely to be needed in the future.).

9. Centrica supports the study’s conclusions that reinforcements can be delivered to the required
timescales, provided the identified projects are taken forward immediately and the planning consent process
facilitates network development. These proposals will accommodate 45GW of new generation (including
34GW of wind), estimated cost £4.7 billion. Ofgem should introduce regulatory arrangements to support
this programme and facilitate timely capacity for new generation.

Government guidance and an eVective regulatory process are both essential

10. Better regulatory processes are needed to reduce the risk that the failure of network companies to
deliver new capacity or better manage existing capacity, contributes to failure to meet environmental targets.
Ofgem’s review of network monopoly regulation is timely. Given the special importance today of cost
eVective capital investment, the RPI-X review may well conclude that significant changes are required to the
current approach to ensure the new policy challenges are met in a way that better reflects the interests of all
stakeholders.

11. Government policies are helping to shape the future low carbon energy supply mix by (for example)
decisions on new coal plant, facilitation of new nuclear and measures such as the Renewables Obligation and
Feed-in TariVs for microgeneration. It makes sense therefore for government to provide high-level guidance
helping ensure networks are developed in a way that is consistent with its vision of the competitive
electricity market.

12. A more explicit government role would also acknowledge that the scale and type of future generation
investments will reflect both the environmental targets and the policies and support mechanisms put in place
by government to help meet them. Potential investors have to factor in risks around government policy as
an essential element in any large power generation investment, and as such, need consistency of approach.

13. As costs change and technologies evolve the regulatory process should allow government guidance
to be combined with customer requirements and demand for new network capacity. Views on the most cost
eVective forms of low carbon generation will change and user requirements should remain a key input to
network planning decisions. The future regulatory process may look substantially diVerent from the current
price control model. Centrica is working with other stakeholders as part of the RPI-Xw20 review to
determine what this model might be.

Networks must be more focused on meeting their customers’ needs

14. The processes for determining investment solutions may vary between transmission and distribution.
In transmission, National Grid (NG) is an independent system operator and there are many large power
market participants whose plans help shape NG’s investment priorities. By contrast, distribution companies
are mostly owned by major participants in generation and supply and there is less independent user
engagement in shaping the companies’ investment plans. The regulatory process should reflect these
diVerent dynamics.

15. As investment in Britain’s electricity networks drives increases in network costs the electricity
networks must focus more on their customers. British Gas currently spends £2 billion per annum on network
costs including over £600 million pa on electricity distribution charges. After years of decline, network costs
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now increase at rates above inflation, accounting for more than 20% of customers’ bills. Current estimates
on the implications of the distribution network operators’ (DNO) business plans suggest a 20% to 30%
increase in electricity distribution charges from 2010. Any increases of this scale have significant implications
for customers’ bills, suggesting the potential for customers to be paying 5% extra per annum at a time when
supplier are under huge pressure to reduce, not increase, what customers have to pay.

16. DNOs must fully explain the basis for these proposed price increases setting out the business case for
the new capital investments required. DNOs have often failed to spend their capital expenditure budgets,
and current price control evidence suggests they may have been excessively rewarded for some activities (eg
initiatives to reduce electricity losses), and that they have earned returns significantly higher than the allowed
cost of capital.

17. In terms of the regulatory framework going forward, it is essential for British Gas to be better able
to manage and predict network costs, enabling us to respond eVectively to customer demand for innovative,
competitively priced retail oVerings and to make energy more aVordable for our customers. Currently DNOs
provide only limited transparency and predictability of future charges leading to real costs for suppliers in
providing the fixed price oVerings many customers prefer. This position will be improved by Ofgem’s work
to require electricity DNOs to charge suppliers according to a common methodology.

A decision on the introduction of smart metering is urgently required

18. In considering the challenges networks face in future, smart metering will be an essential tool to help
reduce unnecessary investment and facilitate demand side response. The information gained from smart
meters may have a profound impact on the shape of the networks in the long term. A decision from
government confirming the mandate and the model for the roll-out of smart metering is therefore a key
priority. Once this investment programme has begun, we can then begin to plan for the development of smart
grids, and a world where we have more intelligent networks (reducing costs and improving customer service)
and better capacity planning and optimisation in network operations.

Notes on Specific Questions

Q1: What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

19. In order for Government to meet the 2020 decarbonisation targets, there will need to be a significant
amount of renewable generation connected to the network. We believe that the current grid is not fit for
purpose and needs investment to meet the demands that, new generation, distributed generation and
microgeneration will place upon it.

20. The longer term vision should be of a coordinated UK plc network strategy for GB—both
Transmission and Distribution. Whilst this does not assume the same approach for both, or even an
immediate decision, a joined up approach reflecting the interactions between diVerent parts of the network
is essential. However, in formulating this vision, there is a need to recognise the overall direction—is it
towards a 2050 “big” transmission “small” distribution network scenario or vice versa where local small
and/or distributed generation has had substantial growth? The LENS and ENSG work will be invaluable
in informing this debate.

21. In the medium term the requirement is to deliver new build to enable renewables targets (and business
as usual requirements) to be met, but 2020 is not an end in itself.

22. There are features of the current regime which we believe have merit, and should persist into the
future. The vision needs to acknowledge that the proper and flexible provision of services may entail a
combination of natural monopoly and competitive processes.

23. Realistically, we believe that the GB System Operator function should remain a geographic
monopoly, as the complexities associated with changing this are likely to be both costly and ineYcient—we
would envisage the same for the major existing networks. However, there is merit in facilitating independent
distributors competing for new build/infill networks.

24. In respect of the regime to support short and medium term connection of on and oVshore renewables,
a coordinated on and oVshore regime is needed, covering both the network and charging requirements. It
is essential that the OVshore Transmission Operator (OFTO) regime is eVective and eYcient—providing
timely oVshore connections, with lower operation and maintenance costs for developers.

25. Centrica believes that significant amounts of oVshore wind can be delivered assuming the right
political, regulatory and fiscal framework is in place.
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Q2: How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

26. The future generation mix will be determined by a combination of the signals sent to investors
through energy commodity prices and the policy framework, including the incentive mechanisms, that
Government and Ofgem is building in to the energy market. As the relative attractiveness of diVerent types
of new build generation change over time, the process for regulating the networks needs to able to deal with
these uncertainties and place the risks associated with diVerent network investments where they are best
placed to be managed.

27. User commitment is important in this context because through this principle customers are protected
from the risk of stranded network investment if a user underwrites the cost of the investment. Where users
are prepared to take on the investment risk, the networks should be confident and able to provide the
necessary capacity. However, experience with electricity transmission has shown that due to the lead times
sometimes required for new capacity to be delivered, network investment can be unnecessarily delayed. A
new regulatory framework needs to find better ways of managing these risks.

28. Some investments, as we are seeing now in electricity transmission, may need to take place ahead of
firm demand commitments. However, in order to protect the interests of consumers, we would not advocate
the indiscriminate application of this principle to both transmission and distribution and we also believe
that such investment, ahead of user commitment, should be carefully scrutinised as is the case with the
ENSG process.

Q3: What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

29. In considering these crucial questions, in particular, the impact on costs of constraints, it is essential
to recognize that both connection capability and capacity need to be addressed.

30. Centrica believes that access arrangements should support the connection of renewable generation,
whilst not undermining investment in existing and new conventional generation, in particular as variable
renewable generation requires conventional back-up. Our view is that “connect and manage” is the only
practical way forward in the timescale, but the resulting constraint costs will need to be eVectively managed.

31. In addition, as nuclear and most renewables have negligible short run marginal costs, they will seek
to generate whenever they can. This could lead to a significantly increased volume of must run generation
and reduced opportunities for flexible plant to capture value. To address this uncertainty, support
mechanisms need to be considered to ensure the right plant is available as required with incentives to move
load to times when the wind is blowing. This may be dependant on intelligent control of installed smart
metering.

32. Current transmission investment arrangements have resulted in transmission owners investing in
additional transmission capacity only in response to signals from generators (user commitment). Generation
plant build times of circa four years and transmission capacity lead times of circa seven years (with delays
(primarily) due to planning and consents), together with an increase in connection requests from wind and
new nuclear have resulted in a queue stretching beyond 2020.

33. The transmission owners have not been allowed to invest strategically, ahead of the predicted growth
in renewables, and this is now impacting their ability to provide connections in the required locations. GB
needs a co-ordinated blueprint for grid investments to 2020 and beyond. The ENSG study provides a co-
ordinated anticipatory investment plan and could form the basis of this blueprint. This work should be
leveraged immediately as regulatory uncertainty around this issue has the potential to deter investment and
ultimately impact GB’s security of supply (power). A coherent and cohesive set of network incentives is
needed to support investment and government objectives in a holistic manner.

Q4: What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

34. Currently, the oVshore activity is separated into two groups of projects: Round 1 and 2 and the longer
term, Round 3 projects.

35. In respect of Rounds 1 and 2, whilst we continue to have reservations, we support the current Ofgem
and DECC proposals. These need to be implemented to plan and carefully monitored, to avoid any
additional regulatory uncertainty deterring investors.

36. For Round 3, we believe that a more co-ordinated and strategic approach is called for. On this basis,
we believe that a careful review of the processes implemented for Rounds 1 and 2 is required and urgent
discussions are needed on how this process can be improved for Round 3. Consideration could be given to
zonal approaches or allowing developers to design and build the transmission assets in advance of the
tendering process.
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37. The economics of many Round 2 projects have suVered as a result of increases in project costs (due
to increases in commodity costs like steel and copper, but also exchange rate movements since most
components are bought in euros). Increased cost of capital is also pushing rates of return below
acceptable levels.

38. Another cost pressure on oVshore wind farm construction has been the changed assumptions for
charging of oVshore transmission network use of system charges (TNUoS). Initial assumptions used for
projects (and for the derivation of ROC values) were that generators would pay TNUoS charges as though
they had connected onshore, ie all oVshore cable and substation costs would be socialised across generators
and consumers. Over the past year Ofgem/National Grid’s proposals have changed, such that oVshore
substation and cable costs will be targeted directly at the oVshore generator. This change has a significant
impact, in some cases increasing oVshore transmission costs by a factor of ten or more.

39. Finally, whilst there is a clear need for regulatory stability to give investors confidence in the regime,
we believe that a review of the Round 1 and 2 process should be arranged after the first few tenders to ensure
that Round 2 projects can also benefit from the improved Round 3 process should they wish to do so.

Q5: What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

40. In terms of the formation of a supergrid, it is important to recognize this is not a panacea and doesn’t
mean that a move to a world of 100% generation from wind would be possible, neither would it negate the
need for a balanced portfolio of diVerent generation types to support the more variable supply sources.

41. Looking forward, we believe that greater interconnection with other markets will be a key feature,
oVering significant benefits and helping to diversify risk. These benefits include improvements in security
and diversity of supply, providing additional options to balance the UK system by exporting/importing
power to/from other countries. Better interconnection will help in managing the issues associated with wind
variability—such as the ability to export surplus power at windy times, and to import when the wind falls
away, as well as providing additional access to ancillary services such as fast response and black start, access
to cheaper power in other European countries and an improved ability to manage national over/under
supply.

42. On a larger scale the discussions around a supergrid oVer interesting opportunities. As well as the
benefits of greater interconnection set out above, this could provide multiple routes to market for oVshore
renewables/wind farm developers. However such benefits will need to be balanced against the risk that the
most eYcient inter-country transfer may not be achieved due to wind variability causing diYculties in
commercial/trading arrangements and the fact that power is likely to follow the route to the highest
priced market.

Q6: What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

43. Distribution networks do need to support the development of more small scale and distributed
generation. There is much that can be done within the existing policy frameworks to facilitate small scale
generation connecting to the networks in ways that minimize resulting network reinforcement requirements
(for example, through charging methodologies that send locational signals to generators to encourage them
to connect to the network where it is most cost eVective for customers). To the extent further investment in
distribution networks is required to support these further developments of small scale generation, the
distribution network operators should make the case for it as part of the current distribution price control
which will lead to new rates for customers for distribution costs from 2010.

Q7: What are the estimated costs of upgrading our electricity networks, and how will these be met?

44. The increases needed in network costs will be significant and it is essential to ensure that good value
is secured for customers. The proposed increases in regulated expenditure must be reviewed and challenged
robustly as part of the price control processes and only eYcient costs allowed. However, these investments
will have to be made if Government is serious about meeting environmental targets and the other aspects
of the “tri-lemma” referenced above. It should also be recognised that a proportion of the funds would need
to be spent in any case due to requirements for capital expenditure on the grid as part of the natural
investment cycle.

45. Given the costs associated with upgrading our electricity networks will be considerable, clarity is
needed on how the costs will be distributed equitably given the current debates around charging
methodologies.

March 2009
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Memorandum submitted by the Chemical Industries Association

Summary

The Chemical Industries Association39 is pleased to have the opportunity to make a submission to the
Committee and highlight our increasing concern that unless hard decisions are taken in a timely fashion, the
predicted generation shortfall from 2015 will become a very damaging reality.

In a CIA submission to the Committee regarding a hearing on 11 February40 we highlighted a number
of concerns with the medium to long-term electricity supply outlook. Our concerns have also been echoed
in a recent Sunday Times article Power warning as Labour dithers41 in which E.ON chief executive Paul
Golby is quoted as stating “The UK faces a potential energy crisis in the form of a massive gap in generating
capacity”. In the same article E.ON also state “Renewables could not work on the scale required to replace
the coal, oil and nuclear plants due to close in the next two decades”.

Not wishing to repeat in full the comments the CIA made in light of the oral hearing on 11 February please
find below a summary of the key issues. We then go on to consider the specific questions raised by the
Committee. We have not, however, oVered any opinion on technical grid operation/regulatory questions,
on which we believe the electricity industry and market regulator, are better qualified to comment.

Plant Closures

1. Much coal fired capacity will close in the medium term, as well as having its current availability already
limited by the Large Combustion Plant Directive—essentially these plants are allowed a maximum number
of hours’ use before closure. Our aging nuclear fleet is becoming less reliable and is also due for
decommissioning in the near future.

New Coal Plant

2. The building of new coal plant is a “hard decision” for several reasons:

— it will be more diYcult to meet GHG targets if we increase coal generation—inevitably other
sectors will have to shoulder a greater burden;

— coal generation uses up a large part of the CO2 allowances available under EUETS, so pushing up
the price of CO2 to industry in general and increasing the electricity price with the pass through of
electricity costs; and

— CCS is not yet proven, will be expensive and will reduce the overall eYciency of coal plants.

3. However we believe this is a decision that must be taken if we are to ensure a diverse and secure energy
mix for the future. New coal-fired generation should be built, and will have some oVsetting advantages:

— new coal fired generating capacity is significantly more eYcient than old, with net reduced
environmental impact (even in the interim before fitting CCS);

— it would allow the early closure of some of the least eYcient old plants, and would drop all of them
down the operational “merit order” so reducing CO2 emissions in the short term;

— the “new” stations could be supercritical boiler retrofits of older plants; and

— even more gas-fired generation is the only realistic alternative for new baseload generation capacity.
(As we observe below, wind is too intermittent and unreliable.) However, the country is
dangerously over-dependent on imported gas, for which we have inadequate local storage. Supply
uncertainty is already reflected in high and volatile prices.

4. If new coal plants are not built in time and there continues to be a lack of any other diverse baseload
electricity generation sources before 2015, there is a very real chance that derogations from the LCPD
directive will be needed to allow coal fired plant to run past its planned decommissioning date. In fact at a
recent Ofgem arranged LNG seminar,42 Global Insight confirmed that their forward market scenarios
already assume that opted-out LCPD plants will continue to run past their decommissioning dates. As a
result we will prolong the use of ineYcient coal power stations when more eYcient CCS ready plant could
be taking the strain.

39 The CIA has in membership around 150 of the larger companies in the UK chemical and pharmaceutical industry, which has
aggregate turnover in excess of £60 billion and directly employs almost 200,000 highly skilled people. It is the only major
manufacturing sector to generate a significant trade surplus.

40 Committee questioned the “big six” energy companies on prices and future investment on 11 February, the CIA oVered some
observations in light of this on 6 February via Alan Eastwood (e-mail).

41 Sunday Times Article of 15 March 09 online version link—http://www.timesonline.co.uk/tol/news/environment/
article5907905.ece

42 Ofgem LNG seminar held on 11 February, Global Insight responding to a question rose during a Q&A session.
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New Nuclear

5. Plans for new nuclear stations need to be progressed as quickly as possible, even though they will not
be completed in time to help with the likely mid-decade shortfall in generating capacity safety margin. They
are essential for meeting our greenhouse gas targets while maintaining reliable baseload supply.

Gas

6. The CIA’s concerns with the increasing reliance on natural gas for generating baseload electricity have
already been raised. However if a large percentage of the countries electricity is to come from gas fired power
station there should be a substantial rise in the amount of gas storage.

Wind

7. Whether or not an electricity network can cope with a large amount of embedded wind power is a
question for the network operator, electricity industry and energy regulator. We would however echo the
points made by E.ON (as highlighted in the summary). Heavy investment in wind power—while clearly a
green source—does little for energy security. Wind is not a dependable baseload provider, and will need
almost one for one conventional back-up capacity to maintain the same overall system security of supply.

Project Discovery

8. We note the current priority work Ofgem are undertaking “Project Discovery”43 in which they are
looking at the medium term outlook for GB markets and will be addressing some of the issues the Committee
are inquiring into. We hope that the Committee report will be a good representation and will direct Ofgem’s
report due in the summer.

Individual Responses to Questions asked by the Committee

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

9. The GB and NI grids will both need strengthening in order to cope with growing demand, with the
new locations of generating plant, with diVerent stability problems, and with additional interconnections
with other countries. Wind power, with the need to build one-for-one reserve capacity to cope with short-
term fluctuation will be another additional burden. The Government vision should be for a secure diverse
energy mix that maintains market competitiveness in the short to medium term ensuring that industry is still
present to provide green solutions.44

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills

10. One of our members has expressed serious doubts that the UK does not have the engineering capacity
today to fix the foreseen energy gap, with examples of how many key inputs have to be sourced outside the
UK. We believe just getting the engineering capacity in the UK up to speed is a huge challenge and therefore
urge decisions to be made quickly if we are to have any chance to resolve the problem.

11. Although the new planning act will address a number of issues in getting new nuclear and other major
infrastructure built the Government must ensure that major infrastructure projects are not delayed further
and national policy statements are developed with urgency.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills

12. In addition to large amounts of generating capacity approaching scheduled decommissioning, areas
of existing distribution networks are also very old. Investment to connect new generating capacity to the
grid should not be at the expense of maintaining existing infrastructure. In some industrial areas, eg parts
of the Humber South Bank, much cabling and related equipment is 50 or more years old. This not only
restricts local investment in renewables capacity, but also is a significant barrier to investment in new
manufacturing plant. New plants are not only needed to conserve Britain’s fast-disappearing manufacturing
industry, but also to allow the installation of newer more energy-eYcient technologies.

43 Link to Ofgem “Project Discovery” document/presentation with the report due to be sent to DECC in Summer 2009. http://
www.ofgem.gov.uk/Media/keyspeeches/Documents1/sbgi 5-3-09.pdf

44 Our products provide solutions to climate change. Our sites’ emissions are easily exceed by the emissions savings from using
our products, eg: materials for wind turbine blades, silicon for photovoltaic cells, fuel cells, insulation materials for housing,
low weight materials for cars, synthetic rubber for low rolling resistance tyres and low temperature detergents.
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What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

13. We have seen in the natural gas sector some of the risks of interconnecting with non deregulated
European markets—The UK is eVectively on the end of the “European Network” and there is a risk of
gaming where Pan European suppliers can make more profit by ensuring shortage of supplies in the UK.
Increased interconnection should be linked into the plans for deregulating and unbundling European
energy markets.

14. On the flip side there are a number of benefits:

— access to cheapest source of power (and as power prices include EUETS, this implies low carbon);

— even out fluctuations in supply and demand across large areas; and

— less reserve capacity needed overall.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

15. Small-scale operators (CHP and renewable) have great diYculty in forecasting their export to the grid
and a single unexpected event can lead to big changes in their output which can lead to significant penalties
(in percentage terms). This is a disincentive for small-distributed generators. Market arrangements need to
allow for greater flexibility, and the grid operator or distribution network operators need to improve their
ability to forecast the aggregate contribution of many small generators in order to reduce the penalty impact
on an individual small operator failing to deliver.

16. Major electricity users such as chemicals installations should not incur disproportionate connection
charges from the major generators/NGET to access the grid when supplementing green on-site generated
renewables and CHP. For example one large chemical installation uses CHP for two-thirds of its typical
800,000 MWh electricity demand with the balance from the grid. An average annual connection charge
approaching £300k is considered disproportionate for the consumption.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

17. While we do not have the resources to indicate the probable costs involved, it is however clear that
the ultimate costs will be borne by customers.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

18. Although Ofgem will be able to advise how the regulatory framework can ensure adequate investment
in this economic climate, with countries such as China investing in new generation plant as part of an
economic stimulus could the Government direct some of their economic stimulus funds into investment in
transmission upgrades or important major infrastructure such as gas storage?

March 2009

Memorandum submitted by Consumer Focus

Executive Summary

— Consumer Focus welcomes the Energy and Climate Change Committee (ECCC) inquiry into the
future of Great Britain’s (GB) electricity networks.

— GB is facing significant challenges in the development of our energy infrastructure to meet the
demands of current and future consumers and our environmental obligations. It is essential that
the interests of and impact on consumers are put at the heart of policy and planning debates and
decisions.

— Consumers pay diVerent network charges depending on where they live. With major changes ahead
now is the time to investigate whether it is in the best interests of consumers to continue with
regional charging or move to national charging.

— Investment costs will be significant. A number of broad estimates have been identified but it is
unclear what proportion of the costs will be borne by shareholders and consumers. It is essential
that we have clarity on the cost impact on an individual household and what consumers will see
in return.

— Any increase in electricity bills will put further pressure on household budgets. We need to ensure
there are adequate protections in place for the least aZuent in our society.
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Background

1. Consumer Focus is a brand new organisation which champions the needs of consumers across
England, Wales, Scotland and, for postal services, Northern Ireland. We want to see consumers at the heart
of business and government decision making. We have the power to take action where markets are failing
consumers and to ensure a fair deal for all—especially the vulnerable and disadvantaged.

Introduction

2. GB is facing significant challenges in the development of our energy infrastructure to meet the demands
of current and future consumers and our environmental obligations. The issues that need to be addressed
are:

— Generating capacity equivalent to almost a third of current electricity demand will be redundant
by 2020 and needs to be replaced.

— The current economic climate has aVected demand, household budgets and finance for investment.

— The EU targets, which call for a 20 per cent reduction on greenhouse gas emissions and 20 per cent
of final energy consumption from renewable sources by 2020.45

— Consumers need to be at the heart of the policy and planning debate and decision making. We need
to understand the social and economic consequences on households.

Investment Costs

3. The costs involved in developing our energy infrastructure and meeting environmental obligations are
significant. The Department of Energy and Climate Change (DECC) and Ofgem Electricity Networks
Strategy Group estimate investment costs of up to £4.7 billion to accommodate new power generation by
2020.46 A report by Ernst and Young commissioned by Centrica estimate that the energy industry will need
to invest £234 billion by 2025 to maintain security of supply and to reach governmental targets for the
industry (includes new wind farms, nuclear power stations and grid connections).47

4. It remains unclear what proportion of the required investment costs will be borne by shareholders and
consumers. It is essential that we have clarity about the cost impact on an individual household and what
consumers will see in return. Consumers need secure and diverse supplies at a fair and aVordable price. Any
increase in bills will put further pressure on household budgets. We need to ensure there are adequate
protections in place for the least aZuent in our society.

5. Socials tariVs are a means to provide protection for the most vulnerable consumers and a means to
provide help to households facing high fuel bills. Consumer Focus supports the Fuel Poverty Bill currently
being considered by Parliament. The Bill will also require energy suppliers to oVer tariVs at a rate lower than
any existing market tariV to certain prescribed consumers such as vulnerable and low income households.
This would limit their exposure to high energy bills.

6. The Fuel Poverty Bill will enhance the use of energy eYciency measures to tackle fuel poverty. The Bill:

— Puts energy eYciency centre stage in the battle against fuel poverty.

— Stipulates that homes must be brought up to a measurable energy eYciency level so they are “fuel
poverty proofed” and household energy bills can be reduced by up to 70 per cent.

— Mandates that social tariVs are provided until homes are “fuel poverty proofed”.

7. Other initiatives such as demand side management and more innovative technologies that could be
used locally should be investigated as potential strategies to help reduce the amount of large scale investment
required.

8. Any investment in networks needs to ensure that micro and community generation has the access it
needs to export unused electricity, in order to facilitate direct consumer and community investment in
renewable technology. Consumer Focus is undertaking work on the role feed in tariVs can play in promoting
renewable technology including funding arrangements. Without aVordable and timely access to the grid,
consumers and communities will become disenchanted with the Government’s renewable energy strategy
and the part that they can play in it.

Network Charging

9. Over the past six years, consumers have seen their electricity bills rise by 94% pushing millions of
households into fuel poverty. Some 5.4 million households were estimated to be in fuel poverty this winter.48

Consumers pay diVerent charges for their electricity depending on where they live in GB (a map of the
distribution network operators across GB by supply region is provided in Annex A). Consumers in Scotland
and Wales typically pay more in electricity network charges than consumers in England.

45 The UK target is 15% (see paragraph 3 of the House of Lords report on the EU targets at http://
www.publications.parliament.uk/pa/ld200708/ldselect/ldeucom/175/175.pdf) but the Government’s aspiration is to deliver
20% by 2020 (see http://www.berr.gov.uk/energy/sources/renewables/index.html)

46 http://www.berr.gov.uk/files/file50333.pdf
47 Ernst and Young report refer to: http://www.ft.com/cms/s/0/e588b736-01db-11de-8199-000077b07658.html?nclick check%1
48 Refer to Consumer Focus media release on 18 March 2009. Go to: http://consumerfocus.org.uk/en/content/cms/

News Press/Winter bills leave 4/Winter bills leave 4.aspx
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10. Single rate meter consumers in the Scottish Hydro and Swalec regions pay network charges 16% and
17% respectively above average GB levels. Only one region in England, SWEB, has higher network costs
than the Scottish Power region. Network charges in the Scottish Power region are 10% above the GB
average, while those in the Scottish Power Manweb region are the ninth highest from the 14 supply regions
at 3% above the GB average. Annex B Table 1 provides indicative network charges for a single rate meter
medium user (annual consumption of 3,300kWh) from 1 April 2009 ranked from cheapest to most
expensive.

11. For Economy 7 users, network charges in both Scotland and Wales areas are also above the GB
average and provide four of the five most expensive charging regions. Charges in the Hydro Electric and
Scottish Power regions are both 18 per cent above the GB average. Those in the Swalec and Scottish Power
Manweb regions are also 20 per cent and 6 per cent above. Annex B Table 2 provides indicative network
charges for an Economy 7 meter medium user (annual consumption of 6,600kWh) from 1 April 2009 ranked
from cheapest to most expensive.

12. In all cases the reasons for the premia to GB average levels are higher distribution use of system
(DUoS) charges. Network charges are to increase by around 5% at 1 April 2009 compared with 1 April 2008
averaged across Great Britain. This move follows an increase of a similar magnitude in charges in force at
1 April 2008 compared with those in force at 1 April 2007. Above average increases for use of the
transmission system are being levied in Scotland for 1 April 2009, a trend consistent from 1 April 2008, while
above average DUoS charge increases are expected in both Scottish Power and Scottish Power Manweb
supply regions for 1 April 2009. This again is a trend consistent from 1 April 2007. For further information
refer to Annexe C for a copy of the unpublished report The Costs to Consumers of Electricity Network
Charges, commissioned by Consumer Focus. This document updates a report from our predecessor,
energywatch, which commissioned a review of domestic electricity prices in Wales and compared prices with
other areas of GB in April 2008.49

13. Following campaigning by consumer organisations, the Government agreed to retain special
protections for consumers in areas with high distribution costs. Consumers in the Hydro Electric region
currently receive a cross subsidy from consumers across the whole of GB to help oVset the significantly
higher costs of distribution that they face.50

14. It is important to remember that the vast majority of consumers are passive users of the network and
unable to respond to pricing signals. We question whether consumers understand the extent to which
network charges aVect the price they pay for their electricity and even if they were aware of the breakdown
of their bill whether they would be able to respond to such a locational signal. For example, a domestic
consumer is more likely to consider rental/housing prices, distance from work, surroundings and schools
rather than the network charges when deciding where to live.

15. Significant investment is going to be required for GB to meet its environmental obligations. It has yet
to be determined how the investment costs will be covered. Given these are national obligations and that
consumers in parts of GB pay significantly higher network charges, now is the time to investigate whether
it is in the best interests of consumers to continue with regional charging or move to national charging for
domestic consumers.51 Consumer Focus plans to commission an analysis of national versus regional
charges for domestic consumers which we would be happy to share with the Committee once completed.
This work will consider the social, economic and behavioural impact on domestic consumers.

March 2009

49 The 2008 report can be found at: http://collections.europarchive.org/tna/20080922203044/http://www.energywatch.org.uk/
uploads/Welsh household electricity prices April 2008.pdf

50 http://www.nationalgrid.com/NR/rdonlyres/0A386108-C4D9-416E-B950-439EB609C67C/24712/
AAHEDCdrafttariVs.pdf. The high electricity distribution costs charge (HDCA) is levied on all consumers in GB. Previously
these costs were recovered through the former Hydro Benefit from Scottish and Southern Energy’s generation business before
the introduction ofBetta inApril 2005. Its annual value is approximately £50mnor around 0.7p/kWhdistributed in theHydro
Electric region. Without it 1 April 2009 DUoS charges to the Economy 7 user would be 80% higher than the Great Britain
average in the Hydro-Electric region (against 38%) and 70% higher for the single rate user (against 40%).

51 The charging arrangements that are appropriate for domestic consumers may diVer from the charging arrangements that are
appropriate for generators who may be better placed to respond to locational pricing signals.
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Annex A

ELECTRICITY DISTRIBUTION NETWORK OPERATORS IN GB BY SUPPLY REGION
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Annex B

INDICATIVE NETWORK CHARGES FOR DOMESTIC CONSUMERS

Table 1

INDICATIVE NETWORK CHARGES 1 APRIL 2009—MEDIUM USER SINGLE RATE METER

Supply region Transmission Distribution HDCA BSUoS All network All £ Rank
charges

Seeboard 0.44 1.52 0.01 0.16 2.13 70.30 1
East Midlands 0.35 1.65 0.01 0.16 2.18 71.81 2
Eastern 0.36 1.68 0.01 0.16 2.21 72.99 3
Midlands 0.39 1.71 0.01 0.16 2.28 75.08 4
Norweb 0.30 1.80 0.01 0.16 2.28 75.15 5
London 0.43 1.69 0.01 0.16 2.30 75.76 6
Yorkshire 0.30 1.86 0.01 0.16 2.34 77.22 7
Northern 0.23 2.05 0.01 0.16 2.45 80.98 8
ScottishPowerManweb 0.29 2.15 0.01 0.16 2.62 86.44 9
Southern 0.43 2.02 0.01 0.16 2.63 86.78 10
ScottishPower 0.16 2.54 0.01 0.16 2.88 94.88 11
SWEB 0.46 2.30 0.01 0.16 2.93 96.76 12
ScottishHydro 0.07 2.82 0.01 0.16 3.06 101.01 13
Swalec 0.42 2.49 0.01 0.16 3.08 101.80 14
Average 0.33 2.02 0.01 0.16 2.53 83.35

Table 2

INDICATIVE NETWORK CHARGES 1 APRIL 2009—MEDIUM USER ECONOMY 7 METER

Supply region Transmission Distribution HDCA BSUoS All network All £ Rank
charges

Eastern 0.18 1.12 0.01 0.16 1.47 97.15 1
Norweb 0.15 1.17 0.01 0.16 1.49 98.52 2
Seeboard 0.21 1.11 0.01 0.16 1.50 98.81 3
East Midlands 0.17 1.17 0.01 0.16 1.51 99.95 4
Midlands 0.19 1.21 0.01 0.16 1.57 103.56 5
Yorkshire 0.15 1.29 0.01 0.16 1.62 106.69 6
Southern 0.21 1.28 0.01 0.16 1.66 109.69 7
London 0.21 1.30 0.01 0.16 1.68 111.13 8
Northern 0.11 1.41 0.01 0.16 1.70 112.12 9
ScottishPowerManweb 0.14 1.63 0.01 0.16 1.94 128.35 10
SWEB 0.22 1.82 0.01 0.16 2.22 146.43 11
ScottishHydro 0.03 2.01 0.01 0.16 2.22 146.52 12
ScottishPower 0.08 1.98 0.01 0.16 2.23 147.17 13
Swalec 0.21 1.89 0.01 0.16 2.27 149.84 14
Average 0.16 1.46 0.01 0.16 1.79 118.28

Source: Grid charges 2009 paper fro Consumer Focus by Cornwall Energy, March 2009.

Annex C

THE COSTS TO CONSUMERS OF ELECTRICITY NETWORK CHARGES

A Comparison of the Position at 1 April 2009 on 1 April 2008 by Cornwall Energy

16. This short paper has been prepared by Cornwall Energy for Consumer Focus in support of the
summary numerical analysis we have also prepared of the annualised costs of electricity network use of
system charges eVective at 1 April 2009 in comparison with those at 1 April 2008 and 1 April 2007. The
purpose of the paper is to highlight the changes in network charges applied to consumers in Wales and
Scotland compared with those in England.

17. Reflecting the Consumer Focus definition of a “Medium user,” we have considered charges regionally
as applied to annual consumptions of 3.3MWh for single rate meters and 6.6MWh for Economy 7/OV Peak
meters. The results of this analysis are presented in summary form by supply region highlighting key
diVerences.
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Key Findings

18. Scottish and Welsh consumers typically pay more for in electricity network charges than their
counterparts in England. According to schedules in force at 1 April 2009, single rate meter consumers in the
Scottish Hydro and Swalec regions pay network charges 16% and 17% respectively above average Great
Britain levels. Only one region in England, SWEB, has higher network costs than the Scottish Power region.
Network charges in the Scottish Power region are 10% above the Great Britain average, while those in the
Scottish Power Manweb region are the ninth highest from the 14 supply regions at 3% above the Great
Britain average.

19. For Economy 7 users, network charges at 1 April 2009 in both Scottish and Welsh areas are also above
the Great Britain average and provide four of the five most expensive charging regions. Charges in the Hydro
Electric and Scottish Power regions are both 18% above the Great Britain average, those in the Swalec and
Scottish Power Manweb regions are also 20% and 6% above.

20. In all cases the reasons for the premia to Great Britain average levels are higher distribution use of
system (DUoS) charges.

21. Network charges are to increase by around 5% at 1 April 2009 compared with 1 April 2008 averaged
across Great Britain. This move follows an increases of a similar magnitude in charges in force at 1 April
2008 compared with those in force at 1 April 2007.

22. Above average increases for use of the transmission system are being levied in Scotland for 1 April
2009, a trend consistent from 1 April 2008, while above average DUoS charge increases are expected in both
Scottish Power and Scottish Power Manweb supply regions for 1 April 2009. This again is a trend consistent
from 1 April 2007.

Network Charging

23. The delivery of electricity through the transmission and distribution grids to consumer meters is not
competitive, and a number of companies operate localised or regional monopoly services providing these
functions. National Grid operates and charges for use of the transmission system in Great Britain (which
in turn is owned regionally by three asset owners) which deals with the bulk transfer of power across Britain.
Seven distribution network operators (DNOs) own and operate 14 regional distribution systems, which
distribute the power at lower voltage to businesses and homes. Network use is provided on a non-
discriminatory, open access basis according to charges that are published using methodologies agreed with
the regulator, Ofgem.

24. We have compared the published charges that will be current at 1 April 2009 against those applied
from 1 April 2008 as follows:

— Transmission network use of system charges (TNUoS) vary by supply region. We have applied the
p/kWh charge regionally on the assumption that the average single rate meter consumer uses 14.3%
(472kWh of 3,300 kWh) and the average Economy 7 user 7% of their electricity during the period
specified by National Grid over which charges are set.52 We have applied the appropriate volume
calculations to the use of system charges as published by National Grid.53

— Balancing services use of system charges (BSUoS) are common regardless of location. We have
assumed annualised charges of 0.15p/kWh for 1 April 2008 consistent with the latest information
from National Grid on BSUoS costs for the 2008–09 financial year.54 Information on the incentive
to be applied to National Grid to manage these costs in 2009–10 indicates BSUoS costs in the
2009–10 year could be of the order of 0.16p/kWh, although they may possibly range as high as
0.18p/kWh. We have applied an assessment of BSUoS of 0.16p/kWh for the 1 April 2009 cost
estimates. We are also aware of proposals to regionalise BSUoS costs but have not factored their
potential impact in to our work.

— Distribution use of system charges (DUoS) also vary by supply region. We have calculated a total
cost from charging information for each region according to information collated by the Energy
Networks Association.55

— The regulated charge for assistance for areas with high electricity distribution costs (HDCA)56 is
common regardless of location. We have assumed an annualised on-cost of 0.014616p/kWh as
applied for the 2008–09 charging year in the absence of the rate yet being confirmed for the 2009–10
charging year.

52 The transmission network use of system tariV for small, non half hourly metered consumption is based on the annual energy
consumption during the period 16:00 hrs to 19:00 hrs over the relevant financial year.

53 http://www.nationalgrid.com/NR/rdonlyres/8B87819C-F80C-450D-8AC3-B0C16F606F3C/31609/
FinalTariVs2009 2010.xls

54 http://www.nationalgrid.com/NR/rdonlyres/A9F8774E-8CAB-4BEA-9605-5AA05DC0FEE9/32267/
Feb2009 01 Ops Update.pdf

55 http://2009.energynetworks.org/use-of-system-charges
56 This charge levied on all consumers in Great Britain provides revenues which are used to oVset high distribution costs in the

North of Scotland. http://www.nationalgrid.com/NR/rdonlyres/0A386108-C4D9-416E-B950-439EB609C67C/24712/
AAHEDCdrafttariVs.pdf
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25. TNUoS and DUoS charges vary regionally reflecting the diVerent characteristics and operating costs
of the 14 regional networks. They also vary regionally for transmission as the charging structure is intended
to reflect costs being driven by the primary flow on the network of shifting bulk power from the north of
Great Britain to its south. BSUoS and HDCA charges are common regardless of location as the former
reflects the costs of keeping the national transmission network in balance and the latter a political decision
to collect some of the extra costs of distribution in the Scottish Hydro region from consumers throughout
Great Britain.57

Level of Charges

26. Network charges at 1 April 2009 for single rate meter consumers in the Scottish Hydro and Swalec
areas are the highest of all 14 supply regions. Charges in these regions are 16% and 17% respectively above
average Great Britain levels. The key contributor to the diVerentials are DUoS charges which are
respectively 40% and 23% above the Great Britain average. Only one region in England, SWEB, has higher
network costs than the Scottish Power region. Network charges in the Scottish Power region are 10% above
the Great Britain average, with the key contributor DUoS costs some 26% above the Great Britain average.
Scottish Power Manweb regional network charges are the ninth highest from the 14 and also above average
by some 3% due to DUoS charges 7% above the Great Britain average. Table 3 below illustrates.

27. For Economy 7 users, network charges in both Scottish and Welsh areas are also above the Great
Britain average and provide four of the five most expensive charging regions. Charges in the Hydro Electric
and Scottish Power regions are both 18% above the Great Britain average, due to DUoS charges in each
region that are 38% and 36% respectively above Great Britain average DUoS charges. Network charges in
the Swalec and Scottish Power Manweb regions are also 20% and 6% above the Great Britain average
respectively due to DUoS charges 36% and 12% above the Great Britain average DUoS charge. Table 4
provides more information.

Table 3

INDICATIVE NETWORK CHARGES 1 APRIL 2009—MEDIUM USER SINGLE RATE METER

Supply region Transmission Distribution HDCA BSUoS All network All £ Rank
charges

Seeboard 0.44 1.52 0.01 0.16 2.13 70.30 1
East Midlands 0.35 1.65 0.01 0.16 2.18 71.81 2
Eastern 0.36 1.68 0.01 0.16 2.21 72.99 3
Midlands 0.39 1.71 0.01 0.16 2.28 75.08 4
Norweb 0.30 1.80 0.01 0.16 2.28 75.15 5
London 0.43 1.69 0.01 0.16 2.30 75.76 6
Yorkshire 0.30 1.86 0.01 0.16 2.34 77.22 7
Northern 0.23 2.05 0.01 0.16 2.45 80.98 8
ScottishPowerManweb 0.29 2.15 0.01 0.16 2.62 86.44 9
Southern 0.43 2.02 0.01 0.16 2.63 86.78 10
ScottishPower 0.16 2.54 0.01 0.16 2.88 94.88 11
SWEB 0.46 2.30 0.01 0.16 2.93 96.76 12
ScottishHydro 0.07 2.82 0.01 0.16 3.06 101.01 13
Swalec 0.42 2.49 0.01 0.16 3.08 101.80 14
Average 0.33 2.02 0.01 0.16 2.53 83.35

Table 4

INDICATIVE NETWORK CHARGES 1 APRIL 2009—MEDIUM USER ECONOMY 7 METER

Supply region Transmission Distribution HDCA BSUoS All network All £ Rank
charges

Eastern 0.18 1.12 0.01 0.16 1.47 97.15 1
Norweb 0.15 1.17 0.01 0.16 1.49 98.52 2
Seeboard 0.21 1.11 0.01 0.16 1.50 98.81 3
East Midlands 0.17 1.17 0.01 0.16 1.51 99.95 4
Midlands 0.19 1.21 0.01 0.16 1.57 103.56 5

57 These costs were recovered through the former Hydro Benefit from Scottish and Southern Energy’s generation business
before the introduction of Betta in April 2005. Its annual value is approximately £50mn or around 0.7p/kWh distributed in
the Hydro Electric region. Without it 1 April 2009 DUoS charges to the Economy 7 user would be 80% higher than the Great
Britain average in the Hydro-Electric region (against 38%) and 70% higher for the single rate user (against 40%).
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Supply region Transmission Distribution HDCA BSUoS All network All £ Rank
charges

Yorkshire 0.15 1.29 0.01 0.16 1.62 106.69 6
Southern 0.21 1.28 0.01 0.16 1.66 109.69 7
London 0.21 1.30 0.01 0.16 1.68 111.13 8
Northern 0.11 1.41 0.01 0.16 1.70 112.12 9
ScottishPowerManweb 0.14 1.63 0.01 0.16 1.94 128.35 10
SWEB 0.22 1.82 0.01 0.16 2.22 146.43 11
ScottishHydro 0.03 2.01 0.01 0.16 2.22 146.52 12
ScottishPower 0.08 1.98 0.01 0.16 2.23 147.17 13
Swalec 0.21 1.89 0.01 0.16 2.27 149.84 14
Average 0.16 1.46 0.01 0.16 1.79 118.28

Charge Changes

28. TNUoS and DUoS charges to apply at 1 April 2009 for the medium user are generally higher than
those in force 12 months earlier. Increases average around 6% for both TNUoS and DUoS charges.

29. However TNUoS charge increases in both the Scottish regions are above average for both user types,
while above average DUoS charge increases have been implemented in both Scottish Power and Scottish
Power Manweb supply regions. For each of the four Scottish and Welsh regions the following charge
changes have been finalised for 1 April 2009:

— Annualised transmission costs in the Scottish Hydro area (North of Scotland) will rise by 3% and
distribution charges by 23%. The transmission increase is above the Great Britain average of 6%
but in absolute terms these costs remain much the lowest of the 14 regional charges. Distribution
charges remain the highest levied in the 14 supply regions.

— Annualised transmission costs in the Scottish Power area (South of Scotland) will rise by 8% and
distribution charges by 12%. The transmission increase is also above the Great Britain average of
6% but again in absolute terms these costs are below the Great Britain average. Distribution
charges remain the second-highest levied in the 14 supply regions.

— Annualised transmission costs in the Scottish Power Manweb area (Merseyside and North Wales)
will remain stable but distribution charges are increasing by 14%. The transmission change is below
the Great Britain average increase of 6% and costs are slightly below the Great Britain average.
Distribution charges are the 5th highest levied in the 14 supply regions and above the Great
Britain average.

— Annualised transmission costs in the Swalec area (South Wales) will remain stable and distribution
charges are rising by 4–5%. The transmission change is below the Great Britain average increase
of 6% but costs are a fifth above the Great Britain average. Distribution charges are the 3rd highest
levied in the 14 supply regions and above the Great Britain average.

30. Tables 5, 6, 7 and 8 overleaf illustrate. Tables 5 and 6 compare changes in charges eVective 1 April
2009 with those applicable a year earlier for respectively single rate and Economy 7 users. Tables 7 and 8
show similar comparative information for 1 April 2008 charges against those in force at 1 April 2007. They
are followed by a short supplementary note on the structure of British electricity networks.

Table 5

INDICATIVE NETWORK CHARGE CHANGES 1 APRIL 2009 ON 1 APRIL 2008—MEDIUM
USER SINGLE RATE METER

Supply region Transmission Distribution

ScottishPowerManweb "0.4% 13.9%
ScottishPower 8.4% 11.7%
SWEB "0.5% 8.0%
Midlands 6.4% 7.7%

Southern 2.8% 7.1%

Yorkshire 9.9% 6.8%

Swalec "0.1% 5.1%

London 0.7% 4.8%

Seeboard 7.4% 4.4%

East Midlands 5.4% 3.2%
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Supply region Transmission Distribution

ScottishHydro 23.4% 3.2%
Northern 12.2% 1.4%
Eastern 2.1% 1.2%
Norweb 7.1% "6.7%
Average 6.1% 5.1%

Table 6

INDICATIVE NETWORK CHARGE CHANGES 1 APRIL 2009 ON 1 APRIL 2008—MEDIUM
USER ECONOMY 7 METER

Supply region Transmission Distribution

Yorkshire 9.9% 17.2%
Northern 12.2% 16.2%
ScottishPowerManweb "0.4% 13.8%
ScottishPower 8.4% 11.9%
Midlands 6.4% 8.2%
SWEB "0.5% 7.9%
Southern 2.8% 7.1%
London 0.7% 5.5%
Swalec "0.1% 4.4%
East Midlands 5.4% 4.2%
Seeboard 7.4% 4.2%
ScottishHydro 23.4% 3.2%
Eastern 2.1% 1.1%
Norweb 7.1% "12.0%
Average 6.1% 6.6%

Table 7

INDICATIVE NETWORK CHARGE CHANGES 1 APRIL 2008 ON 1 APRIL 2007—MEDIUM
USER SINGLE RATE METER

Supply region Transmission Distribution

ScottishPowerManweb "0.4% 13.9%
ScottishPower 8.4% 11.7%
SWEB "0.5% 8.0%
Midlands 6.4% 7.7%
Southern 2.8% 7.1%
Yorkshire 9.9% 6.8%
Swalec "0.1% 5.1%
London 0.7% 4.8%
Seeboard 7.4% 4.4%
East Midlands 5.4% 3.2%
ScottishHydro 23.4% 3.2%
Northern 12.2% 1.4%
Eastern 2.1% 1.2%
Norweb 7.1% "6.7%
Average 6.1% 5.1%

Table 8

INDICATIVE NETWORK CHARGE CHANGES 1 APRIL 2008 ON 1 APRIL 2007—MEDIUM
USER ECONOMY 7 METER

Supply region Transmission Distribution

Yorkshire 9.9% 17.2%
Northern 12.2% 16.2%
ScottishPowerManweb "0.4% 13.8%
ScottishPower 8.4% 11.9%
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Supply region Transmission Distribution

Midlands 6.4% 8.2%

SWEB "0.5% 7.9%

Southern 2.8% 7.1%

London 0.7% 5.5%

Swalec "0.1% 4.4%

East Midlands 5.4% 4.2%

Seeboard 7.4% 4.2%

ScottishHydro 23.4% 3.2%

Eastern 2.1% 1.1%

Norweb 7.1% "12.0%

Average 6.1% 6.6%

Electricity Networks in Great Britain—Supplementary Note

31. Electricity is shipped from power stations to consumers through a core national transmission system
and 14 regional distribution networks. Suppliers pay the operators of these networks for the use made of
them by the consumers they supply. In turn suppliers account for these charges as part of their bills to
consumers.

32. The transmission network is operated by a single company—National Grid—but with assets under
diVerent ownership north and south of the border. National Grid also owns the transmission network of
275kV and 400kV wires in England and Wales while Scottish Power and Scottish Hydro own the networks
respectively in southern and northern Scotland. North of the border 132kV wires are also classified as
transmission rather than distribution assets.

33. The mechanism applied to collect TNUoS charges from suppliers for smaller users including
households is based on demand zones that correspond to the distribution charging regions.

34. DUoS charges are applied to cover the costs of moving power from the national transmission system
to the customer’s meter through the local distribution networks. As with TNUoS, charges for each of the
14 distribution network regions in Great Britain are regulated by Ofgem. Distribution tariVs vary regionally,
and also according to the voltage level at which the customer is connected and the metering configuration
at the site. Typically, DUoS charges consist of a standing charge and a consumption charge. The
consumption charge may consist of several unit rates, especially for sites where metering records data for
more than one time block.

Memorandum submitted by The Crown Estate

Summary

— The Crown Estate is committed to working with Government, National Grid, developers and all
stakeholders to help ensure that the aspirations of the UK for oVshore renewable energy are met.

— There is excellent potential within UK waters for wind and marine renewable energy deployment
with an industry keen to exploit this potential.

— One of the most significant barriers facing this generation is access to the onshore transmission
network. It is essential that a significant level of reinforcement is carried out if these natural energy
resources are to be exploited to their full potential.

— The oVshore transmission regime should not be looked at in isolation from the onshore system.
The most cost eVective solutions can be found through considering the best overall solution to
optimise the building and operation of the onshore and oVshore network.

— Significant investment in Britain’s electricity network is required if the Government’s targets for
renewable generation are to be met.

— The oVshore transmission regime must be allowed to consider the provision for more than one
oVshore energy installation at one time. The Crown Estate advocates a strategic approach to the
planning and design of the oVshore grid.
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1.0 The Crown Estate

The diverse portfolio of The Crown Estate comprises marine, rural and urban properties across the whole
of the United Kingdom valued in total at over £7 billion (2006–07 figures). Under the 1961 Crown Estate
Act, The Crown Estate is charged with maintaining and enhancing both the value of the property and the
revenue from it consistent with the requirements of good management. We are a commercial organisation
guided by our core values of commercialism, integrity and stewardship.

The Crown Estate’s entire revenue surplus is paid directly to HM Treasury for the benefit of all UK
taxpayers; in 2006–07 this amounted to £200.1 million.

1.1 The Marine Estate

Our Marine Estate comprises virtually the entire UK seabed out to the 12 nautical mile territorial limit,
in addition to the sovereign rights to explore and make use of the natural resources of the UK continental
shelf, with the exception of oil, coal and gas. We own approximately 55% of the foreshore and around half
the beds of estuaries and tidal rivers in the United Kingdom. A wide variety of businesses and organisations
conduct economic and conservation activities across our Marine Estate, with an estimated total value of
some £46 billion providing almost 890,000 jobs. Over 20% of our coastal estate is leased out to
conservation bodies.

The Crown Estate manages its marine assets on a commercial basis, guided by the principles of sustainable
development and social responsibility. We take a consistent approach to the management of our activities
around the UK, whilst retaining flexibility to take local factors into account whenever necessary.

The Crown Estate can bring to bear an unparalleled level of knowledge and expertise on issues relating to
management of the foreshore, the territorial seabed and continental shelf. This knowledge includes marine
resource management (e.g. marine aggregate extraction, marine renewable energy installations, seabed
infrastructure, aquaculture and new activities such as gas storage and carbon capture and storage) and its
interplay with other marine activities such as defence, energy, navigation and marine safety. We have a strong
understanding of the needs of a broad range of sea users, as commercial partners, customers and
stakeholders.

2.0 Introduction

This response to the Committee’s call for evidence is informed by The Crown Estate’s extensive experience
of managing activities within the marine environment and, within its core remit, of balancing economic
activity with stewardship of natural resources for future generations to use and enjoy.

We are aware that the first inquiry by the Energy and Climate Change Committee into “The Future of
Britain’s Electricity Networks” will examine how Britain’s networks will need to adapt in response to future
changes in the generation mix, and the role of the Government and Ofgem in facilitating this, and the
potential for a supergrid. This response does not specifically address the questions raised but we believe it
is a useful contextual document that will help inform the Committee on this important issue.

In June 2008, The Crown Estate announced the third leasing round for oVshore wind energy. This is
intended to deliver up to 25 GW of new oVshore wind generation by 2020. In addition during 2008, a leasing
application process for oVshore wind in Scottish Territorial Waters was also held with 6.4GW of exclusivity
agreements being granted in January 2009 pending the outcome the Scottish Government’s SEA. Finally,
The Crown Estate are currently holding a tender for marine renewable energy installations in Pentland Firth.
It is anticipated that up to 700MW of marine renewable energy will be achieved by 2020, but there is the
potential for considerably more to be delivered from the Pentland Firth and also from other areas around
the UK coast.

2.1 Onshore Grid Reinforcement

There is an excellent resource within UK waters for wind and marine renewable energy deployment with
an industry keen to exploit this potential. However, one of the most significant barriers facing this generation
is access to the onshore transmission network. It is essential for a significant level of reinforcement to be
carried out if these natural energy resources are to be exploited to their full potential. In December 2008,
The Crown Estate published a study showing an indicative scenario for deployment of oVshore wind
generation under Round 3. This study identified onshore and oVshore network requirements and fed into
the excellent work that was carried out under the auspices of DECC by the Energy Networks Strategy Group
(ENSG). The Crown Estate encourage the Committee to recommend further work by groups such as ENSG
where the total network requirements can be considered in a coordinated and strategic manner. This will
present opportunities to identify cost savings which will benefit the consumer.

2.2 Access to the Grid

It is essential that improved access to the National Grid system is implemented within a reasonably tight
timeframe for oVshore wind, wave and tidal developers. Failure to deliver improved access will inevitably
result in developers taking their technology to other locations, possibly abroad. The Crown Estate has been
instrumental in seeking to improve grid access for all oVshore renewable energies and will, in conjunction
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with others, continue to seek early resolution to this problem. Developing oVshore transmission links will
allow energy projects, including those in remote areas, to improve access to the wider UK and European
markets.

2.3 Investment and Strategic Planning

Significant investment in Britain’s electricity network is required if the Government’s targets for
renewable generation are to be met. In December 2008, The Crown Estate published a connection study in
support of Round 3. This work considered a scenario for connecting 25GW of oVshore wind. The study
identified that approximately £10 billion of network reinforcements would be needed. Of this, approximately
7% related to onshore works.

In order that the most eYcient and economic solution for network investment is delivered, it is essential
that a strategic plan is developed and implemented. The Crown Estate commend the work undertaken by
the Electricity Networks Strategy Group (ENSG), established under the auspices of DECC, in identifying
necessary reinforcements for the onshore transmission network.

The oVshore transmission regime should not be looked at in isolation from the onshore system. The most
cost eVective solutions can be found through considering the best overall solution to optimise the building
and operation of the onshore and oVshore network. In doing so, innovation and integration with the use of
High Voltage Direct Current (HVDC) technology can be accounted for. Additionally, in order for the
delivery of oVshore renewables to be made in the required timescales it is essential that a long term view of
network requirements are taken and that relevant onshore planning and consenting is carried out
expeditiously.

The oVshore transmission regime must be allowed to consider the provision for more than one oVshore
energy installation at one time. The Crown Estate advocates a strategic approach to the planning and design
of the oVshore grid. This should be reflected in a coordinated approach to the licensing of potential oVshore
transmission assets.

3.0 Closure

We would be very willing to provide the Committee with further information on any of the points we have
raised above. All of this response may be put into the public domain and there is no part of it that should
be treated as confidential.

March 2009

Memorandum submitted by the Department of Energy and Climate Change

This Memorandum responds to the Committee’s call for evidence.

— Section 1 sets out an overview of the government’s vision of the electricity networks needed to meet
our 2020 renewables target, security of energy supply and climate change goals.

— Section 2 addresses current policy priorities and in particular the steps being taken to accelerate
investment and put in place the right regulatory framework for oVshore and onshore network
development in order to support our objectives for 2020.

— Section 3 covers the oVshore transmission regime.

— Section 4 covers longer term challenges to 2030 including the role of “smart grids”.

Introduction

1. As set out in the 2007 Energy White Paper we face two principal long term challenges in energy policy:

— tackling climate change and reducing carbon dioxide emissions within the UK and abroad; and

— ensuring secure, clean and aVordable energy as we become increasingly dependent on imported
fuel.

2. Adequate and reliable electricity networks are critical to a modern economy. Those networks need to
adapt to meet future challenges and to ensure they fully support a low carbon future.

3. If we are to meet our climate change targets and ensure security of supply, we need to be able to connect
large amounts of renewable generation to our electricity networks as well as the other essential generation
that will be needed to replace the existing nuclear and fossil fuel plant that will close over the next decade.
Towards the end of the next decade new nuclear plant will have an increasing role to play and grid
connections will need to be reinforced to handle the extra power from this plant. Renewable generation
requires substantial investment because the best resource is often in areas that do not have significant
transmission infrastructure.
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4. Looking further ahead our networks are likely to have an increasingly important role in enabling
consumers to play an active part in low carbon energy use and generation and potentially in integrating
networks across the EU and beyond.

5. This memorandum summarises DECC’s views on the vision of the electricity networks needed to meet
our security of energy supply and climate change goals in 2020 and beyond.

Section 1: Overview of the Government’s Vision for the Electricity Networks

6. The UK has a highly reliable electricity network with a significant investment programme to replace
and refurbish existing assets. There are, however, some significant challenges for electricity generation and
the supporting networks.

7. The UK share of the EU renewable energy targets will mean that 15% of our energy will come from
renewable sources by 2020—this may mean 30% electricity generation. OVshore and onshore wind
generation will play the biggest part in meeting our electricity share of energy targets. Meeting around 30%
of electricity demand from renewable sources could mean up to 13GW (compared to 2.7GW today) of
onshore wind and at least 14GW (compared to 0.6GW today) of oVshore wind generation. Much of this
new generation will necessarily be in areas where the electricity infrastructure is weak or non-existent. In
addition, the combination of nuclear retirements and the requirement to close coal and oil plant that have
“opted out” of the Large Combustion Plant Directive are expected to lead to the loss of at least 18GW of
capacity by 2018. This means that we will need to connect both new nuclear plant and new fossil-fuel
generation plant to maintain security of supply.

8. Electricity networks are a key enabler to these investments. We need to be sure that both the physical
network and the right regulatory, commercial and technical framework are in place.

9. In the short to medium term our priorities are to (i) speed up new grid connections, (ii) ensure faster
investment in the network, and (iii) deliver a new regime for licensing oVshore transmission.

10. In the longer term the electricity network will need to evolve to ensure security of supply and help us
meet carbon targets in 2020 and beyond. The way we source, use and store energy will change in this time
so the framework for future networks must be able to facilitate and adapt to such changes. More intermittent
renewable generation such as wind will require technical solutions, and a mix of generation types, for smarter
system balancing. We must also ensure that the network is fit for purpose with a changing pattern of
generation and demand. Smart grids, greater interconnection, more distributed generation, use of electric
vehicles, a switch to electric heating and a possible European “super-grid” may all have important parts to
play in the future. We, therefore, need to ensure that our policy framework is flexible and supports
innovation in network development and operation.

Section 2: Current policy priorities and steps to accelerate investment and put in place the right
regulatory framework for offshore and onshore network development

11. National Grid Electricity Transmission (NGET) owns the England and Wales transmission system,
with Scottish Power Transmission Ltd (SPT) and Scottish Hydro-Electric Transmission Ltd (SHETL) each
owning part of the transmission system in Scotland. As transmission owners, these companies are
responsible for building and maintaining safe and eYcient networks. The grid in Northern Ireland is owned
by Northern Ireland Electricity. National Grid also has responsibility for overseeing and managing the flow
of electricity across the whole of the GB transmission network, including the elements owned and operated
by SPT and SHETL; and for co-ordinating the process of making connection oVers to new generators.

12. There are 14 electricity distribution networks owned and operated by seven diVerent companies—
distribution network operators (DNOs).

13. All electricity networks in Great Britain are regulated by Ofgem, which is independent of
Government. Ofgem regulates networks diVerently from electricity generators and suppliers to reflect the
fact that they are natural monopolies, for example by regulating the amount of revenue they can recover
from users of their networks.

14. The system operator for Northern Ireland (SONI) manages the electricity system and flows within
Northern Ireland.

15. There is a high level of interest in investment in new generation. The Government has recognised that
uncertainty around grid access may delay or stop these investments. Increasing amounts of variable
renewable generation (wind) supported by back up generation will mean that by 2020 there may be around
105GW of generating capacity58 for current levels of demands compared to 80GW today. There is an
opportunity therefore to share network access more eYciently.

16. At present, there is a 61GW “queue” of generators seeking connection to the transmission network,
including around 17GW of renewables, with some projects receiving connection oVers as late as 2023.
However, the “queue” does not give a good indication of which projects will actually connect. A broad guide
is that perhaps 50% of generation projects will get consented, financed and built. The “queue” is currently

58 SKM Report Growth Scenarios for UK Renewables Generation and Implications for Future Developments and Operation of
Electricity Networks June 2008 http://www.berr.gov.uk/files/file46772.pdf
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managed on a first come first served basis and, as a consequence, less viable projects can block those that
are further advanced or could be developed earlier. Capacity can be booked in the queue where there is no
realistic prospect of a plant being connected by the contracted date. The current arrangements lead to
considerable uncertainty and restrict entry into the energy market.

17. These connection delays are partly a result of the diYculties in achieving planning consent for new
infrastructure (as with the proposed Beauly-Denny upgrade). In most cases major transmission investment
takes longer to deliver than the generation that will connect to it, which is particularly the case when there
are delays in the planning process. For example, the last major upgrade to the grid was the North Yorkshire
line, which took 10 years from announcement to its completion in 2003, primarily because of the length of
time it took to proceed through a planning inquiry. There is a strong case, therefore, for starting major
network developments in anticipation of generation developments. We are also working, however, to
address some of the problems identified with the current planning system—this is discussed further in the
section on planning reform below.

18. The Government set out, with Ofgem, in the Transmission Access Review (TAR)59 in June 2008 a
programme of reform that when taken together will remove or significantly reduce the grid access barrier.
We are now in the implementation phase of the TAR, and Ofgem is overseeing this process. There are three
priorities for improving grid access:

— grid access reform to make the most from the infrastructure we have;

— interim measures to connect projects before longer term grid access reforms can be
implemented; and

— setting out a vision for the network in 2020 and taking a strategic approach to delivering major
transmission infrastructure.

19. As at present there is very little electricity network infrastructure installed oVshore, DECC is working
closely with Ofgem to develop a new regulatory regime for oVshore electricity transmission so that
significant amounts of renewable oVshore generation can be connected to the onshore grid. The aim is for
this regime to be fully in place by 2010. This is discussed further in the section on the oVshore transmission
regime below.

Grid access reform

20. Getting the right regulatory framework for grid access (ie who gets a connection, when and on what
terms) is a critical part of our strategy.

In order to achieve better use of the current network and speed up access, industry working groups have
been developing options for reform of the current access regime. Industry proposals have now been put to
Ofgem who will need to approve any changes following a detailed impact assessment. Ofgem expect to make
decisions in July.

21. The options being considered fall into three broad categories:

— evolutionary change which seeks to improve the allocation of existing capacity by allowing greater
flexibility and sharing of capacity;

— connect and manage, whereby generators would receive a fixed connection date, and would be
entitled to use the system or receive compensation if the works required to connect the generator
were not completed on time, and

— a form of auction whereby either all rights would be reset and reallocated by auction. Alternatively
an auction could be limited to future access rights with grand-fathered rights for existing
generators.

22. The diVerent ways of creating and allocating rights to connection each have diVerent impacts on a
number of variables such as:

— how quickly new generators will connect;

— what rights “incumbent” projects already connected have vs rights for “new entrant” projects in
the connection queue or who will join the queue in the future;

— costs to consumers in terms of the likely system balancing costs that arise from using the new rules;

— the certainty of when connection dates will be oVered and for how much capacity; and

— the complexity of each option and how quickly they may be implemented.

23. The Government considers timely and eVective reforms to be essential. That is why the Government
took powers in the Energy Act 2008 to intervene if necessary. We are considering the outcomes of the
industry process and what steps if any need to be taken to ensure a satisfactory outcome. Key consideration
for us will be the extent to which the proposals add certainty for developers, speed up connections and ensure
the eYcient operation of existing plant.

59 Transmission Access Review—Final report http://www.berr.gov.uk/files/file46774.pdf
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Charging

24. Transmission charging is an important part of grid access arrangements. The Government supports
a charging system that treats generators and consumers fairly and reflects the costs that network users
impose on the network. Ultimately it is for National Grid and Ofgem to decide on the most eVective charging
methodology and ensure that the detailed arrangements are fair.

25. The higher cost of transporting electricity across longer distances (eg from the north to centres of
demand further south) mean that generators further from demand pay higher charges. Equally consumers
close to generation pay lower charges (via their supplier). The majority of the costs of the network are,
however, met by consumers in the south. There is no evidence that cost reflective transmission charges are
harming the development of renewable generation in areas that are further from end consumers.

26. Any proposals to reduce charges for generators further from demand need to be very clear as to who
is to meet the shortfall in cost recovery and why that would be a fair outcome.

Interim measures

27. In the meantime we are taking urgent steps, with National Grid and Ofgem, to make sure that those
projects that already have consent can connect at the earliest possible date. National Grid has already oVered
earlier connection dates to 450MW of renewable generation and is considering what further projects could
be oVered earlier connection.

Strategic investment in new infrastructure

28. Significant investment will be needed to support our energy security and climate change objectives.
We will need major onshore and oVshore network reinforcements and extensions in the period from now
up to 2020 and beyond. The cost of this has been estimated at up to £4.7 billion,60 in addition to current
refurbishment and expansion plans of some £4–5 billion which have already been approved by Ofgem.

29. In general, major electricity transmission infrastructure takes longer to consent and build than new
power stations, primarily because of the longer lead time for receiving planning consent. Current
arrangements do not allow transmission companies to anticipate projects and develop the network until
there is a clear need case from potential generation connection. This approach has served to keep the level
of stranded assets on GB at a very low level.

30. We do not think this approach is sustainable, given the likely profile of generation development and
that a strategic approach to investment is needed. The Government and Ofgem therefore asked the
Electricity Networks Strategy Group (a senior industry group chaired by DECC and Ofgem) to develop a
vision for the transmission system for 2020 and beyond. The first phase was published on 4 March 2009 and
sets out an ambitious programme for network development. This will be followed up by studies looking
ahead to 2025 and 2030. It will be for National Grid and the Scottish network companies to put further
detailed proposals, consistent with this strategic vision to Ofgem for consideration. However, the
information set out in this report was based on indicative assessments of the costs, and any projects will be
presented to Ofgem for a fuller assessment of whether or not the costs are eYcient.

31. Ofgem are consulting on new incentive arrangements for transmission companies to allow them to
start work on specific projects on which money will need to be spent in the next financial year. In addition,
Ofgem is also developing proposals to deliver the right framework for successful aniticipatory investment.
The immediate priority is to provide certainty that essential (relatively low cost) design and pre-consenting
work can be urgently progressed in the next few months and Ofgem has approved up to £43 million needed
to begin pre-construction work on the projects agreed in the ENSG report.

32. Transmission related costs currently account for around 3%–4% of consumers’ electricity bills.
National Grid’s initial estimate is that the level of investment envisaged in the recent ENSG report of up to
£4.7 billion could result in around a 1%–1.5% increase in consumer electricity bills, although this figure is
currently the subject of more detailed modelling work.

Planning reform

33. In order to address some of the problems identified with the current planning system, the Planning
Act 2008 sets up an independent Infrastructure Planning Commission (IPC) and a simplified “single
consent” regime to streamline the whole process.

34. Ministers will retain responsibility for the policy framework which will be set out in National Policy
Statements (NPS). The IPC will have to take decisions on energy consents within the policy framework set
by Ministers and set out in the NPSs; in the case of electricity networks infrastructure this means the
Overarching Energy NPS and the electricity networks NPS. These will set out the need for the infrastructure
and how the IPC should consider impacts.

60 Our Electricity Transmission Network: A Vision for 2020 A Report by the Electricity Networks Strategy Group March 2009
http://www.berr.gov.uk/files/file50333.pdf
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35. Planning applications for nationally significant infrastructure projects will be improved by requiring
consultation on applications before they are submitted to the IPC and guidance will be issued on what
constitutes good quality applications. This will mean that the IPC will be able to consider applications with
greater eYciency and to set timescales.

Skills

36. The electricity networks are known, from research by the Sector Skills Council, Energy and Utility
Skills (EU Skills), to have an ageing workforce with increasing losses to retirement in the coming decade.
Skills gaps are also increasing as new technologies are introduced. The oVshore networks will require skills
and experience with high-voltage DC, which are rare in the UK.

37. Current levels of recruitment and training are too low and will lead to increasing skills shortages.
Moreover, the capacity to train new workers is limited, especially by a shortage of work placements.
Recognising this, employers with EU Skills are working to increase the inflow of skilled workers; including
the development of a National Skills Academy for Power, which it is planned to launch towards the end of
2009. They are also undertaking research and planning to ensure that the forthcoming Distribution Price
Control Review with Ofgem has detailed information on training needs and costs.

38. EU skills will give a detailed analysis of the situation in its own submission to the Committee.

Section 3: The Offshore Transmission Regime

39. The UK has some of the best wind resources in the world—and oVshore wind in particular will be a
major contributor in meeting the UK’s share of the EU 2020 target for 20% renewable energy. As part of
its Strategic Environmental Assessment, DECC commissioned National Grid to undertake a feasibility
study based on an agreed scenario of connecting an additional 25GW of oVshore wind generation into the
onshore transmission system. This concluded that the onshore electricity transmission system can be
developed to accommodate an additional 25GW of oVshore wind generation provided appropriate
investment is undertaken in a timely manner. This would ultimately mean the connection of up to 33GW
of oVshore renewable generation.

40. An eVective licensing regime for oVshore wind transmission lines will therefore be vital to the
successful delivery of our renewables targets. Following a series of consultations, government concluded
that the oVshore grid regime should be based on the onshore regime—with licensed grid companies
(“OFTOS”) responsible for building, owning and maintaining the oVshore cables. But rather than have area
based monopolies, licences will be awarded by tender as oVshore generators seek to connect to the grid. We
believe this approach will increase the number of parties able to build the connections and deliver them
quickly and at best cost for generators (and ultimately electricity consumers).

41. We took additional powers in the Energy Act 2008 to enable Ofgem to run eVective tenders and
recover their costs. We are currently preparing the final consultation document for Ministers approval and
we expect Ofgem to start running the first tenders to appoint new grid companies this summer. The first
tenders will appoint OFTOs to take over the ownership and maintenance of the cables from the developers.
Future rounds will appoint OFTOs to also design and build the grid connections.

42. OFTOs will receive a licence from Ofgem and a regulated income stream for 20 years. This approach
will require less regulatory oversight than onshore where Ofgem reviews the income the grid companies
receive every five years. As onshore the generators will pay to use the cables through an annual transmission
charge. Also as onshore the electricity consumer will take the risk that cables are built but the generation
project fails and the assets are not used. This regulated approach should assist the financing of both oVshore
wind projects and the oVshore cables—by leveraging in lower cost of capital through lower risk.

43. We estimate that up to £15 billion of investment will be needed to connect Rounds 1, 2 and 3 oVshore
wind. That is more than twice the value of the onshore grid and we believe it is right to give new parties the
opportunity to bid to build and finance the cables. Releasing those investment opportunities through staged
tenders should help companies to raise the finance—and our discussions with potential investors indicate
the stable income stream for 20 years is an attractive investment opportunity.

44. To ensure co-ordination of the onshore and oVshore grid we are extending National Grid’s role as
GB System Operator. Analysis undertaken for us indicated that the majority of Round 1 and 2 oVshore wind
farms will connect to shore via direct “point to point” links. However, as Round 3 may require a more
“zonal” approach—oVshore developers will have the option of seeking a grid connection for the whole zone.
The government and Ofgem have been working closely with The Crown Estate to ensure that the approach
to the development of oVshore renewables and associated grid infrastructure is compatible and delivers the
most economic and eYcient network infrastructure from oVshore renewable generation. The Government
believes that our proposals are suYciently flexible to accommodate existing and future projects. Under our
proposals NGET will be able to make connection oVers based on a single project; a phased project; and a
group of separate projects. We have further proposed that generators will have the choice of which OFTO
tender window to enter following their onshore connection application/oVer. This should help ensure that
the grid can be developed in a co-ordinated way, based on the needs of generators. The Crown Estate
published in December 2008 the study undertaken by Senergy Econnect and National Grid looking at the
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potential for oVshore grid connections for Round 3 wind farms. Following publication of the report The
Crown Estate said that it believed the co-ordination and planning to achieve oVshore transmission
infrastructure can be accommodated within the oVshore transmission licensing regime.

45. The final government consultation on the oVshore regime will be in late March 2009 with the aim of
the first competitive tenders for eligible existing projects being run from summer 2009, with the regime being
fully established in June 2010.

Section 4: The challenges for 2030 including role of “Smart Grids”

Embedded and Distributed Generation

46. The Energy White Paper in 2007 made it clear that Government sees potential advantages from more
use of distributed energy, alongside the traditional centralised system. Through the Energy Act 2008, we
introduced powers to allow for the implementation of feed-in tariVs to provide financial support to small
scale low carbon electricity generation. Feed-in tariVs will provide price certainty over a fixed period for
renewable technologies up to a maximum capacity of 5 megawatts (50 kilowatts for gas fired CHP). We
believe this will encourage individual households, communities, businesses, schools, hospitals, universities
and a host of other organisations to consider installing small-scale low carbon electricity generation
technologies.

47. Evidence indicates that in the short to medium term (2030) the networks could cope with increased
levels of distributed generation at small extra cost and that a significant capacity of micro-generation,
3.5GW across GB, could be connected without the need to reinforce distribution networks (assuming a
relatively even distribution of these new generators).61

48. The Review of Distributed Generation, published alongside the Energy White Paper 2007,
highlighted concerns that the current charging regime for using the distribution network did not properly
reflect the benefits that small scale distributed generation can bring. Ofgem are leading work through the
Distribution Price Control and Distribution Charging Project to ensure the best connection opportunities
are available for small scale generation.

EU networks, Interconnection and the “Supergrid”

49. The electricity grid in most of mainland Europe is well-connected and integrated, although some parts
are still poorly connected, for example the Baltic states and Iberian peninsula. The EU grid will, however,
need to be reinforced to transport the increase in renewable energy expected in the coming years. The third
package of measures to liberalise the EU’s electricity and gas market, once fully implemented, will improve
the incentives for commercial investment in necessary electricity links. It will do so by ensuring that network
operators are independent of generation and supply businesses and therefore have no conflicts of interest,
by making regulatory frameworks more consistent and by improving cross-border cooperation.

50. The GB system already has inter-connector links with France and Northern Ireland. The
Government agrees that wider interconnection with mainland Europe could have an important part to play
in managing the impacts of intermittency, and increasing the security of supply more generally by providing
access to generation outside the UK. This is why we support greater interconnection with the rest of Europe
and are pleased to see that there are a number of further inter-connector projects involving the UK currently
under consideration by developers—with, for example, the Netherlands, Belgium and Ireland.

51. In addition to the land-based European grid, the concept of a European ”Supergrid” has been widely
discussed. This may be designed to link European electricity markets with new renewable sources of
electricity which are currently at the boundaries of the system such as oVshore wind projects in the North
Sea and Baltic Seas or in the longer term, solar projects in the Sahara dessert.

52. The Government believes that the costs and benefits of a European Supergrid relative to the
alternatives are not well-understood. We consider that for the moment, it is cheaper and quicker to link
oVshore renewable energy installations with their nearest mainland grid and for electricity to flow between
Member States through relatively short inter-connection links, such as already exist between the GB and
Europe. OYcials are currently in discussions with the European Commission on their concept of an oVshore
grid in the North and Baltic Seas, to share our experience on oVshore transmission and ensure UK objectives
are met in any developments on this project. The UK is also in contact with EU counterparts on the
proposals for a Mediterranean Solar Plan which aims to develop solar and wind energy in North Africa and
to export quantities of the energy produced to mainland Europe.

53. This type of project involves many diYcult cross-border regulatory and jurisdictional issues which
will require significant eVort to resolve and will take time to do so. Given the need to make rapid progress
we do not want to see the development of a wider vision for a “supergrid” delaying the deployment of
oVshore wind. Indeed, continued development of oVshore wind and the sub-sea links that have been
considered in the work of the ENSG will provide a real test of the technologies that might be deployed in a
wider “supergrid”.

61 Econnect Consulting report Accommodating Distributed Generation May 2006 http://www.berr.gov.uk/files/file31648.pdf
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Developing Network Technology—“Smart Grids”

54. The active engagement of consumers in managing their own energy needs will play an important part
in delivering a low carbon future. This is likely to include micro and community level generation and more
demand-side management to enhance security of supply and maximise reduced carbon emissions. Smart
electricity networks are likely to have an important part to play in supporting these changes.

55. Today’s electricity networks carry power from large, mostly centralised generation, across the high
voltage transmission system and down through largely passive distribution networks to our homes and
businesses. These passive networks have proved to be very reliable, but are likely to need to change in order
to meet the challenges that will arise from changes in the way we will generate and use our energy over the
next decade and beyond. Our shift to a low-carbon energy system, will see our energy mix changing to
include much more renewable generation eg wind, solar, biomass and increasing amounts of distributed and
micro-generation. Looking beyond 2020 we can also expect greater electrification of the heat and transport
sectors. This will present new challenges for the design and operation of our networks requiring them to
evolve over time in response to these changing characteristics becoming as is commonly termed a “mart
grid”

56. A “smart grid”typically encompasses a number of diVerent technologies such as smart meters,
appliances that can respond to price and other network signals, energy storage, and sophisticated network
cntrol and communication technologies that allow more active network management including easier
control of the direction of flow of electricity. The introduction of these “smart” technologies over time will
enable a radical change in our energy system where consumers are also producers and households can
respond dynamically to changing generation and demand, playing a direct part in keeping the system
balanced and in the eYcient and cost-eVective use of our energy.

57. The replacement of a significant proportion of network assets over the next five years provides the
opportunity to make decisions that “future proof” the networks, so ensuring that we retain the flexibility to
incorporate new technologies as they become available should they prove to be an attractive option. Ofgem
has therefore invited industry to identify options that can be applied during this intensive period of
investment, which could make the networks more flexible to future changes. This should help us to improve
our understanding of the potential for the introduction of new technologies into our networks as opposed
to like-for like replacement of infrastructure at the end of its lifetime and so accelerate the move towards a
smarter network.

58. The introduction of smart meters and supporting communications systems will provide the platform
for the transition towards the smart grid of the future. Smart meters will allow the eYcient real time sharing
of demand and supply information, which will be important to facilitating a “smarter” use of the network,
more informed energy consumers, as well as supporting greater “end to end” management of our energy
system.

59. We have therefore already taken the decision to require the provision of advanced metering to larger
non-domestic sites when meters are replaced, and in all cases by April 2014. This process will begin in April
2009. We have also announced our intention to mandate smart meters for all households in Britain with an
indicative timetable for completion of end 2020.

60. The costs and benefits of a “smart grid” will depend on the combinations of technologies that are
brought together—some are well-understood, but others are at an early stage of development. Going
forward we will need to be clear about our objectives, make the right choices and be sure that the networks
are ready in time to both facilitate and support these changes while avoiding solutions that are ineYcient in
the longer term.

61. We are well placed, working with the Energy Technology Institute, National Grid, Ofgem and
Industry to ensure that we explore opportunities for developing the understanding, technologies and
solutions to the network challenges of the future.

62. National Grid is currently taking forward a study that will look at future operation of the grid, and
is due to consult on this in Spring this year. The Government is also participating in a Poyry study with a
number of energy companies on the market impacts of intermittency which will provide scenarios to asses
the likely demands on grid balancing and the costs.

R&D

63. We are already supporting a number of initiatives that are exploring the potential for “smarter”
networks and will inform the future development of our networks—these include:

— The Energy Technologies Institute—a public/private sector partnership which aims to invest up to
£110 million per year for at least the next 10 years in the development of low carbon energy
technologies, including electricity network technologies and solutions. It is also developing a
Networks Programme that could include R&D into storage technologies.

— The Technology Strategy Board is currently providing around £1.2 million to support ongoing
research projects into new energy storage technologies such as batteries, flow cells and fuel cells.
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64. In the recent transmission price control review, Ofgem identified R&D as being critical to addressing
the fundamental challenges that the network companies are facing, and recognised that the incentives for
network operators to take innovative approaches—or invest in innovative technologies—were limited.
Ofgem therefore created the Innovation Funding Incentive (IFI) specifically supporting R&D and
innovation by network operators. The IFI allows, subject to meeting certain criteria, up to 0.5% of regulated
revenue to be spent on innovative projects each year, and in 2007–08 National Grid spent £3.0 million on
innovative projects, out of a total allowable IFI spend of some £5.4 million.

65. The distribution companies (lower voltage networks that transfer power from the high voltage grid
to end consumers) also have provision for IFI in their price controls, again allowing for a maximum of 0.5%
of each company’s revenue, subject to meeting certain criteria, to be spent on innovation. In total
distribution companies invested some £12.1 million in IFI projects in 2007–08, which represents 0.33% of
their total revenue. Distribution companies also have provision for Registered Power Zones, which provide
appropriate funding for connecting additional distributed generation in specific areas, and encourages
technical innovation.

March 2009

Supplementary memorandum submitted by Lord Hunt of Kings Heath, Department of Energy and Climate
Change

DECC MINISTERIAL RESPONSIBILITIES, LOCATONAL CHARGING, SKILLS AND
PLANNING

I am writing to provide the Committee with further information on certain points that were raised when
I attended your meeting of 17 June.

DECC Ministerial Responsibilities: I was asked to let the Committee know what are the responsibilities
of the new DECC Ministers, following the recent Ministerial changes, and I attach a list of the recently
agreed new Ministerial responsibilities.

Locational charging and how much the consumer has benefited from this: At the 17 June meeting we
discussed network charges and particularly the locational element. National Grid collects Transmission
Network Use of System charges (TNuoS) to pay for installation, reinforcement, maintenance and renewal
of the National Transmission System. The level of use of system charges in Great Britain is determined on
a broadly cost reflective basis. This means that parties (generators and electricity suppliers) that are seeking
to use the transmission system bear their appropriate share of the costs that they impose on the transmission
network. The higher cost of transporting electricity across longer distances (eg from the north to centres of
demand further south) mean that generators further from demand pay higher charges. Equally consumers
close to generation pay lower charges (via their supplier). The majority of the costs of the network are,
however, met by consumers in the south.

According to National Grid the following amounts were collected in transmission use of system charges
(the revenues for 2004–05 were for England and Wales only).

2004–05 £862 million

2005–06 £1,054 million

2006–07 £1,153 million

2007–08 £1,243 million

2008–09 £1,355 million

TNUoS charges are paid by generators and suppliers on a 27/73 split—ie generators pay 27% of the total
transmission costs and demand users pay 73%. In the financial year 2007–08 transmission users in England
and Wales contributed approximately £56 million to Scottish transmission costs. In eVect this means that
only 15% of total revenue is raised through locational charges on generators.

By being cost reflective, TNu0S charges act as an economic signal to generators and developers to work
within network capabilities and thereby limit the cost and time involved in delivering new network
infrastructure. There is also an argument that it is better environmentally to locate generation closer to
demand and minimise the impact of transmission losses.

The Government has always supported the principle of a charging system that treats generators and
consumers fairly and reflects the costs that network users impose on the system. It is however for National
Grid and Ofgem to consider and decide on the most eVective charging methodology and ensure that the
detailed arrangements are fair. It is also worth bearing in mind that the nature and level of both TNuoS and
other transmission network related costs were taken into consideration when deciding on the level of
subsidies available through the Renewables Obligation.



Processed: 18-02-2010 02:05:46 Page Layout: COENEW [E] PPSysB Job: 425365 Unit: PAG1

Ev 154 Energy and Climate Change Committee: Evidence

Transmission related costs currently account for around 3–4% of consumers’ electricity bills. Regarding
how much consumers have benefited from there being a locational element to transmission charging it is not
possible to give a direct figure because there is no way of knowing what investment decisions would have
been made since 2005 without there having been a locational element in what generators pay to use the
transmission system. However, it is clear that there are benefits to locational charging as well as it being a
fair principle that those generators who make the most use of the system by being located along way from
demand should pay proportionately more than those who use it less. For example, with transmission losses
accounting for up to seven per cent of electricity generated, it makes environmental sense to have economic
signals encouraging generators to locate near centres of demand where possible.

Cross Government Work on Developing Workforce Skills for Networks

The Government recognises that meeting the renewable energy target requires a very large increase in
deployment of renewable technologies, especially for wind energy up to 2020. This will require major
upgrades to the electricity networks, In turn, this will require skilled people at all levels from craft to
professional engineer.

Modelling of the distribution network labour force, undertaken by the Sector Skills Council, Energy &
Utility Skills, shows that the equivalent of around 9,000 new workers are required to 2024, around half by
re-skilling existing employees and half from new recruits. These figures are being revised to support detailed
planning of recruitment and training programmes. This modelling is being extended to cover the
transmission systems and the metering workforce. Numbers are not available yet but we expect them to be
significant.

DECC is working with Energy & Utility Skills (EU Skills) and with its employer-led Power Sector Skills
Strategy Group to develop and take forward a strategy to ensure that the electrical skills to support
renewable energy are available in the future, with clear training pathways and qualifications for those
seeking work in the sector. We are also working to help develop the National Skills Academy for Power,
which will be the prime agent for managing the delivery of the skills and training elements of the strategy.

We are working with the British Wind Energy Association to help develop a skills and training strategy
for wind and marine renewables. It is planned to announce an apprenticeship framework for the sector at
the BWEA’s conference in the autumn. Working with the Devolved Administrations, we will support EU
Skills in a UK-wide review of the skills requirement for all renewable energy systems. This will be a first step
to developing a cohesive approach to what is a very diverse sector, with a large number of small businesses
that are hard engage in the training agenda.

DECC has regular dialogue with the former BERR and DIUS and contributes to policy development and
implementation across a range of fora. These include the sponsorship and re-licensing of the Sector Skills
Councils, the higher education strategy and development of National Skills Academies. We plan to continue
and expand this dialogue with BIS and see opportunities in the new Department to better integrate skills
policy with the low-carbon industrial strategy.

The OYce for Renewable Energy Deployment, which DECC will launch very soon, will seek other
opportunities to improve skills and training for renewables as part of its supply chain development work.

Planning and the timetable for National Policy Statements (NPS5): As you know, we are working to firm
up the dates for publication of NPSs, and I will write to you in the near future to advise you of our plans.

I hope that this letter provides the information that you require.

July 2009

Memorandum submitted by Dr Patrick Devine-Wright, Manchester Architecture Research Centre

1. Executive Summary

There is an important social dimension to the future of Britain’s electricity networks that is often
overlooked in policy debate, encompassing issues such as public awareness, understandings and acceptance
of changing network infrastructures. “NIMBY” (not in my back yard) style controversy over the siting of
new high voltage pylons on the Beauly-Denny line underscores the need to complement technical and
economic analyses with the social and psychological aspects of electricity networks. This submission
summarises some recent academic research on this topic conducted at the University of Manchester, funded
by the Engineering and Physical Sciences Research Council. Data is provided that indicates public
expectation of major blackouts in the UK in the near future, public support for undergrounding new power
lines, the lack of expectation that local residents are involved in the planning of new lines and a minority
strongly opposed to an EU-wide “supergrid”.
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2. Introduction

This submission draws on work completed from academic research projects funded by the Engineering
and Physical Sciences Research Council. These projects are FutureNet (2003–07) and FlexNet (2007!)—
both consortia projects involving multiple disciplines and UK Universities. This particular submission
comprises social science, specifically environmental psychological research, conducted within these two
projects investigating public understandings and beliefs about electricity network technologies. Across these
projects, we have focused upon the following thematic areas:

(a) public understandings of electricity networks/supply;

(b) public understandings of blackouts;

(c) public responses to the use of hydrogen for electricity storage;

(d) “NIMBY” type responses to siting proposals; and

(e) Aspects of demand side management (eg energy citizenship and smartmetering).

A full list of outputs from this work is provided in the appendix. If the committee require any further info
about the content of these outputs, I would be happy to provide them.

To respond to the specific issue of this call for evidence—the future of Britain’s electricity networks—I
have summarised some results below that stem from research conducted in September 2007, involving a
survey of 1,041 UK adults representative of the wider UK population in terms of key parameters such as
gender, socio-economic status and place of residence. Given this representativeness, the results can be taken
to indicate UK public opinion on these issues. A number of the questions are relevant to this call for
evidence, including:

— beliefs about the likelihood of future blackouts in the UK and their causes;

— beliefs about the roles played by diVerent actors in decision-making about new electricity
infrastructure;

— levels of support for the undergrounding of new wires and cables; and

— levels of support for an EU-wide “supergrid”.

3. Results

3.1.1 How likely is it that people in the UK will experience a major blackout in the near future?

Responses:

Extremely likely 4%
Somewhat likely 11%
Slightly likely 10%
Neither likely nor unlikely 11%
Slightly unlikely 28%
Somewhat unlikely 21%
Extremely unlikely 8%
Don’t know 7%

Therefore, more than half of respondents (56.4%, n%587) thought it would be slightly, somewhat, or
extremely likely that the UK would experience a major blackout in the near future.

3.1.2 The causes of blackouts most frequently mentioned by respondents:

1. Over-demand 18% (n%190)
2. Weather 16%
3. Acts of terrorism 15% (n%156)

3.1.3 It is expected that, in the near future, more wind energy will be used in the UK to generate electricity.
What impact do you think an increase in the number of wind farms might have upon the likelihood of
blackouts occurring in the UK?

(Choose one of the following options)

Likelihood N %

I think more windfarms will increase the likelihood of blackouts 62 5.9
I think more windfarms will reduce the likelihood of blackouts 403 38.8
I don’t think they will make any diVerence 485 46.6
Don’t know 91 8.7

1,041 100
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The results suggest that few people think that more wind energy (and therefore intermittency) will increase
the likelihood of blackouts (see Devine-Wright and Devine-Wright, 2006 paper on social representations of
intermittency). Indeed a significant minority think they will lessen likelihood the blackouts.

4. Who is involved in planning new power lines?

The list below summarises the degree to which respondents “somewhat” or “strongly” agreement that
each actor was involved in the process of planning new power lines.

Local residents— 12.2%
Electricity supply companies— 80.9%
Environmental groups— 31.9%
National Grid plc 85.3%
OFGEM— 51.7%
Government ministers 74.8%

The results suggest that members of the public do not consider local residents to play a role in planning
new power lines, yet most consider Government ministers to be strongly involved. Interestingly, 28% of
responses answered “don’t know” in relation to OFGEM, suggesting uncertainty or a lack of knowledge
about the role of this organisation in planning. This echoes other research findings (see Devine-Wright and
Devine-Wright, forthcoming in 2009), which suggest that organisations such as Ofgem and the DNOs were
relatively “invisible” from the public’s perspective. The words ‘national grid’ suggested a technical
infrastructure rather than any specific organisations.

5. New power lines should always be built underground, regardless of the extra costs involved

Respondents were asked the degree to which they agreed or disagreed with this statement. The responses
are summarised in the table below.

N %

Strongly disagree 32 3.1
Somewhat disagree 55 5.3
Slightly disagree 104 10.0
Neither agree nor disagree 148 14.2
Slightly agree 187 17.9
Somewhat agree 213 20.5
Strongly agree 260 25.0
Don’t know 42 4.0

1,041 100

The results suggest strong public support for the undergrounding of new power lines, with only 18%
disagreeing and 64% expressing agreement.

6. How much do you support or oppose the construction of a Europe-wide electricity network?

Respondents were asked to indicate the degree to which they supported or opposedan EU-wide
“supergrid”. The results are revealed in the table below:

N %

Strongly oppose 185 17.8
Somewhat oppose 71 6.8
Slightly oppose 133 12.8
Neither oppose nor support 262 25.2
Slightly support 122 11.7
Somewhat support 96 9.2
Strongly support 45 4.4
Don’t know 126 12.1
Total 1,041 100

The results suggest a broad spectrum of response, including a significant minority (17.8%) strongly
opposed to EU wide network. Whilst we did not ask respondents the reason for their support or opposition,
some clue is provided by the fact that those respondents with a strong sense of EU social identity were far
more likely to indicate support for the supergrid than those from whom the description “European” was
not considered a relevant descriptor of their identity. Interestingly, similarly high levels of support were also
provided by respondents describing themselves as “Northern Irish” underlying how respondents support for
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trans-national electricity infrastructure is shaped by social identity processes (while the mean for the sample
overall was 3.58 on the 7 point scale, it was 4.44 for those using the label “Northern Ireland” and 4.36 for
those using the label “European” to describe themselves).

APPENDIX

List of Recent Academic Outputs

Public understanding of network technologies

Devine-Wright, H and Devine-Wright, P (forthcoming in 2009) Social representations of electricity network
technologies: exploring processes of anchoring and objectification through the use of visual research
methods. British Journal of Social Psychology.

Devine-Wright, P and Devine-Wright, H (2006) Social representations of intermittency and the shaping of
public support for wind energy in the UK. International Journal of Global Energy Issues: Special issue on
Intermittency, 25(3/4), 243-256.

Blackouts

Devine-Wright, P and Devine-Wright, H (2007) Keeping the lights on? A qualitative study of public beliefs
about blackouts in the UK. Power System Technology, 31 (20), 35-45.

“Nimbyism” and public acceptance

Devine-Wright, P. (forthcoming in 2009) Rethinking Nimbyism: the role of place attachment and place
identity in explaining place protective action. Journal of Community and Applied Social Psychology.

Devine-Wright, P (2008) Reconsidering public acceptance of renewable energy technologies: a critical
review. M Grubb, T Jamasb, and M Pollitt (Eds) Delivering a Low Carbon Electricity System: Technologies,
Economics and Policy. Cambridge University Press: Cambridge, pp 443–461.

Hydrogen

Sherry-Brennan, F, Devine-Wright, H and Devine-Wright, P (forthcoming in 2009) Public Understanding
of Hydrogen: A theoretical approach. Energy Policy Special Issue on Hydrogen Energy.

Sherry-Brennan, F, Devine-Wright, H and Devine-Wright, P (2007) Social Representations of Hydrogen
Technologies: a Community-Owned Wind Hydrogen Project. In R Flynn and P Bellaby (Eds.) Risk and the
public acceptance of new technologies. Palgrave/Macmillan: Basingstoke, pp 154–174.

Demand side management/consumer behaviour

Devine-Wright, P and Devine-Wright, H (forthcoming in 2009) Public engagement with community-based
energy service provision: an exploratory case study. Energy and Environment, 20(3).

Bilton, M, Ramsay, C, Leach, M, Devine-Wright, H, Devine-Wright, P and Kirschen, D (2008) Domestic
electricity consumption and demand side participation: opportunities and challenges for the UK power
system in M Grubb, T Jamasb, and M Pollitt (Eds) Delivering a Low Carbon Electricity System:
Technologies, Economics and Policy. Cambridge University Press: Cambridge, pp 207–228.

Devine-Wright, P (2007) Energy citizenship: psychological aspects of evolution in sustainable energy
technologies. In J Murphy (Ed) Framing The Present, Shaping The Future: Contemporary Governance Of
Sustainable Technologies. London: Earthscan, pp 63–86.

Devine-Wright, H and Devine-Wright, P (2006) Prospects for Smart Metering in the UK in T Jamash, M
Pollitt, and W Nuttall (Eds) Future Technologies for a Sustainable Electricity System. Cambridge:
Cambridge University Press, pp 403–417.

Devine-Wright, H and Devine-Wright, P (2004) From Demand Side Management to Demand Side
Participation: towards an environmental psychology of sustainable electricity system evolution. Revista de
Psihologie Aplicata/Journal of Applied Psychology, Special issue on Evaluating for Innovation: Social
Design of Sustainable Places, 6(3-4), 167–177.

March 2009



Processed: 18-02-2010 02:05:46 Page Layout: COENEW [E] PPSysB Job: 425365 Unit: PAG1

Ev 158 Energy and Climate Change Committee: Evidence

Memorandum submitted by Electricity North West Limited (ENW)

1. Executive Summary

1.1 Since privatisation DNOs like ENW have halved their work forces, halved their costs and doubled
the quality of supply enjoyed by customers. This performance is direct evidence of real strength in strategic
and innovative thinking and implementation.

1.2 The key question for the future is whether the longer-term security and climate change goals can be
achieved purely through market forces via the current structural model, or whether an element of central
planning is required? The levels of uncertainty are leading to a paralysis of necessary investment and
therefore to rely on market mechanisms alone is doomed to failure. There needs to be a decision made on
the broad generation mix and strategic direction to achieving the 2020 targets as a stepping stone towards
the 2050 targets. This requires the explicit identification of the “controlling mind”—clearly a role DECC
must take on.

1.3 Decisive leadership from DECC is of fundamental importance to the eVective translation of policy
into practice. We can see that a consensus on the generation mix and appropriate strategic direction is
forming, it is now necessary to move the whole weight of the industry behind a clear statement of the strategy
all must implement.

1.4 If this occurred ENW could immediately start work on over £100 million of investment using existing
technology to relieve constraints on new renewable generation in Cumbria and on operating regimes for
community CHP in Manchester. We would also undertake trials of new technologies to develop “smart
grids”. All of these investments would result in an increase to the average domestic customer’s bill in the
North West of approximately £1.50 per year.

1.5 Changes in the regulatory framework are also required to enable us to follow this direction including
the continuing facilitation of private finance for these investments; enabling direct and ongoing commercial
interaction with customers; and improving the regulatory incentive framework for DNOs.

1.6 DNOs have an enduring relationship with every building with electricity and a meter in their region.
As licensed and regulated organisations with a clear regional remit, the DNOs could become vehicles for
delivering a wider range of public policy objectives relating to sustainable development and have a key role
to play in the move to a low carbon economy.

2. Introduction—Who We Are

2.1 Electricity North West Limited (ENW) holds the Distribution Network Operator (DNO) licence for
the North West of England, serving 2.3 million customers. We are an asset owner with a network worth £8
billion and do not have financial interests in supply or generation. We have established an innovative
business model whereby we own and manage the network assets whilst our service provider United Utilities
operates, maintains, constructs and repairs these assets on our behalf. Today’s customers benefit from the
increased focus of our service provider on operational eYciency whilst tomorrow’s benefit from our separate
focus on the longer term issues of asset stewardship.

2.2 Our focus on the future has encouraged research and innovation within the organisation. We are fully
committed to R&D investment under the Innovation Funding Incentive and are the only DNO that has
utilised its full allowance. Our approach to managing the potential peak in the replacement requirement of
our ageing asset base has been recognised as industry leading, including the award of the Institute of
Engineering and Technology’s Innovation in Engineering Award, 2007 for asset management.

2.3 Our proven ability to innovate is a key skill that needs to be expanded and supported by the regulatory
framework in the future.

3. Our Vision for Britain’s Electricity Networks

3.1 The key question for the future is whether the longer-term security and climate change goals can be
achieved purely through market forces via the current structural model, or whether an element of central
planning is required?

3.2 We recognise that there are a wide range of possible options by which the nation might achieve the
2020 targets, exemplified for example by the results of Ofgem’s Long-term Electricity Networks Study
(LENS). The competitive markets have provided the platform for these options to emerge; however there
is no certainty regarding the way forward and significant doubt over whether solutions will be available in
time. This uncertainty, coupled with the restrictions of the current regulatory approach, is leading to a
paralysis of necessary investment. Reliance on market forces as the driver of generation and demand
patterns, can not guarantee to deliver the timely provision of infrastructure or ensure that the solution
achieves the Government’s 2020 targets.

3.3 The changes required in our electricity networks are potentially greater than the post war rural
electrification programme. To make a change of this magnitude in the short timescales available requires
the identification of a unifying strategic direction for the GB energy industry. To rely on hope and market
mechanisms alone is doomed to failure.
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3.4 Fortunately, we can see that through the eVorts of many in the industry, DECC and Ofgem an
appropriate direction is forming. However, it is now necessary to move the whole weight of the industry
behind a clearly stated, preferred option if we as a nation are serious about achieving targets. This would
not be to the exclusion of other options, but would rather act as a rallying point and as a route along which
we could positively facilitate the required developments. There needs to be a decision made on the broad
generation mix and strategy for achieving the 2020 targets as a stepping stone towards the 2050 targets and
for this to happen requires the explicit identification of the “controlling mind”.

3.5 Our view is that this role must taken on by DECC, thus maintaining the independence of Ofgem in
its primary role as economic regulator. DECC may need to bring in skilled and knowledgeable expertise
from across the UK energy sector to help them in this task. We also see the need for consistency in the overall
approach, requiring DECC to provide stronger guidance to Ofgem and to other sectors such as buildings,
industry and transport. Decisive leadership from DECC is of fundamental importance to the eVective
translation of policy into practice.

4. The Strategic Direction for Distribution Networks

4.1 The way forward for transmission has been clarified to some extent by the recent ENSG report Our
Electricity Transmission Network: A Vision For 2020, which focuses on the need for adequate network
capacity to be in place in good time to bring large scale generation from remote points (including oVshore)
to major load centres. The energy generation scenarios envisaged as the most likely in the ENSG report have
been signed oV by both DECC and Ofgem.

4.2 The challenges for distribution are more diverse and diYcult to crystallise, which is why the
determination of an overall vision and direction is vitally important for us. At the larger end of the scale,
the issues are similar to transmission in that they relate to the potential role of pre-investment in network
assets in order to facilitate the timely connection of generation. However, they are harder to judge due to
the greater uncertainty over location and the specific impact each individual generation project has on the
local distribution network. The wider technical challenge for distribution is to accommodate a more even
balance between local load and local generation, thus reducing grid demand and allowing this to be met by
low carbon generation, primarily larger grid-connected sources such as nuclear and oVshore wind.

4.3 Energy eYciency, in particular zero carbon homes, and new sources of space heating including CHP
will reduce the energy demand of buildings, although some technologies, such as heat pumps, whilst
reducing overall energy demand actually increase electricity demand. Also the holistic GB energy usage
perspective indicates that new “low carbon” electricity demands, such as for transport, will emerge to enable
a reduction in other fossil fuel use. Thus the pattern and direction of load flows will change, both
geographically and by time of day in ways that are currently hard to predict. The corresponding network
changes are driven by the resulting balance of demand and generation locally and will require a combination
of investments, involving both “traditional” asset-based solutions and an increasing need for real-time
information and control systems for the active management of the network, the so called “smart grids”. If
the “controlling mind” is able to exert some balance between local supply and demand then the investment
will be minimized and connection accelerated. A review of the voltage limits in the Electricity Safety Quality
and Continuity Regulations (2002) and a change of approach from absolute compliance to probabilistic
compliance will also ensure these costs are as low as possible.

4.4 If the “controlling mind” expressed the direction with appropriate strength and clarity, ENW could
immediately start work on over £100 million of essential investment. Subject to appropriate certainty of cost
recovery, we can instigate work now to relieve future generation constraints in Cumbria now by replacing
key circuits on our 132kV network (£90 million), and remove potential constraints on our 6.6kV networks
to operating new generation in Manchester as part of community scale projects (£15 million). This would
employ low risk current technologies and provide significant benefits in terms of stimulating and
accelerating the connection of low carbon generation. However, because it cannot be guaranteed that 100%
of this investment will be fully utilised, none of it is possible under the existing regulatory framework. Once
the basic design of the feed-in tariVs is known we will be also be able to identify other enabling pre-
investments and evaluate the costs versus the benefits.

4.5 A further category of investments are the full scale trials of technologies and techniques where there
are as yet no clear market drivers to establish a definite need (£4 million per annum for ENW). Again, as a
nation, we can not aVord to wait for the emergence of what the market decides are the “best” options.
Essential developments are required in relation to Active Network Management (ANM), and the
implications of demand side developments including electric vehicles. DNOs need to be given the freedom
to engage rapidly with all key stakeholders, particularly other trade associations, government and
regulators, to select which specific developments should be subject to trials on this scale.

4.6 All of these investments would result in an increase to the average domestic customer’s bill in the
North West of approximately £1.50 per year.

4.7 Another example of a “least regrets” investment having universal benefit is smart metering. Such
investments must be made as soon as the relevant specifications are clear, and as fast as equipment suppliers
can gear up. This is an area where the development of a common technical specification, operating regime
and data management/storage solution are all happening now; however it is also an example of where a less
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fragmented industry structure might well have moved towards a solution more quickly than has actually
happened. This is also an example of how the decision by the “controlling mind” is required before positive
action begins. Impetus can be regained through regulatory change by implementing an obligation on DNOs
to provide smart meters, allowing the activity to be contracted out to service providers, in a similar fashion
to the ENW business model.

4.8 It is also essential that we invest now in the skills training, research and development of technologies
and techniques required to achieve our low carbon targets and vision for the future. DNOs are proactively
doing what they can including the establishment of the new National Skills Academy for Power. DECC
should revert to fully funding the Centre for Sustainable Electricity and Distributed Generation. This
academic centre was set up with DTI funding and has produced the most useful research on networks in
recent years.

4.9 We can determine what investment is required in the distribution network in the North West to
achieve a certain approach to the required targets, and all other network owners will be able to do the same
for their networks, identifying initially the “least regrets” things to do, once the “controlling mind” specifies
the broad direction. The objective must be to ensure that suYcient clarity is given to government policy to
set the vision and direction, and to ensure that network owners can respond to this directly. A change in the
regulatory approach is required to ensure these and other investments proceed where there is agreement that
they provide universal benefits.

5. The Regulatory Challenges

Financing Investment

5.1 In this turbulent economic climate, the regulatory framework and in particular the current
Distribution Price Control Review (DPCR5) covering 2010 to 2015 must provide investors, of both equity
and debt, with the confidence to make the required funds available to enable investment programmes. Whilst
the utilities sector has been viewed as a reasonably low risk investment in the past and has attracted
comparatively low interest rates, the current circumstances are likely to result in higher financing costs with
more restrictive debt covenants for a number of years. The ability of DNOs to adequately finance their
activities over the medium term will be a significant challenge for Ofgem to ensure in line with its
statutory duties.

Industry Structure and Alignment

5.2 There are specific areas, typified by smart metering and demand side management, where the
separation of licensed activities has created divergent objectives which would now benefit from greater
alignment. We believe that it is now important to move away from the philosophy of “competition at all
cost” in areas where the financial benefits of competition for customers are unproven, to improve co-
ordination and simplicity on behalf of customers. This does not require a change in industry structure, but
does require a change in attitude and philosophy on the part of Ofgem and a focus on pragmatism. DNOs
must be allowed to develop direct and ongoing commercial relationships with users of the network.
Furthermore, policy goals can be achieved by mandating obligations on the DNOs rather than waiting for
market forces, thus utilising the unique long-term relationship that exists between DNOs and every
household or property in the land.

Refocusing Incentives

5.3 In order to address the low carbon challenge, Ofgem must explicitly recognise that the regulatory
framework needs to evolve to allow the network companies to promote and encourage further DG
development and connection. This requires Ofgem to acknowledge its role in policy implementation, over
and above the requirements of legislation. We have been promoting the removal of barriers to DG caused
by the regulatory accounting rules, allowing DNOs to focus on managing the network for customers at the
lowest whole life cost and also making the employment of Demand Side Management schemes a more
realistic possible alternative. We are pleased to note that in Ofgem’s recent DPCR5 policy document they
now recognise the need for these changes.

5.4 However, individual incentives do not take account of the wider picture (for example, connecting
renewables in remote locations has the impact of increasing DNO losses). A more holistic approach to
incentive setting, that considers the whole package of incentives and the interactions between them and
recognises the DNOs’ role in terms of facilitating wider developments is now required.

5.5 We believe that the way forward is through evolution of the regulatory framework rather than
revolution. In saying this we do not underestimate the scale or pace of change; it aVects all sectors including
domestic, industry, services and transport in terms of heat, power and infrastructure. However the
fundamental need is for certainty of cost recovery in order to continue to provide an eVectively financed
network, with alignment between DECC and Ofgem objectives. We see this basic structure as being overlaid
with potential additional roles for DNOs as a vehicle for delivering public policy objectives, alongside the
existing market arrangements.
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6. The Future Role of Distribution Network Operators

6.1 We recognise the need for DNOs to innovate but suggest that this is an ongoing theme rather than
anything new. Since privatisation DNOs have halved their work forces, halved their costs and doubled the
quality of supply enjoyed by customers. This performance is direct evidence of real strength in strategic and
innovative thinking and implementation. What we need now is the right commercial environment and
regulatory framework (as well as customer demands) in order to foster further development.

6.2 As licensed and regulated organisations with a clear regional remit, the DNOs could become vehicles
for delivering public policy objectives relating to sustainable development. This is relevant where a relevant
regional infrastructure owner/operator is required, even if not directly involving ownership and operation
of distribution network assets.

6.3 DNOs can operate as strategic development partners. Community energy schemes are most likely to
succeed where there is partnership between local authorities and the developer/owner/operator of
community heat. For CHP schemes, DNOs have a minor stake in any projects via the electrical connection;
however the involvement needs to be at an earlier stage in the project development. Taking a strategic view
of the local potential requirements and supplies of electricity and heat will highlight opportunities to provide
an overall lower-carbon solution at its minimum cost.

6.4 With regulatory approval, DNOs could provide low-cost investment in heating and cooling assets
including their associated networks. This could eventually be under a licensed framework, added to the
regulatory asset base and paid for over a regulatory asset life. The rationale for DNO provision of
community heat assets is that the viability of district heat community heating with CHP schemes is strongly
influenced by financing costs and discount rate. Private ownership of heat networks without the protections
of licence obligations could lead to higher financing costs and less consumer protection.

6.5 DNOs have the advantage that they have an enduring relationship with every building with electricity
and a meter in their region. Unlike the gas or telephone networks there is universal coverage of every
dwelling and non-domestic site. As well as the physical connection to each dwelling, DNOs already
administer the Meter Registration Service and bill electricity suppliers for network services based on meter
points associated with that supplier. This relationship could be relevant to both the administration and
funding of ongoing financial incentives corresponding to environmental benefits of low-carbon
infrastructure eg under a renewable electricity feed-in tariV, renewable heat incentive or funding route for
long payback energy eYciency measures.

March 2009

Memorandum submitted by Energy and Utility Skills/Power Sector Skills Strategy Group

Please find attached a copy of the Energy & Utility Skills/Power Sector Skills Strategy Group’s (PSSSG)
submission to the Energy and Climate Change Committee inquiry into the future of Britain’s electricity
networks. Energy & Utility Skills is the sector skills council representing the Power, Gas, Water and Waste
Management sectors. The PSSSG represents all major stakeholders in the power sector responsible for the
generation, transmission, distribution, supply and metering of electricity on strategic skills matters.

We established the Power Sector Skills Strategy Group (PSSSG) in July 2007 as the power sector-wide
collaboration group on skills strategy. Members include major power sector companies, contracting
organisations, supply chain companies, Government partners, trade associations, trade unions and
professional bodies. In this manner, all industry stakeholders are working together, to address the serious
skills challenges facing the sector. Members hold strategic positions in their representative organisations and
are able to contribute to the strategic debate on skills in the power sector.

Executive Summary

1. This submission addresses the skills issues around the electricity networks challenges over the medium
to long term.

2. Whilst the energy sector in the UK has traditionally developed through its own procedures and training
systems a well-trained and highly-skilled workforce, providing excellent career opportunities to people from
a diverse range of social backgrounds, the current economic and regulatory context has placed significant
pressures to reduce recruitment and training. As a result, the sector is dependant on legacy skills embedded
in an ageing workforce.

3. The opportunity to develop a greener power sector, oVering a more sophisticated and less expensive
energy services requires positive action now to address skills shortages. Without the key skills to drive change
across the sector we, as a nation, face a crucial skill shortage from 2015 to 2025 that will make power supplies
less reliable and more expensive. If this process does not take place, ultimately consumers and businesses
will pay the long-term price of a less eYcient, costly power sector, which struggles to meet targets for
environmental protection and stifles innovation.
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4. In recent years, despite the commercial rivalry between operators in the sector, we have strived to create
an industry-wide response to the skills crisis within the power sector. Whilst the various industry
stakeholders are confident that we can deliver on our commitment to revitalise the skills base of the power
sector, we believe that Government and industry regulators, such as Ofgem, need to work with the industry
to create a supportive framework for training and development. The potential benefits of a greener, more
innovative power sector providing tens of thousands of highly skilled jobs, and boosting the UK’s economic
performance, are such that we believe that nobody should shirk the duty to achieve a robust and eVective
framework for training across the sector.

Power Sector Skills Strategy Group

5. Overview: We established the Power Sector Skills Strategy Group (PSSSG) in July 2007 as the power
sector-wide collaboration group on skills strategy. Members62 include major power sector companies,
contracting organisations, supply chain companies, Government partners, trade unions, trade associations
and professional bodies. In this manner, all industry stakeholders are working together to address the serious
skills challenges facing the sector. Members hold strategic positions in their representative organisations and
are able to contribute to the strategic debate on skills in the power sector. A senior representative of a major
power company, who is also a non-executive director of the industry skills sector council, Energy & Utility
Skills, chairs PSSSG and secretariat resources are provided by E&U Skills.63

6. Purpose: PSSSG’s sole purpose is to develop a strategy to address the strategic skills gaps across the
power sector with particular emphasis on the potential for medium (2–5 years) and long term (5–20 years)
collaborative action. The PSSSG will support the sector-wide delivery of a long-term, sustainable skilled
workforce to meet the environmental, social and commercial challenges of the next 20 years.

7. National Skills Academy for Power: EU Skills and the PSSSG put a successful bid into DIUS in July
2008 for a National Skills Academy for Power (NSAP). The NSAP is currently in business planning phase,
due to be complete in the summer 2009, and is currently financially supported by 14 power sector companies,
including five Distribution Network Operators and seven significant contractor organisations. It is
anticipated that on acceptance of the business plan, the National Skills Academy for Power will start
operation in October 2009.

8. Role of engineering and technical skills in UK Society: Power sector engineers and technicians are vital
to the continued economic success of the UK and to meeting our commitments on climate change. The
power sector provides essential infrastructure for all industrial, commercial, public and voluntary services
and homes across the UK. Even though the sector is commercial, there remains a very strong ethos of public
service and a profound pride in meeting customer expectations.

9. Given the natural monopoly status of some parts of the sector and the strategic importance of energy
prices even where competition is viable and working, the industry is robustly regulated. This regulation has
focused on reducing prices and increasing competition but has so far failed to recognise the benefits to the
commercial and domestic consumer of a robust framework for skills that maintains and improves the skills
base of the sector.

10. Without the broad skills of all participants within the sector, the UK faces a dirtier, more expensive
and less eYcient future. Some short-term investment in skills will have significant rewards for employers,
employees and suppliers but more importantly such investment now will provide the skills that provide the
commercial and domestic consumers with lower prices and a wider range of services in the medium and long-
term future. In addition there is a strong global market for power sector services and investment in skills is
essential if the UK is to become an exporter of new technology services rather than an importer.

11. Whilst we can produce many examples of the benefits of skills development across the power sector
to the economy as a whole, one example is the development of distributed generation. Traditionally,
generation has been concentrated in areas where fuel is easily accessible and power then transmitted across
the UK through high-voltage transmission networks; with the growth of smaller distributed renewable
power sources such as small-scale renewable power and combined heat and power networks, there is
increasing amounts of intermittent lower voltage generation embedded in distribution networks.

12. This has environmental and economic benefits but it requires the development of new craft, technical
and engineering skills across the sector in manufacturing, connecting and operating such plant and
managing its interaction with local distribution and national transmission networks. As with other examples
that we could explain in a wider evidence session, the development of new technology requires a deep skills
base across the UK.

13. Due to social trends that have led to a decline in the number of students studying science subjects from
16 to 18 and a dramatic reduction in the number of engineering graduates, the UK is particularly poorly-
placed to meet the skills challenges facing the power sector.

62 A list of PSSSG members is attached as Appendix 1.
63 Notes of significant decision points and actions are made and published on the EU Skills website, www.eus.org.uk. The group

operates on a continuous basis and formally meets at least three times a year.
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14. Unfortunately there are a number of factors that have driven this, but the three most prominent are
as follows:

— the perception that the industry has lower status and lower pay as there is media speculation that
the industry should cut prices deeper;

— job security as dramatic cuts to meet regulatory requirements have created a reputation of job
insecurity in a key infrastructure service; and

— crucially, the lack of visibility for young people and career advisers of the virtues of the power sector
that deters students from bearing the financial costs required to obtain a degree.

15. The industry is attempting to tackle this perception and has developed initiatives such as the Power
Academy and the Engineering Diploma to encourage students to opt for a career in the sector. Through the
National Skills Academy for Power the attractiveness of the sector (or lack of it) will be tackled head on
across a broad range of potential recruitment markets, from school children to engineering graduates
currently working in the financial services sector. In order to deliver this we need the support of other
stakeholders such as government, regulators, schools and universities if we are to tackle this decline and
provide the services the UK needs in future.

16. Looking to the future, if skills are not coordinated and standardised the problem of skills shortages
will worsen, new technologies will lead to further specialisms and shortages of suitably competent resources
will increase. This in turn will raise costs across the industry. The questions posed in the “call for evidence”
are primarily focussed on technical innovations and investment. However, human resources are also in need
of significant investment and future regulation should stimulate innovations to ensure the future and
sustained attractiveness of the sector to new recruits.

Roles of Industry, Universities, Professional Bodies, Government, Unions and Other in Promoting
Skills and Developing Careers in Engineering

17. There is already a significant gap in skills across the power sector. Generally the energy sector
workforce is highly skilled once we consider the currently skewed age profile and related experience but with
the substantial lead-time to ensure full competence in highly technically sophisticated sector there is a
widening skills gap. Given the nature of our business, any attempt to speed up the training by short-cutting
the transfer of crucial technical knowledge and experience carries significant commercial and safety risks.

18. At present, the energy sector predominantly employs white, middle-aged male staV. We first employed
the bulk of our current staV population in the 1970s when social expectations restricted equal opportunity.
In recent years, the industry has made significant progress on establishing a more diverse workforce, but a
programme to attract a more diverse population into our sector is key to our strategy. We need to work with
schools, colleges and universities to attract a broader range of students into scientific subjects that underpin
skills in the power sector.

19. We believe the industry’s tradition of providing extensive training and promotion to all staV
regardless of their entry point to the organisation is a particular strength of the industry and that this
provides significant opportunities for individuals from social groups with less access to high-quality formal
academic qualifications and promotes greater social cohesion. The industry’s experience is that diversity of
entry routes with diVerent formal academic requirements for entry to the industry has served the various
businesses in the industry well by creating a variety of experiences amongst middle and senior managers,
and openness to innovation. However this creates higher training costs than other sectors that impose more
stringent entry standards: we believe that government and industry regulators should recognise this when
assessing operating costs.

20. In light of the issues of demographic change identified by Leitch we recognise the need to retrain
adults in power sector skills given the shortage of school and college leavers in future. However we are
concerned that the focus of Government training policy is at NVQ level 2 when the need for Britain to
maintain and improve competitiveness requires the power sector to develop the overwhelming bulk of its
staV to NVQ Level 3, 4 and 5. The domestic and export success of the UK power sector depends upon
developing these higher-level skills and we believe that this a priority for the sector that Government
should support.

Conclusion

21. The power sector uses and develops crucial technical, craft and engineering skills that are vital to the
competitiveness of the UK. Whilst the industry has taken a lead in developing these skills, we believe that
Government, regulators and the educational system have a vital supporting role in helping the industry
develop these skills over the long term so the sector can continue to provide highly–skilled and fulfilling
careers to individuals from a wide range of social backgrounds. Having the right skills at the right time is
essential to the successful operation of Britain’s electricity networks. Support for the National Skills
Academy for Power in addressing the future skills gaps will be key to delivering the electricity networks skills
strategies.
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APPENDIX 1

The following organisations are members of the Power Sector Skills Strategy Group:

— EDF Energy;

— E.ON UK;

— Scottish & Southern Energy;

— Scottish Power;

— RWE npower;

— United Utilities;

— National Grid;

— Western Power Distribution;

— CE Electric;

— Northern Ireland Electricity;

— Alstom Power Services;

— Balfour Beatty US;

— ABB;

— Siemens;

— British Energy;

— Morgan Est;

— Morrison Utility Services;

— Enterprise Power Services;

— Freedom Technical Services;

— Carillion;

— Areva T&D;

— Norec;

— Prospect;

— Unite;

— Energy Networks Association;

— ITI Energy (Intermediary Technologies Institute);

— Energy Technologies Institute (ETI);

— Department for Energy & Climate Change (DECC);

— Institution of Engineering & Technology (IET);

— Energy & Utility Skills ;

— Cogent; and

— British Wind Energy Association (BWEA).

March 2009

Memorandum submitted by Energy Networks Association

Energy Networks Association (ENA) is the industry body for UK gas and electricity transmission and
distribution licence holders.

Thank you for the opportunity to address the very important issue of the future for electricity networks.
The networks are vital for the successful delivery of Government energy and climate change objectives. The
electricity transmission and distribution companies have a proven track record of eYciency and delivery and
are unique in having an enduring relationship with all thirty million electricity customers in the UK.

We have responded to each of the Committee’s specific questions in the attached Annex. First, however,
we have highlighted below the key messages that we would like to convey to the Committee.

— The electricity network companies are highly eYcient, having achieved improved levels of service
reliability and safety, and significantly reduced their costs and charges since privatisation in 1990.

— Since 1990 real prices have declined by about 60% in electricity distribution and 30% in
electricity transmission, despite levels of capital investment well above those in the
preceding period.
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— Operating eYciency has increased—real operating costs per unit have fallen by 5.5% per
annum in electricity distribution since 1990.

— Quality of service has improved with a 30% reduction in both the number and duration of
reported power outages between 1990 and 2008.

— Since privatisation, fatal, major and over 3-day accident incidence rates have seen a fivefold
reduction.

— Networks are essential in meeting the Government’s low carbon agenda—-there will have to be
more of them and they will have to change.

— There will need to be more networks and they will have to change the way they operate to help
deliver the low carbon future; in so doing they will unlock economic value for new generators,
users and society as a whole.

— Distribution networks will need to transform from their traditional passive role receiving
power from the transmission system, to a dynamic operation accommodating the complex
flows of energy entering their systems at all voltage levels.

— Transmission networks will be strengthened and extended oVshore and to the continent in
order to harness the potential of renewable generation and secure the country’s electricity
supplies.

— The networks are ideally placed to enhance their role in areas where a regulated solution will deliver
objectives more eVectively than a market one.

— Network companies, unlike energy retailers, have an enduring commercial and physical
relationship with all customers’ premises.

— They have the expertise, knowledge and experience and a history of delivery of key projects.

— ENA supports the development of market solutions in the energy sector. However, for certain
projects, particularly those which are large scale and complex and where substantial
externalities exist, e.g. the roll-out of smart meters, enhancing energy eYciency, low carbon
homes et cetera, consideration should be given to solutions delivered through the regulated
network companies. It was done for North Sea gas conversion and rural electrification. It can
be done again.

— ENA members are ready and willing to accept a leading role in the energy market to help
Government achieve its policy objectives.

— Achieving this vision will require a flexible and supportive regulatory framework.

— The success of the networks has been founded upon the eVective regulation of privately owned
network companies.

— The increasing investment required to deliver our energy future will require the provision of a
significant amount of finance from the investment community. We therefore need a regulatory
framework that gives positive long term signals to attract investors to ensure that the finance
is forthcoming.

— The framework should also be flexible in recognising the future uncertainty, encouraging
strategic network investment and ensuring that the companies are remunerated appropriately
for the risks that they face.

— The fundamental changes that have occurred in the capital (debt and equity) markets must be
reflected in the returns the companies are allowed to make.

— Under the current framework the companies have significantly reduced their operating costs.
But they cannot continue to reduce them indefinitely. There will be a clear need to increase
operating resources if we are to successfully tackle the challenges ahead.

— The regulatory framework must encourage innovation. The new incentive schemes introduced
in 2004–05 must be developed to ensure the necessary innovation is forthcoming in order to
support the required changes in network operation.

— Decisions being taken now by Ofgem should recognise the imperatives for 2020 and beyond.

— Decisions covering the period to 2015 will be made by Ofgem in December of this year for the
current price review of the electricity distribution companies. Ofgem must acknowledge the
longer term policy framework and objectives when developing its proposals.

— ENA and its members are working closely with Ofgem on its RPI-Xw20 Project to develop a
regulatory framework to meet the challenges of the changing external environment. The
project is due to report in late 2010.
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— Markets have served the industry well but the scale and speed of the changes that are needed require
Government to raise its profile and provide dynamic leadership and strategic direction.

— This is not the same as central planning.

— DECC should only intervene where there is a risk, in the face of great uncertainty, that markets
will fail to deliver what is required in the necessary timescales.

— DECC should become the “guiding mind” for the future direction of the whole industry and
provide leadership and strategic direction.

— DECC should agree key assumptions with the industry, specifying how security of supply and
environmental targets should be met.

— It should establish a steering group of key energy industry stakeholders and thinkers to inform
its direction.

— Ofgem should regulate to ensure the eYcient delivery of these targets.

I hope that the information contained in this submission, the issues raised and our responses to your
Committee’s questions are of assistance to your Members. If we can assist in any further way or provide
further clarification we would be very happy to do so. In addition, we would also be very happy to elaborate
on the issues raised at our forthcoming oral session with the Committee.

Annex

The Committee’s Specific Questions

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

ENA members believe that the Government through DECC should provide strategic direction to the
industry in order to guard against, in the face of great uncertainty, the risk that markets will fail to deliver
what is required in the necessary timescales. It should agree key assumptions with the industry, specifying
how security of supply and environmental targets should be met and should establish a steering group of
key energy industry stakeholders and thinkers to inform its direction. Ofgem should regulate to ensure the
eYcient delivery of these targets.

We believe that the Government vision for electricity networks should comprise:

— A combination of initiatives including the more eYcient use of energy, decentralised energy
production and centralised large scale generation based largely on nuclear and renewable
technologies.

— The need for major transmission system developments (both oVshore and onshore).

— The upgrading of the distribution networks both in the renewal of ageing assets and in the way that
they are operated and managed in order to support increasing amounts of local generation.

— Development of innovative solutions to accommodate new forms of generation connecting to the
networks.

— An expanded role for network companies in the delivery of a low carbon future; they are ready and
willing to take up the challenges presented, including working with generators and customers on
demand-side issues including energy eYciency, zero carbon homes, supporting the roll out of smart
metering.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

The rationale for the establishment by Ofgem of the RPI-Xw20 review of network regulation was the
recognition that significant changes to the regulatory framework for energy networks may be needed to
facilitate the move to a low carbon economy. One of the key objectives of the project is to devise a framework
that is suYciently flexible to adapt to changes in the energy industry. However, it is not expected to publish
its proposals until the autumn of 2010, well after the conclusion of the current distribution price control
review (DPCR5). It will therefore be important that Ofgem in the current price review (which applies until
2015) recognises the importance of achieving the 2020 targets and ensures their proposals are consistent
with them.

One of the key challenges for both transmission and distribution operators is to provide the necessary
network infrastructure in a timely and eYcient manner. For this to happen there needs to be a framework
in place which encourages companies to deliver the new networks when they are needed.

Ofgem is seeking to achieve this in transmission via enhanced incentives to anticipate user demand via
some form of pre-construction funding. Whilst this addresses the timing issue there remains the concern that
more will be required in order to ensure that the necessary network infrastructure is delivered within the
required timescales. The challenge for distributors is even greater as the networks are more complex and the
sources of generation more diVuse. It will often not be practicable to identify where network reinforcement
may be required ahead of need.
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The regulatory framework for both transmission and distribution should therefore seek to incentivise this
investment but also acknowledge that companies will have to make judgments within a very uncertain
environment and should not be penalized if in the event some investment turns out to be sub-optimal.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

The technical challenges associated with the connection of large generators to onshore transmission
networks have been addressed in a recent report to the Electricity Networks Strategy Group (ENSG) “Our
Electricity Transmission Network: A Vision for 2020” (March 2009). Similarly, the connection of medium
sized generators to distribution networks is well understood and solutions are available. ENA has also
developed a “plug and play” solution for small domestic scale embedded generation.

The provision of additional transmission capacity and its eYcient allocation are very important elements
of the Government’s strategy and the arrangements put in place to manage access to the network will be a
key determinant of the amount of renewable generation that can be connected. We generally support the
proposals of the recent Transmission Access Review (TAR), notably that network owners will be
incentivised to build infrastructure ahead of user commitment through higher potential rates of return.
However, without greater clarity in the signals being given to generators in relation to zonal losses, charging
and constraints, there is a risk that parallel investment paths in generation and transmission will not be
forthcoming, so increasing the risk of stranded assets. It is therefore important that a stable regulatory
regime for both generators and transmission network operators is established to enable them to respond to
signals with confidence.

We also support the fundamental review of the Security and Quality of Supply Standard and “connect
and manage” principles which have been proposed to assist in resolving the current network access
problems. Any revised access arrangements must however result in greater access and the correct signals for
investment rather than just re-allocating existing resources.

In addition to these issues others can be identified:

Skills

The large scale network development to accommodate renewable energy will require a substantial increase
in qualified and skilled workers to build and operate the new infrastructure. There is a need for innovative
and highly qualified engineers to design new systems that push at the boundaries of network technology.

As a responsible industry, our members are actively involved through the sector skills council (EU Skills)
in collectively looking at the skilled resource challenges for the sector. We need to make the networks sector
more “career attractive” to young people and ensure that we have good, and experienced, academic and
sector specific trainers. We have been instrumental in support for the new national skills academy for power.

Supply Chain Capacity and Procurement

Supply chain constraints at both the UK and international level—whether a shortage of ships able to lay
subsea transmission cable or long lead-in times in procuring vital components—are one of the major
challenges of extending and reinforcing the transmission and distribution networks. Therefore Government
policy towards creating a harmonised enabling environment must also take into account possible supply
chain capacity and procurement issues.

A co-ordinated approach by Government

We welcome the establishment of a new department that brings together the key energy and climate
change issues. We believe that this has the potential to remove significant barriers to progress in major
policy areas.

However it is important that the oYce for renewable energy deployment (ORED) and other bodies such
as the Renewables Advisory Board and the Manufacturing Advisory Service should work together, without
duplication or overlap, under the direction of DECC to address barriers to deployment including supply
chain and planning.

Planning

Lengthy planning procedures for renewable generation projects, transmission lines and distribution
networks present a major obstacle to the development of renewable sources of energy. Reform of the
planning system as established in the recently passed Planning Act is essential if we are to connect up new,
remote renewables generation in time to meet the 2020 targets.
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We believe the Infrastructure Planning Commission (IPC) will have a vital role to play in delivering these
objectives. The ENSG is currently forming a new sub-group of industry experts who will be charged with
establishing the necessary “criteria of need” for new transmission infrastructure that will be used by the IPC
to judge future planning submissions. Establishing clear criteria will be a key input to the national policy
statements and will be fundamental to the eVectiveness of this new planning regime.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

One of the determinants of the success of the oVshore transmission regime will be the commercial
arrangements that are established to facilitate the development of the necessary generation and transmission
infrastructure. Currently, a rather complicated approach to procuring a transmission asset owner licence has
been established which is neither a pure market nor a pure regulated approach. ENA members have
expressed their concerns that the current arrangements create a risk of delay, and of creating inferior and
more expensive networks than could perhaps be achieved via a more strategic co-ordinated approach to the
investment.

However, there is now an opportunity to progress “round 3” oVshore transmission networks by extending
onshore licensed transmission areas oVshore which ENA members believe will facilitate the development of
a true oVshore interconnected grid. We believe that consensus is developing amongst the major stakeholders,
i.e. TNOs, potential oVshore generators and environmental groups, that this is a more economic and
sustainable approach.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

There are considerable benefits from increased interconnectivity with the networks of other countries in
terms of improved security of supply and eVective sharing of both generation capacity and energy storage,
although it will give rise to some new, but manageable, risks. Given the envisaged contribution expected
from intermittent wind generation to the UK’s future generation portfolio, those are potentially valuable
benefits. Moreover, eVective interconnection with mainland Europe will ultimately facilitate the
development of a pan-European market for electricity.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

The UK’s electricity distribution networks have been designed to transport electricity from transmission
network “exit” points, via successive stages of transformation from higher to lower voltage systems, to end
users. This has given rise to essentially unidirectional power flows which are relatively predictable in terms
of daily and seasonal load profiles. Hence it has been necessary to design distribution networks to operate
in a largely passive way, with a high level of confidence that power quality and security of supply will not
be adversely aVected by abnormal levels of electricity demand or unexpected power flows.

Increasing levels of generation embedded within distribution networks give rise to certain operational and
control challenges for these traditionally designed and passively operated distribution networks. For
example, there will be uncertainty over the location and volume of future generation facilities which will
influence the optimal connection arrangements. The key technical challenges relate to maintaining power
flows at levels consistent with equipment ratings, ensuring voltage variations remain within safe and
statutory limits, and ensuring that the additional energy in-feeds from local generation do not give rise to
dangerous short-circuit currents in the event of network faults.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

No precise figures can be given for the estimated costs of upgrading the electricity networks as they will
be largely dependant upon the future generation scenarios. To provide an indication of the scale of the
investment that will be required, the DNOs capital expenditure allowances for the current five year price
control period amount to over £7 billion (at 2007–08 prices) and this is expected to increase significantly over
the next period from 2010 to almost £9 billion even without major reconfiguration.

Beyond 2015, the scale of distribution network investment which will be necessary is less easy to
determine. This is because, while there is a clear strategy in terms of where major onshore and oVshore wind
farms will be developed, there is much less certainty as to where smaller scale onshore distributed generation
will locate. The focus for distribution networks will therefore be more towards maximising existing available
capacity through the development and deployment of smart grid technologies as well as providing additional
network capacity. Individual connections of generators to distribution networks will be largely funded by
the generation developers.

In transmission, the current price review allowed £4 billion of capital expenditure for the three electricity
transmission companies over the period 2007–12. The likely location of future onshore and oVshore wind
farms can be estimated with reasonable accuracy. The ENSG report which examines a number of generation
scenarios to 2020 estimated a cost of £4.7 billion for the proposed transmission reinforcements necessary to
support 45GW of new generation of which 34GW is oVshore and onshore wind.
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How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

A key requirement of any regulatory framework is to ensure that the confidence of the financial
community is retained, even during diYcult economic circumstances. Over the next 10 years all energy
network companies will need to further increase their capital expenditure both for the refurbishment and
replacement of their ageing infrastructure and to meet the need for new capacity. This will require the
provision of significant amounts of finance from the investment community. Prospective investors must be
reassured that all eYcient expenditure by the companies is recoverable and that the rewards available to them
are commensurate with the risks they are facing in transforming their networks.

It will therefore be important during DPCR5 that Ofgem provides positive signals to prospective investors
in their proposals in July and December 2009. Crucial to this will be the weighted average cost of capital
(WACC) that the companies are allowed. We are currently in unprecedented times and would urge Ofgem
when making its decision on the WACC, to follow the recent example of CAA (in its proposals for Stansted
Airport) by explicitly factoring in the eVects of the current financial turmoil and economic recession,
particularly the increased cost of debt financing, rather than relying on long term trends.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

Ofgem’s RPI-Xw20 project has as one of its objectives to examine how innovation by the network
companies can be encouraged in order to meet the challenges ahead. One of the diYculties of the traditional
five yearly approach to price reviews is that it does not often allow companies to capture the full benefits of
innovation since they are likely to accrue over longer periods of time.

At the last electricity distribution review Ofgem acknowledged that the traditional RPI-X approach to
utility regulation had led to a serious decline in R&D expenditure by the companies at a time when
considerable eVort was required from them to facilitate the connection of new sources of distributed
generation and to meet the technical challenges to network operation that such developments would bring.
Ofgem’s response was to introduce new incentive mechanisms for distribution network companies. They
included the Innovation Funding Incentive (IFI) and the creation of Regional Power Zones (RPZ) to
encourage companies to provide innovative cost-eVective solutions to the connection of distributed
generation.

Discussions have already begun with Ofgem during the current price control review on ways to strengthen
incentives for companies to adopt innovative solutions which encourage the development of flexible
networks that support a low carbon future. It is proposed to replace the RPZ incentive with broader based
innovation incentives and ENA members are working with Ofgem to develop such mechanisms.

The potential for smart grid technologies is considerable and benefits will accrue throughout the energy
supply chain. They will typically permit higher penetration of distributed generation, greater utilisation of
network capacity, and a reduced need for investment in conventional network capacity and centralised
generation—at the same time as providing improved quality of supply through increased automation. The
biggest benefits will derive from smart grid technologies that are able to interact with customers and
customers’ equipment. Developments such as intelligent appliances are in their infancy, but smart metering
will be essential in enabling the demand side of the smart grids of the future.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

There has been a significant increase in R&D in both distribution and transmission networks in recent
years following the introduction of the IFI incentive. Network companies have sought to make eYcient use
of this incentive through collaboration with research partners and through leveraging of external funds to
supplement their IFI allowances.

In the future, it will be important to build on this initiative and provide further incentives to network
companies and others to take forward the more promising outputs of their research and development
programmes. Network companies have diYculty in employing R&D development for the whole energy
supply chain that requires investment by generators, networks and customers in an integrated manner. The
objective will be further development through field trials of prototypes, leading ultimately to
commercialisation of new technologies which will then be deployed as standard components of future
network architecture.

What can the UK learn from the experience of other countries’ management of their electricity networks?

In response to the global requirement for lower carbon and renewable forms of electricity generation,
many countries—European and American companies in particular—are exploring the potential for new,
more innovative, ways of managing their transmission and distribution networks. ENA members have
established links with network companies in other countries so that the benefits of R&D eVort and
experiences in accommodating new lower forms of generation can be pooled. Indeed, one of the benefits of
foreign ownership of some UK electricity network companies is that sharing of best practice with other
countries naturally takes place.
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Links have also been established through participation in established international congresses such as
CIGRE and CIRED; through participation in initiatives such as the SmartGrids European Technology
Platform and the North American IntelliGrid Programme; and through international collaboration forums
such as ENARD (the International Energy Agency’s implementing agreement for Electrical Network
Analysis, Research and Development).

There is clearly much to be learnt from international experience. Transferring engineering solutions will
be relatively straightforward; the challenge will be in adapting the commercial arrangements to suit the UK’s
liberalised markets.

March 2009

Supplementary submission from CE Electric UK, Energy Networks Association (ENA)

During my evidence to the Committee on 6 May 2009, I said (Q254) that I would check the cost of
installation of smart meters and report back to the Committee.

Dr Whitehead referred to a cost of £300 per unit derived from figures from the Energy Retail Association.
The Energy Retail Association has calculated the cost of the roll out of smart meters as no more than £8
billion. This compares with the cost estimated in DECC’s recent “Impact Assessment of a GB-wide smart
meter roll out for the domestic sector” (May 2009) of the cost of DECC’s preferred option of £8.11 billion.
Using a figure of approximately 25 million households, this would equate to a cost per household of around
£320, comparable with the figure Dr Whitehead quoted.

However, these figures relate to the overall cost of the programme, including both gas and electricity
meters and the establishment of the necessary communications and information technology infrastructure.
The DECC document referred to above quotes £58 capital cost and £29 installation cost for an electricity
smart meter (£71 capital cost and £49 installation cost for gas), consistent with the range of £50 to £100 that
I gave in my evidence.

May 2009

Memorandum submitted by the Energy Research Partnership

The Energy Research Partnership (ERP) is currently working in the area of innovation in electricity
infrastructure and would like to make a submission to the Committee’s inquiry into the future of Britain’s
electricity networks.

However, our work programme is not due to make its conclusions until April 2009, so we are not in the
position to submit formal evidence at this point. To highlight our intentions to interact with your
Committee, this letter outlines the remit and structure of the ERP and provides the objectives and scope of
our activity on innovation in electricity infrastructure. Preliminary findings from this project will be formally
submitted to the Select Committee when they are available.

Introduction to the ERP

The Energy Research Partnership (ERP) is a high-level forum bringing together key funders of energy
research, development, demonstration and deployment (RDD&D) in Government, industry and academia,
plus other interested bodies, to identify and work together towards shared goals. The ERP has been designed
to give strategic direction to UK energy innovation, aiming to increase the level, coherence and eVectiveness
of public/private investment in innovation.

The Partnership is not a formal advisory or executive body, and its wide ranging membership64 extending
across government, industry and the research community will sometimes mean that the views of its members
diverge. Consequently, any outputs from Energy Research Partnership commissioned projects are not the
oYcial point of view of any organisation or individual, are independent of Government and do not
constitute government policy.

ERP plays an important role and is well positioned to act as a forum for strategic dialogue and analysis,
including the consideration of policy development issues and options where these set the context as drivers
for technological innovation. Government has found it a valuable sounding board for policy ideas,
alongside more formal bodies and processes.

The ERP, established in 2005 at the instigation of the Chancellor, is jointly chaired between public and
private sectors. Nick Winser (Executive Director for Transmission, National Grid) is the current industry
co-chair. Willy Rickett (Director General for Energy, Markets & Infrastructure, DECC) is the current public
sector co-chair.

64 A full list of current ERP Members is provided as an addendum to this letter.
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ERP Electricity Infrastructure Project

Project Context: The renewable (and low-carbon) technology deployment required to reach the 80%
reductions in CO2 by 2050 will precipitate an equivalent change in the electricity infrastructure to support
this emerging system. The UK power infrastructure (both transmission and distribution) needs to be fit for
purpose and ready to meet the needs of a dramatically diVerent power landscape. Recent experience shows
that delivery of large scale infrastructure projects takes a significant amount of time from planning through
to delivery. Given this, timely appraisal of the necessary system capacity improvements and infrastructure
innovation developments is needed to ensure that the network infrastructure will not become a brake on
achieving the 80% CO2 reductions.

This project is led by the ERP member from National Grid and supported by a working group (consisting
of appropriate representatives from the ERP membership—E.ON, Technology Strategy Board, Carbon
Trust and Energy Technologies Institute). It will provide an overarching review of the technical challenges,
solutions and RDD&D landscape for electricity infrastructure.

Aim, Objectives and output: The aim of this project is to identify and prioritise areas of electricity network
innovation requiring further attention and/or support. Note that the project remit does not include
evaluation of whether the scope and focus of existing activities is most eVective, in terms of contributing
towards meeting our energy goals. The key objective is to assess the likely technical challenges presented to
the electricity infrastructure by the emerging low-carbon system such as ensuring system reliability and
security, maintaining system flexibility and meeting the 2020 and 2050 emissions reduction target. Then to
identify solutions and approaches required to address these challenges; to analyse the current UK
capabilities for fulfilling these solutions; and to identify gaps and prioritise action for RDD&D support for
electricity infrastructure related activities. The output from this activity will be a report detailing this
analysis, highlighting the main challenges for innovation in electricity networks and drawing appropriate
recommendations to strengthen the RDD&D landscape to support these new technologies and approaches.

March 2009

Memorandum submitted by the Energy Technologies Institute

The Energy Technologies Institute (ETI) is a UK-based company formed from global industries and the
UK Government. The ETI brings together projects that create aVordable, reliable, clean energy for heat,
power and transport.

The ETI demonstrates technologies, develops knowledge, skills and supply-chains, informs the
development of regulation, standards and policy, and so accelerates the deployment of aVordable, secure
low-carbon energy systems from 2020 to 2050.

By bringing together the eVorts and investments of both private and public sectors, and by focusing on
key energy challenges with a new level of scale and ambition, the ETI has the potential to achieve step change
advances in the demonstration of low carbon technologies. Our Member companies’ expertise, resources
and the potential route to commercialisation that they oVer is one of the strengths of the ETI. Current
membership comprises BP, Caterpillar, EDF Energy, E.ON UK, Rolls-Royce and Shell. The public sector
funding is provided by the Department for Innovation, Universities and Skills (DIUS) via the Technology
Strategy Board (TSB) and the Engineering and Physical Sciences Research Council (EPSRC).

Where the ETI feels able to oVer evidence, this is incorporated under the relevant Committee question
below.

1. What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

The Energy Technologies Institute (ETI) is developing a model for the UK energy system which
complements other approaches such as MARKAL and allows assessment of diverse technology options for
the UK. Based on this modelling work to date it is likely that the achievement of the UK’s longer-term
security of supply and climate change goals (in particular the 2050 objectives) will be best met by the UK’s
electricity networks evolving as part of an overall optimised UK energy system solution. This suggests the
need for an integrated approach in respect of infrastructure development and behaviour across the UK’s
electricity, transport and heat sectors. In view of this we believe that treating the UK energy sector as a
collection of independent sub-systems with minimal interaction between sectors is unlikely to provide the
most optimal long-term solutions to delivering the UK’s energy objectives. Hence the vision for Britain’s
electricity networks should actually be a constituent part of a broader vision for the UK’s energy system
infrastructure.

2. How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

No ETI response.
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3. What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

The ETI is focusing on major engineering challenges for the UK energy system and hence is primarily
addressing the development and deployment of oVshore rather than onshore renewable. Nevertheless we
believe that a key long-term issue to facilitate the connection of a large increase in onshore renewables in
particular is the need for a planning and remuneration framework that permits the strategic development
of electricity transmission and distribution infrastructure in order to position the network for greater
renewables build in the future. This would be a move away from the development of electricity infrastructure
on an incremental basis, and is likely to require permitting network owners to construct new infrastructure
ahead of connection applications being received.

4. What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

No ETI response.

5. What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

No ETI response.

6. What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

The ETI recognises that a transition to a more distributed electricity delivery model has the potential to
oVer benefits in terms of carbon emissions reduction, cost eVectiveness and security of supply. However, it
is also clear that such a transition will most likely introduce technical and commercial challenges,
particularly as installation level of distributed generation technologies increases. Many of these challenges
are a result of the current electricity network infrastructure and operational practices being developed
assuming a “centralised” energy delivery model; this model is likely to require adaptation to accommodate
a more distributed approach. One example of is the need to manage increased fault current levels within the
distribution system as a consequence of increasing numbers of power generation sources being connected
at distribution voltages.

Distributed generation is therefore likely to form part of a more complex demand side, with an integration
of heat demand with electricity supply through combined heat and power systems, the potential for
significant local loads from electric vehicles and consumer/producers making investment and operating
decisions which will be harder to forecast and manage than the current familiar and more centralised system.
If building scale micro-CHP or solar PV were to be widely installed, there might be millions of small power
generators installed in the UK. The seasonality of net heat requirements may increase as solar thermal water
heating is installed or reduce as existing buildings are better insulated.

There will most likely need to be some adaptations of the distribution system. Most significant will be a
need to adopt a radically diVerent approach to network management based on greater embedded
intelligence (Smart Grids) and a more sophisticated approach to retail tariV structures and charging
mechanisms (Smart Meters).

In this more complex investment environment, higher returns on investment may be required to stimulate
suYcient installation of a combination of central and distributed generation. Understanding the system
drivers through the modelling described in the answer to question (1) should help provide the insights to
enable market designs that avoid this uncertainty premium.

7. What are the estimated costs of upgrading our electricity networks, and how will these be met?

No ETI response.

8. How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

No ETI response.

9. How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

No ETI response.
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10. Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

In general many of the transmission and distribution (T&D) technologies currently deployed in the UK
networks are well proven and have good service experience in the current operational environment.
However, it is likely that the UK electricity system of the future will need to be managed (and possibly
designed) in significantly diVerent ways to that of the existing system in order to manage the expected
changing patterns and characteristics of generation and demand, in particular for longer (2050) timeframes.
(See question 1 response).

Hence it is likely that T&D technologies will be required to operate within diVerent performance
envelopes to those currently, and significant additional R&D investment may therefore be needed to deliver
technologies compliant with these new performance envelopes. In addition to investment in R&D and
innovation for specific transmission and distribution technologies, there is also likely to be a significant
requirement for R&D eVort into the more fundamental structural changes that are likely to be needed within
the UK energy system to deliver the long-term UK energy targets.

11. What can the UK learn from the experience of other countries’ management of their electricity networks?

No ETI response.

March 2009

Memorandum submitted by E.ON

Executive Summary

— Britain’s electricity networks are key to the successful achievement of government energy policy
objectives.

— Long term regulatory stability is essential to give confidence to and ensure investment in networks.

— The success of the new planning process under the Planning Act 2008 will be key to the delivery
of major energy network projects in future.

— Distribution network operators (DNOs) have a more active role to play in the facilitation of a low
carbon economy, and we look forward to engaging with Ofgem, government and other
stakeholders to develop robust, long term solutions.

— The regulatory framework must be aligned with government energy policy goals. We welcome
Ofgem’s and DECC’s support for a strategic approach for transmission network investment, and
for greater innovation in network design and investment incentives, which will help facilitate this.

— We believe that the strategic transmission investment incentive mechanism should allow the
transmission companies greater flexibility in making their investment decisions. The transmission
companies must start developing their planned investment now to give the best chance of providing
a network that will be suYcient for the UK’s requirements by 2020 and beyond.

— We recommend the consideration of a similar strategic approach for distribution, which is at the
beginning of a prolonged period of asset replacement. A clearer vision of the future energy network
landscape of the UK, associated with a shared range of assumptions, will provide companies with
the clarity they need to develop the network.

— E.ON believes that smart networks can bring opportunities to networks businesses, but DNOs now
need to build up their capabilities, test potential solutions and understand the benefits and risks.
RPI-X has been successful at driving costs down, but now needs to be broadened to allow DNOs
to develop ready for the challenges they now face.

— The network businesses have in recent years introduced a very eVective programme of innovation,
but there is a need for ongoing development of the framework to encourage project replication and
acknowledge the inherent risks associated with emerging technology application.

1. Introduction

1.1 E.ON UK is one of the UK’s largest retailers of electricity and gas, one of the UK’s largest electricity
generators by output, and owns Central Networks, the distribution network which covers the east and west
midlands. We welcome the select committee’s consideration of Britain’s future energy network needs, as
E.ON UK has a key role to play.
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2. General Remarks

2.1 E.ON UK believes that robust networks are key to the delivery of energy policy objectives. However,
Britain’s network businesses face significant challenges which must be met if the government’s energy policy
objectives are to be achieved.

2.2 We welcome the opportunity for distribution network operators (DNOs) to take a more active role
in the facilitation of a low carbon economy, and are keen to help develop a robust framework which enables
a more proactive approach by DNOs and provides appropriate funding, as well as taking account of the
risks and uncertainties that networks businesses face in the DPCR5 period and beyond. Aligned with this,
we welcome Ofgem’s and DECC’s agreement with the industry that a strategic approach is required for
transmission network investment, along with greater innovation in network design and investment
incentives.

3. Answers to Specific Questions

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

3.1 EVective electricity networks will be key facilitators in the delivery of our energy policy goals. The
priority should be to ensure there is suYcient investment to maintain secure supplies to consumers, that
networks are capable of incorporating low carbon technologies at all scales, and that the investment required
is delivered eYciently and does not impose excessive costs on customers. The expectations of Britain’s energy
networks will be very diVerent, and they must be able to accommodate distributed generation, to work in
a more flexible way and to play their role in the reduction of the UK’s carbon footprint.

3.2 Where there are clear targets and reasonable certainty where investment will be located (as with on
and oVshore wind and nuclear), the regulatory framework needs to support the required investment and its
delivery in good time. However, in other areas, where there is more uncertainty (for example in respect of the
extent of distributed and microgeneration), the regulatory framework needs to allow companies to commit
investment to create options for the future.

3.3 Many network assets were installed in the 1950s and 1960s and are now reaching the end of their lives,
and the cost of replacing them and of recruiting and training the skilled workforce that will be needed to
carry out this work over the next 15 or 20 years are considerable. Companies must be appropriately rewarded
for this massive investment programme, within a stable regulatory framework that will enable them to
attract equity funding in today’s less favourable economic climate.

3.4 The role of the electricity distribution companies could help with the integration of low carbon
activities, potentially combining smart network features that could help facilitate generation connection and
network diagnostics, with additional energy management requirements.

3.5 The degree of flexibility suggested by the range of scenarios under consideration is too great for
eVective engagement. In order to deliver the desired UK outputs within the required timescale, the vision of
the future energy network landscape for the UK requires association with a set of common assumptions,
including for example:

— A narrower range of outcomes for likely generation mix (central vs. distributed, level intermittency,
geographic dispersal etc).

— A consistent view of customer demand developments, particularly electric vehicles and electric heat
pump adoption.

— A clearer view of “end to end” energy delivery roles and responsibilities, dealing with, for example
the application of demand side management technologies.

3.6 The Department for Energy and Climate Change (DECC) reconstituted the Electricity Networks
Strategy Group (ENSG) in 2008 to consider the transmission network requirements for 2015, 2020 and 2030.
The ENSG has reported its recommendations for least regret and low regret investments required to provide
the necessary transmission system to facilitate the 2020 renewables target. We supported this work and
participated in the Transmission Project Working Group that prepared the report to the ENSG. We agree
with the recommendations contained in the report. In particular we believe that transmission companies
should be permitted to commence immediately with pre-construction work on the investment projects
identified, in order to provide the opportunity to meet 2020 targets.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

3.7 Given the complexity of the issues discussed above and the urgency of action to meet 2020 targets,
there may not be a single “ideal” solution in the form of a regulatory mechanism or incentive. The
framework will however need to accommodate three key mechanisms:

— To grow capabilities in relatively short timescales, resource also needs to be funded via the price
control for engagement and development with developers and local authorities, similar to
“incubation” funding provided to start-up companies. This should encapsulate a more proactive
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stance from networks in supporting future projects but also working with them to innovate in new
commercial and technical solutions for future energy policy. This should be shielded from the RPI-
X cost control framework to actively encourage development.

— To encourage the construction of demonstration projects and key partnerships early in the DPCR5
period, supported by an innovation incentive mechanism and the DG incentive.

— To support the transposition to business as usual, minimising the unit cost of application, but
recognising that this will add to the levels of business risk within the network companies. This “risk
premium” may be best recognised as an explicit element of the company’s financing costs.

3.8 A fundamental point that must be recognised is that as DNOs will face increased risk in a number of
ways, including financing capacity for smart schemes that fail, interaction with regulatory incentives—
losses, Customer Interruptions (CIs) or Customer Minutes Lost (CMLs). DPCR5 is making steps in the
right direction, and is likely to deliver a more flexible treatment of costs, although the treatment of losses
needs more consideration, particularly since in the current form it would penalise “smart” networks where
capacity utilisation is increased.

3.9 There will be additional risk to companies (for example, additional capacity may be required on top
of “smart” solutions), and the framework must recognise this and find a pragmatic way to assign this risk
between companies and customers, recognising the longer term benefits to the UK as a whole. Ultimately,
the framework has to ensure investors stand a reasonable chance of making a return from investing in new
approaches and technologies—“a fair bet” as some commentators have observed.

3.10 Proposed changes by Ofgem to remove cost-incentives that dissuade companies from pursuing
operating cost solutions vs. capital investment programmes will also help significantly.

3.11 The framework must also recognise the need to provide for network developments for both known
connection projects, and also the expected large number of unknown connection and development
requirements.

3.12 The regulatory framework for transmission should also be aligned with government energy policy
goals. Ofgem has recently consulted on transmission owner (TO) investment incentives to provide a funding
mechanism for the necessary transmission network reinforcement to facilitate transmission capacity
requirements for the 2020 renewables targets. The mechanism relates to the low and least regret investments
identified in the ENSG transmission project working group report. The investment incentive mechanism in
principle should allow the TOs greater flexibility in making their investment decisions, alongside the price
control review process. Consequently Ofgem’s role in approving investment in the transmission system could
be reduced.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills

3.13 The barriers relate to the points discussed above, most importantly the high level of uncertainty and
the ability of the regulatory framework to handle this whilst incentivising investment and keeping prices at
eYcient levels. For example, there is no common commercial framework to handle interactions between
customers and DNOs for control of generation and demand side management, and indeed no clarity on
whether there should be direct contact or via an intermediary. Likewise, there is little experience in the UK
of operating “smart” electricity distribution technologies on a wide scale whilst meeting existing security
standards.

3.14 The development of an industry wide common set of assumptions for use by the distribution
companies would certainly reduce the degree of uncertainty, and consequently encourage earlier physical
engagement.

3.15 As for transmission, this would need acceptance by Ofgem of some investment ahead of need, which
the current framework fails to accommodate.

3.16 The success of the new IPC planning process under the Planning Act 2008 will be key to the delivery
of major energy infrastructure projects. The national policy statements for energy infrastructure are
therefore important documents to get right to enable the investment needed.

3.17 Locational pricing is a prerequisite for the long term eYcient economic development of the
transmission network because it incentivises generation and demand to be located near to each other thus
reducing transmission losses and CO2 emissions, and is therefore in the interests of the consumer and the
environment. Optimising the use of the transmission system, through a form of “connect and manage” being
considered under the transmission access review, is important to the connection of new renewables in the
short to medium term. Long term regulatory certainty however is essential to give confidence to and ensure
investment in the network and generation with longer lead times, such as nuclear. Regulatory certainty will
provide the investment needed in the supply chain and increases in the skilled resource that will be required
for delivery of the network infrastructure and new generation.
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3.18 Proving new technology for the deployment in the UK will be an important technical assurance to
provide greater network capacity, the use of series reactors and high voltage direct current (HVDC) cable
onshore in the UK for the first time are examples of this. Whilst this technology is used internationally it
needs to be proven for successful deployment in the UK transmission network.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

3.19 The need for regulatory clarity and stability is key. The introduction of the proposed oVshore
transmission regime should therefore not be delayed. Whilst it can be implemented for transitional projects,
DECC and Ofgem have yet to demonstrate that the regime will work as hoped to provide oVshore strategic
network investment. A route map of the application of the competitive tender process for the delivery of
round three projects and later round one and two projects that do not qualify for transitional status would
be an important step to providing industry confidence. If this can be proven the benefits of competition
should help to deliver cost eVective investment, much needed sources of capital and delivery capability to
meet the scale of investment predicted for the network and generation oVshore.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

3.20 The main benefit of greater interconnection is that the increased trading between the two connected
systems will allow generation to be used more eYciently and reduce the total volume of capacity required
to meet demand if peaks are at diVerent times. A potential benefit of greater interconnection is the access to
additional reserve generation would help to oVset increased volumes of intermittent generation, although
our studies suggest this eVect is limited as large volumes of wind generation also occur in north western
Europe which is often subject to similar weather conditions. Interconnectors are expensive and the trading
benefits have to provide through usage charges an adequate return on the investment.

3.21 A super grid connecting oVshore wind farms to adjacent countries is an exciting proposal but it is
unclear whether this is the most cost eVective route for connecting new oVshore wind. Timely delivery of the
supergrid will be an issue. For example, round three oVshore windfarms should not be delayed because the
connection of a zone is dependent upon a wider interconnection project.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

3.22 The electricity network has in general been designed to transport power from large central
generators through the transmission and distribution grids to the end customers. Investment in the
distribution network will be important as networks move from this passive, one directional design to more
active networks, with the interaction between embedded generation and potential growth in demand side
management.

3.23 Technical challenges include voltage control, the management of thermal limits of lines and cables
and the operation within plant fault level ratings, whilst optimising to ensure demands such as vehicle
charging, and DG inputs are all integrated into the distribution network. The extensive development and
integration of control and telecommunications systems will become increasingly important.

3.24 Contractual challenges include risk allocation, where for example a local generator is relied upon in
preference to the investment in additional network capacity.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

3.25 For transmission, the ENSG 2020 transmission network report indicates capital expenditure of £4.7
billion, but that savings of £850 million can be made by commencing the pre-engineering work now to enable
timely delivery. This will reduce the amount of more expensive oVshore network investment that may
otherwise be required.

3.26 We are still assessing the cost impact for distribution networks within E.ON UK. Although early
costs may be small (£10s–£100s millions over the next few years for small scale “dg-ready” capacity increases
and systems development) longer term costs may be more substantial. For context, Central Networks’
investment requirement for 2010–15 is approximately £2 billion.65 This is for two distribution networks and
is part of a replacement programme likely to last for another 15 to 20 years.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

3.27 The regulatory framework must allow adequate cost of capital to attract the substantial funding
required and must recognise the long term nature of network investments. In the face of increasing capital
requirements, companies need to be able to maintain a stable financial position and credit rating, and not
be forced into “novel” debt-base financial engineering by an inadequate recognition of the cost and value

65 Regulatory capex based on DPCR4 cost allocation methodology.
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of equity in the allowed regulatory return. In addition, as innovation is increased, the risk taken by
businesses will increase, and this must be reflected in the return, with an emphasis again on the importance
of equity. Finally, the framework must recognise that new ideas by their nature sometimes fail and not
unduly penalise companies which are trying to innovate.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

3.28 The existing regulatory framework has been very eVective in encouraging research and development
activity amongst the network companies, and has in parallel provided some stimulus for network related
programmes within our universities. This approach should certainly be continued, but supported by a
regulatory framework that encourages not just the initial innovation, which is beneficial, but importantly
the replication of innovative developments in pursuit of a lower carbon model. Please see paragraph 3.7 and
following paragraphs for more specific proposals for electricity distribution regulation.

3.29 Whilst TO investment incentives should facilitate the necessary investment, this will be underpinned
by the price control arrangements on transmission and distribution companies as well as the competitive
tender process for awarding 20 year oVshore transmission licences. Long term regulatory certainty will give
added confidence and minimise the risk relative to other investment opportunities, so that the UK is seen
as attractive to the level of capital debt/equity funding that will be needed.

3.30 The potential for “smartgrid” technologies is considerable and the benefits could span distributed
generation facilitation through active controls, network security improvements through automation and
diagnostics, and network utilisation through the application of demand side management techniques.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

3.31 We believe there is, at least in the early stages of development, suYcient investment and the
Innovation Funding Incentive has been very successful.

3.32 Whilst there is an R&D allowance under the transmission price controls, the ENSG transmission
report suggests using HVDC technology and series reactors, which are new technology for deployment
onshore in the UK. Early signals to the supply chain for the need for these technologies will facilitate the
specialist supply chain to invest in enhanced capacity and capability for the UK market. Again, long term
regulatory stability will help to ensure the necessary investment is made by the specialist supply chain.

What can the UK learn from the experience of other countries’ management of their electricity networks?

3.33 Experience from the feed in tariV in Germany gave rise to a growth in renewable generation in
Germany. This was ahead of the capability of the network to meet the fluctuations in generation and demand
to cope with the increased penetration of wind in its generation mix. To some extent this was oVset by the
level of interconnection on the continent, which gives more options to balance generation and demand than
the British island network. Development of the British security and quality of supply standard is seeking to
address these issues prior to the anticipated increase in wind generation as part of the UK‘s generation mix.
It will be important to ensure that there is adequate network investment and back up generation available
to accommodate the expected growth in wind generation to ensure network stability and security of supply.

3.34 German oVshore wind deployment has progressed but is limited by the level of technology currently
available to facilitate deployment of large scale oVshore wind in deep waters.

3.35 Some countries are less focussed on ensuring that network investment has a clearly demonstrable
economic justification. They may take a more probabilistic attitude to planning and allow or even incentivise
investment in strategic infrastructure projects ahead of need. Ofgem is starting to do this, but its approach
is to develop a carefully calibrated incentive. This may be appropriate, as it leaves some risk with the network
company and provides an incentive for National Grid to engage with developers. However, it may also mean
capacity will not be built as quickly.

3.36 A roadmap for how to achieve a vision could be useful if Ofgem then had to take this into account
when assessing eYciency of investment. This approach is, for example, now being actively considered by the
Californian legislature.66

March 2009

66 Californian Senate Bill 17 (Padilla); “Electricity: smart grid systems.”
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Memorandum submitted by ESB International Investments

ESB International (ESBI) welcomes the opportunity to contribute to the Energy & Climate Change
Committee’s call for written evidence on the future of Britain’s electricity networks. As a relatively recent
entrant into the UK generation market and as a party for whom network issues have proved a significant
barrier to the development of new generation projects, we feel we are able to oVer a unique and highly
relevant perspective on many of the issues raised by the Committee.

Our UK strategy commits ESBI to constructing 3GW of new generation plant, consisting primarily of
gas-fired combined cycle plants (CCGTs) and an initial investment of 200MW of renewable projects. While
delivering an entry position to the UK market, it will also help plug the emerging “energy gap”.

With a background as the principle electricity utility in Ireland and with diverse overseas interests, we have
been part owner and operator of Corby Power station since the early 1990s and we are the 100% owner of
the 400MW Coolkeeragh plant in Northern Ireland. During 2009, we will be completing the construction
of the 840MW Marchwood plant in Southampton, of which we were the developer and in which we have
50% ownership. We have also recently announced our latest 850MW development at Carrington, near
Manchester, which will commission in 2013.

ESBI considers that optimising the utilisation of Britain’s electricity networks will play an increasingly
important role in promoting low energy prices, ensuring security of supply and facilitating the transition to
a low carbon economy and that, as such, they are a crucial part of energy policy. ESBI’s experience in the
GB market to date has revealed fundamental issues which, if unaddressed, may undermine the achievement
of these energy policy goals going forward:

— An inflexible regulatory framework which prevents timely connection. For various reasons, the
current regulatory rules for connecting to networks are not facilitating the timely connection of
new generation. The current framework rewards old, ineYcient, high emission generation while
requiring new entrants to wait up to a decade for connection and will not meet the UK’s needs
going forward. While we support, and have been actively involved in, the ongoing Transmission
Access Review, we continue to believe that fundamental change to the access rules is required
immediately. This change should deliver a regime whereby network access is available equally to:
all technologies; both new and existing users without prejudice; and in a timely manner.

— A lack of co-ordination between planning and energy policy. A significant barrier to entry into the
GB market to date is the lack of co-ordination between the planning system and energy policy. The
demands placed on Britain’s networks require large-scale investment in transmission and
distribution capacity. The system of regulation has, by and large, approved investment but the
planning system has led to long and unpredictable delays. Unless the planning system can deliver
investments in a timely, predictable manner (and we hope the Planning Act will support this) the
GB market will become increasingly unattractive.

— An increasingly unclear policy framework which increases risk. ESBI is in the process of designing
and placing contracts for new, eYcient thermal power plant. This is the plant that will be vital to
balancing renewable output and ensuring security of supply over the next twenty years and beyond.
However, a lack of clarity and foresight in the policy framework have substantially increased the
risks of investing in the UK market:

— The requirements for Carbon Capture & Storage (CCS) are unclear. We therefore have to
acquire land in expectation of how large a carbon capture plant might be and face a substantial
and unknown cost for getting the carbon into storage. Further, we may need to retrofit new
technology to new plant once operational.

— There has also been widespread speculation over possible relaxation in the implementation of
the Large Combustion Plant Directive (LCPD) provisions. Any such move could significantly
alter the attractiveness of investing in the UK generation market, to the detriment of security
of supply, competition, the achievement of environmental objectives and ultimately to the
interests of customers.

— The requirements of the Industrial Emissions Directive (and the final form of that Directive)
are also unclear, meaning we could conceivably be required to design plant to unknown, but
tighter environmental requirements for nitrous oxide, sulphur dioxide and dust particulates.

— Interventions to promote or subsidise technologies. We require a stable policy framework
which provides certainty for investors. A perception that the Government may intervene to
favour a particular type of technology fails to provide this.

We have submitted more detailed responses to individual questions, where we feel we can usefully
comment, in the attached annex.
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Responses to Questions

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

1. UK energy policy should reflect three key objectives: low prices, secure supplies and facilitating the
transition to a low carbon economy. Networks are clearly a vital facilitator of each of these three ambitions.
In ESBI’s view, the key requirements of a policy framework are:

— Stability, transparency and predictability—Investors such as ourselves require a stable regulatory
regime and policy framework. We consider this should be based on a clear and unambiguous
allocation of responsibility between policy makers, the clear definition of objectives and relative
priorities and an overarching commitment to ensuring a level playing field for all.

— Clearly defined requirements on new entrants—It is imperative that investors understand the
requirements, both planning and environmental, which they will be required to meet and are able
to design and construct plant accordingly.

— A well-functioning planning system—It is important that the planning system works to facilitate
the investment that is needed to support market entry, and that it does so in timescales which are
consistent with investment timescales.

2. In our view, establishing a framework of this sort should allow the challenges which will face networks
over the next decades and beyond to be appropriately addressed.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

3. As we highlighted above, a stable and predictable policy framework is vital to promoting investment
in the UK both now and in the future. To that end we would be concerned were the Government to take
steps to amend the regulatory framework in all but the most pressing cases. In our view, a clear distinction
between independent regulator and government lies at the heart of a well-functioning policy framework.

4. However, there are aspects of the regulatory framework which would, in our view, benefit from
immediate and fundamental reform. We highlight three interrelated areas below:

— The most pressing issue is the rules for allocating transmission capacity. The Committee will be
aware that plant seeking to enter the UK market often has to wait up to a decade before it is able
to connect. This situation is clearly not appropriate and has fundamental consequences for energy
security and the connection of renewable and low carbon generation.

— There is also a clear need for the regulatory framework to provide greater scope for transmission
companies to build wires in expectation of connections, to use innovative designs to overcome
planning challenges and to face financial rewards and penalties for delivering, or not delivering,
connections within fixed timescales.

— Transmission access should be allocated on an equal basis amongst all users of the network. For a
sustainable future generation mix to develop, all generation technologies should be granted access
equitably and new entrants to the market should be able to acquire access on equitable terms and
in viable timescales. The existing regime provides no incentives for existing users to relinquish
capacity, even where there is little or no chance of it being used in the future.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

5. In our view ensuring that the various aspects of the technical, commercial and regulatory regimes
interact eVectively is as, if not more, important than each individually.

6. Developing power stations requires a delicate balancing act. As a developer, we must find a site that
is likely to secure planning permission, close to the existing transmission system where it is not constrained
or is likely to be granted planning permission if needed to be upgraded. We also need to ensure that the site
is big enough for CCS, has relatively low transmission charges and is near a gas supply (where appropriate).
We also have to make sure that we can get connected before our planning consents expire. If one aspect fails,
an entire multi-million pound investment project can be jeopardised.

Considering each of the suggested barriers in turn:

— We do not perceive any insurmountable technical barriers to providing suYcient capacity to
connect either on or oV-shore generation. There may be scope for more innovative technical
solutions to develop, though we see no reason why these cannot be brought to market as they
become commercially viable.

— We are not convinced that there is a need for wholesale reform of the commercial framework or
regulatory agencies which govern the industry and markets. There is little doubt that there are areas
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in which both could be made to work more eVectively, but the costs (in terms of time, finance and
uncertainty) of the scale of change that would be required to implement an overarching reform are
unlikely to be justified.

— One of the most significant barriers to providing network capacity is, by some margin, the planning
system. The current system fails to allow investments, even where there is an unambiguous benefit
to the country, to go ahead because of local interests. The precedents of the North Yorkshire Line
(10 years) and the Beauly-Denny line (currently about 7 years and yet to be resolved) are extremely
worrying and, if unaddressed, the planning system is likely to thwart aspirations for connecting
renewable generation. We note and welcome recent developments under the Planning Act. We look
forward to the work of the Independent Planning Commission and the potential benefits it may
bring in delivering significant infrastructure projects in a more timely manner.

7. Given its inclusion in the question we have included our thoughts on locational pricing. In our view,
the logic of locational pricing, both economically and environmentally, is sound. Locational prices reflect
the balance of supply and demand and encourage parties to locate generation closer to demand centres. This
promotes the eYcient use of wires, meaning that customers get more from the charges they pay. It also means
that fewer large transmission pylons, which have visual amenity and carbon costs, need to be built. It is
sometimes asserted that locational charges discourage renewable generation build. However the presence of
a significant queue of generation (including large amounts of renewable generation) implies that locational
charging is not having a detrimental eVect relative to delays in connecting.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

8. ESBI considers that the development of greater interconnection between countries is likely to have
beneficial consequences for competition, security of supply and for the connection of renewable generation;
ultimately benefitting customers.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

9. ESBI is committed to playing a role in facilitating the transition to a low carbon economy and
recognises that meeting challenging targets for the proportion of energy sourced from renewable generation
will require contributions from generators of all forms of energy; both large and small. This has been
reflected by our Irish networks business which recently introduced new tariVs to facilitate the connection of
small-scale renewable and combined heat and power generation.

10. The points made above about the need for transparent and stable regulatory and policy frameworks
apply equally to distributed and conventional generators. In general, we consider that there are far more
similarities between large and small-scale generation than there are diVerences. As such we consider that
they should, as far as possible, be treated equally and do not consider that distributed generation will pose
any insurmountable challenges for Britain’s electricity networks.

11. Britain’s networks are at an important point and we consider a change in mindset is needed. All too
frequently discussion focuses on why the existing rules prevent things, upon which there is consensus that
change is required, from being done. We would prefer the focus to be on identifying objectives and ensuring
rules are established to meet them. We need to make sure that our networks are going to be fit-for-purpose
over the next decades, which means making diYcult decisions now.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

12. There are companies, such as ESBI, which are willing and able to commit to investing in the GB
market. When making those investments we need certainty that the infrastructure required to get power to
market will be made available in fixed and predictable timescales.

13. While we note that the stable and predictable returns oVered by utility companies may be expected
to continue to make them attractive to investors, we agree that the credit crunch may pose challenges for
the regulatory framework. That framework needs to ensure that those who are best able to deliver
investments are put in the position to do so. That may require it to involve new infrastructure providers, to
seek to promote more innovative financial structures or to consider risk/reward trade-oVs. We consider that
the regulator needs to give detailed consideration to these issues as a matter of urgency, noting that its current
RPI-Xw20 review of regulation provides a good opportunity to do so.

March 2009
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Memorandum submitted by Global Marine Systems

Global Marine Systems, a UK company, has been a market leader in the laying of subsea cable and related
engineering services for over 150 years. Our area of expertise within an oVshore windfarm project is in the
installation, burial and eventual maintenance of both the inter-field cables (the power cables which connect
the grid of turbines to each other) as well as the export cables, which connect the entire array of turbines
back to land and the power grid itself.

1. Executive Summary

1.1 Global Marine Systems (GMS), a market leader in the laying of subsea cable and related engineering
services for over 150 years, is delighted to respond to the Energy and Climate Change Select Committee
Inquiry, “The Future of Britain’s Electricity Networks”.

1.2 Our area of expertise within an oVshore windfarm project is in the installation, burial and eventual
maintenance of both the inter-field cables (the power cables which connect the grid of turbines to each other)
as well as the export cables, which connect the entire array of turbines back to land and the power grid itself.

1.3 We firmly believe that the development of oVshore wind power is core to the UK’s future wellbeing
and economic and environmental security.

1.4 The coastal geography of the UK and the ambitious targets set out by the Government present a real
opportunity for the UK to take a lead in the development of oVshore wind.

1.5 In order to ensure the growth and adoption of such technologies are not diminished or damaged by
the current economic climate, continued clear support is needed from the Government. A holistic approach
to the Transmission Regime is also necessary to ensure greater flexibility in the adoption of future
technologies.

1.6 In addition, a stable and predictable regulatory regime is necessary in order to facilitate investments
in oVshore wind farms.

2. About GMS

2.1 Global Marine Systems, a British company, has been involved in laying subsea cable and related
engineering services for over 150 years. Global Marine Systems is the privately owned merger of what once
were the marine divisions of British telecommunications companies British Telecom and Cable & Wireless.

2.2 Global Marine Systems has two core business units, telecommunications and energy. The energy unit
has a focus on the installation and maintenance of subsea power cables and related engineering services. As
part of this unit we have, over the past eight years performed a significant amount of work in the oVshore
windfarm market. Global Marine has been a key service provider on such projects in the UK as the Kentish
Flats and Barrow oVshore wind farms. We have also successfully completed projects throughout Europe
such as Horns Rev, and we are currently completing the world’s largest oVshore wind farm, Horns Rev 2.

2.3 Specifically, our area of expertise within an oVshore windfarm project is in the installation, burial and
eventual maintenance of both the inter-field cables (the power cables which connect the grid of turbines to
each other) as well as the export cables, which connect the entire array of turbines back to land and the power
grid itself.

2.4 As a result of our unique record in delivering these projects, we believe that we are a leader amongst
a very small group of companies in the industry who have meaningful experience successfully executing work
such as this. We are one of a small group of British companies with demonstrated expertise in this specific
area and a viable business currently operating in this strategically critical market.

3. Offshore Transmission Regime

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

3.1 We welcome and fully support the Government’s commitment to 20 per cent of electricity supply to
come from renewable sources by 2020, and an 80 per cent reduction in carbon emissions by 2050. Investment
in non-polluting electricity generating sources is not only critical to meeting the UK’s carbon reduction
targets but also has the potential to form the basis of a major future growth area for UK plc.
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3.2 In order to reach the Government’s targets, we firmly believe that the development of oVshore wind
power is core to the future wellbeing of both the environment and the UK’s economy. The Department of
Energy and Climate Change (DECC) recently published a study of the UK’s shores, which recommends that
there is scope for between 5,000 and 7,000 more oVshore wind turbines around the UK coast. DECC
estimates that this would be enough to power the equivalent of almost all the homes in the UK and would
make a significant contribution to renewable energy targets.

3.3 As recently set out in the Governments low carbon industrial strategy, the transformation to a low
carbon society presents a valuable opportunity to not only convert industry to a low carbon philosophy, but
also the skills sector that will support it. The creation of highly skilled, highly sought jobs is critical to the
UK’s low carbon industry. We have developed world-leading training facilities for our industry within the
UK and believe that educational, government, and business interests should be aligned in a common and
realistic eVort to meet future skills needs in the low carbon economy of the future.

3.4 As the UK changes and adapts to a low carbon environment, so must the Transmission Regime. A
recent report by National Grid concluded that £4.7 billion of investment is needed in the UK’s electricity
transmission grid to ensure that the network is prepared for new renewable infrastructure built by 2020.

3.5 We believe, given the current economic climate and with liquidity and investor confidence low,
continued clear support is needed from the Government. In addition, a stable and predictable regulatory
regime is necessary in order to facilitate investments in oVshore wind farms.

3.6 The challenging economic climate notwithstanding, industry is keen to press ahead with the
development of low carbon oVshore generating capacity. This does however require clear signals from the
UK government to support the investment environment.

3.7 In order to adopt and allow for a range of multiple technologies, a holistic approach to the
Transmission Regime is of high importance. The framework should embrace a flexible approach to ensure
that the network is eVectively positioned for future growth.

3.8 In addition, in order to facilitate the introduction of greater oVshore wind power, we firmly believe
that a new regime should incorporate suYcient strengthening of the onshore grid.

3.9 GMS supports in principle the concept of greater interconnection with fellow EU member states
through the establishment of a “supergrid”. This will ensure maximum eYciency of oVshore wind plant and
minimize overcapacity.

4. Conclusion

4.1 We firmly believe that the development of oVshore wind power is core to the UK’s future wellbeing
and economic and environmental security.

4.2 We look forward to continuing our work in the renewable sector across the UK and helping the
Government reach its renewable deployment and carbon emissions reductions targets.

4.3 We hope that this outline of our experience in the adoption of oVshore wind farms is helpful to your
inquiry. We would be very happy to meet with you to share our experiences of supporting and engaging in
the UK’s energy market.

March 2009

Memorandum submitted by Helius Energy

Introduction to Helius Energy

Helius Energy plc is a developer and operator of renewable biomass power plants in the United Kingdom
and elsewhere. The group focuses on building two sizes of project—large plants above 60MWe and smaller
5–8MWe GreenSwitchTM units. The group is also developing commercial technology to produce an organic
soil conditioner (GreenFieldsTM) for use in agriculture from distillery co-products.

The company was listed on the London Stock Exchange AIM in January 2007 and was awarded Section
36 consent for a 65 MWe plant at Stallingborough in North Lincolnshire in June 2008. As originally set out
in the company’s AIM admission document it has pre-sold the Stallingborough project, with a continued
interest in the project for the next 24 years.

It has applied for consent under Section 36 of the Electricity Act to develop a 100MWe biomass power
plant at Avonmouth on the Bristol channel, and is seeking further development sites in the UK. Planning
permission was recently awarded for the Group’s development of its first GreenSwitchTM plant at Rothes
in Morayshire.
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Answers to Questions

Helius Energy has answered those questions where it feels qualified to give a response and which are
relevant to its activities. These answers are presented below.

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

Britain should have an electricity network that is capable of both maximising the use of medium and large-
capacity generation with even base load (e.g. nuclear, gas, large scale biomass, etc) and facilitating the use
of intermediate renewable generation technologies (wind, marine, etc). Access to the system for renewable
and low carbon projects should be simplified and the time required for projects to obtain necessary grid
connection must be speeded up if the EU 2020 target is to be met.

In order to achieve these objectives the grid must be able to utilise appropriate connections at all levels
(end use micro-generation, connection via local distribution networks and direct grid connection for very
large projects). The system must also be capable of utilising new developments and technologies, not only
in terms of generation, but also energy storage.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

In order to cope with uncertainty over the precise generation mix, regulation should focus on core areas
such as network capacity and reliability, overall greenhouse gas emission reduction from generation and
distribution et cetera.

Government and the regulator should not try to “pick winners”, but should support the use of existing,
proven technologies while at the same time structuring regulation in such a way as to embrace new
technology developments when they become proven.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

The potential skills required for the UK to meet the EU 2020 targets and its own 2050 targets should not
be underestimated. This applies equally to individual skills and the necessary infrastructure to enable the
UK to carry out large-scale engineering projects, both in terms of established technologies such as biomass,
and for more “unique” schemes such as the Severn barrage. The Renewables Advisory Board (RAB) is
currently reviewing the skills and key milestones necessary for the UK to meet its 2020 targets.

Planning remains a key issue for generation projects. For technologies such as biomass, energy-from-
waste, anaerobic digestion, et cetera. the ability to connect to the grid will be a key factor in site selection
and this needs to be reflected in planning decisions if undue generator strain on the grid is to be avoided.
While the new Infrastructure Planning Committee goes some way to address these for larger schemes (above
50MWe), potential issues will remain for projects below this threshold.

An increasing focus on renewable heat and CHP will also aVect the selection of potential development
sites and while large industrial users are likely to have access to suitable transmission hook-ups, for smaller
community schemes, increased flexibility in the electricity grid will be required if the Government is to
achieve its ambitions for the use of renewable heat. However, a robust grid will facilitate the use of heat
pumps and solar thermal technologies in urban areas, which can then be powered by renewable and low
carbon generation plant elsewhere.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

Helius Energy is not qualified to answer this question.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

Potential benefits of a European “supergrid” include increased market access for UK generators and
greater flexibility to manage the UK supply and demand.

The risks include a perceived reduction in energy security, although in the case of Europe, most of the
generators will be operating in the UK, making political security less of an issue, except where power is
reliant on “risky” generation, such as the use of Russian gas in eastern Europe.

More practical risks are that having the back-up of a “super-grid” will prevent suYcient investment in the
UK’s own generation and transmission. We have already seen this in attempts by the UK Government to
“trade” its commitments under the 2020 targets and such an approach is broadly rejected by the renewables
industry (as shown by the published summary of responses to the UK Renewable Energy Strategy
consultation) on both political and practical grounds.
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What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

Well-designed, embedded and distributed generation will create challenges, but a robust distribution
system should be able to incorporate these. A bitter challenge is likely to be provided by increased levels of
micro-generation ('2MWe) under the proposed feed-in tariV system. Consequently the new support
scheme (as well as support for heat) needs to be designed so as to allow maximum uptake and technology
support, while facilitating grid connections and power export.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

As a generator, Helius Energy does not have suYcient information or experience of distribution in order
to allow it to answer this question. However, we would refer the Committee to recently reported figures from
the electricity networks strategy group (ENSG) suggesting that an “Investment of up to £4.7 billion is needed
to ensure the electricity network is prepared for new renewable and nuclear infrastructure that will be built
by built by 2020”.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

Access to finance is an increasing issue for the renewables industry in the UK and further afield. Helius
Energy has recently proposed a potential solution based around the concept of Energy Infrastructure
Mutual Funds to both DECC and BERR and a similar approach could be adopted for investing in the
electricity network.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

Helius Energy does not propose to answer this question.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

Helius Energy does not propose to answer this question.

What can the UK learn from the experience of other countries’ management of their electricity networks?

Helius Energy does not propose to answer this question.

March 2009

Memorandum submitted by the Institute of Physics

The Institute of Physics is a scientific charity devoted to increasing the practice, understanding and
application of physics. It has a worldwide membership of over 36,000 and is a leading communicator of
physics-related science to all audiences, from specialists through to government and the general public. Its
publishing company, IOP Publishing, is a world leader in scientific publishing and the electronic
dissemination of physics.

The attached annex highlights the key issues of concern to the Institute which have been linked to the
specific issues raised in the call for evidence. This response was prepared with input from the Institute’s
Energy Sub-group, which includes a range of leading physicists working across the energy sector. The sub-
group reports to the Science Board of the Council.

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

1. The recent report of the Electricity Networks Strategy Group (ENSG) provides a valuable input to
this vision. It is based on a detailed evaluation of the reinforcements and extensions judged to be necessary
throughout the British transmission system to accommodate up to 34 GW of onshore and oVshore wind
capacity and 3.3 GW of replacement nuclear capacity by 2020, whilst maintaining suYcient transmission
capacity to ensure that “appropriate generation can get access to demand”. We note that the study included
an investigation of the potential for new or previously unused technologies on the transmission system such
as series compensation, high-voltage DC (HVDC) technologies and developments in subsea cables.

2. However, it appears that the ENSG report does not address the range of new technologies and new
operating regimes that can and should contribute to the vision at the level of distribution networks, local
communities and individual consumers of all kinds. Among these are combined heat and power (CHP)
schemes, microgeneration, intelligent load management and smart metering. At this level the task will also
require the resolution of diYcult and challenging engineering problems including those of reverse power
flows, stability and control.
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3. Overall, the changes envisaged to the whole electricity landscape by 2020 and beyond are
unprecedented both in scope and in pace. Much will depend on the adoption and integration of new
technologies and operating regimes as yet unproven on the requisite scale. The attendant risks will be
reduced to the extent that other measures are taken to minimise the technical changes to the network needed
to meet CO2 reduction targets both for 2020 and beyond. We draw three such measures to the attention of
the Committee:

— the network vision should not be presented separately from the drive to reduce electricity
consumption at the point of use, by greater eYciency, changed practices, etc. Every improvement
in this field reduces CO2 emissions and potentially eases the demands on the new networks;

— one fundamental, but little mentioned, approach to easing the problems of variable generation is
the provision of energy storage, whether electrochemically as electricity (i.e. batteries and
supercapacitors) or in other forms from which it can readily be converted, for example, stored
water in barrages, pumped water and compressed air. An additional approach might be termed
“pseudo-storage” in which amenable loads such as heating, refrigeration and possibly air-
conditioning are time-shifted to accommodate short-term variations, possibly assisted by the
addition of thermal capacity to the installation. This last approach could be applied at various
scales—from commercial and industrial to domestic and could include a contribution from time-
shifting the recharging of electric vehicles. We believe that all these fields are amenable to
considerable development, many without major technological breakthroughs. All should be part
of an integrated vision; and

— existing Grid technology and operating practices have proved themselves well capable of
supporting large-scale, low-carbon generation. It follows that a substantial acceleration of the
installation of new and replacement nuclear capacity on a conventionally reinforced Grid will
minimise the technical risks, speed-up the reduction in CO2 emissions and will be essential to meet
longer term CO2 targets. This too should be part of an integrated vision.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

4. Renewables will be variable in their electricity output, particularly those that are dependent on
weather, sea state, etc. These technologies must have an obligation to have alternative standby in the event
that they cannot deliver, which should be allowed for in regulation.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

5. Because of the natural variability of the environmental sources of most renewable supplies (e.g. wind
power), strategies are needed for their significant integration with present supplies. This particularly applies
to electricity supply, where all forms of generation require national “back-up” because of power plant and
grid failures. Presently, the Grid has suYcient overcapacity for large central fossil fuel and nuclear plant
outages and this same overcapacity is suYcient for UK renewables plant for the next 5–10 years.

6. However, the present system will not be able to support the 35–45% of variable renewable generation
that is generally considered necessary to meet the 2020 renewables target. The location of the most
productive projects—wind, tidal and wave—will require extensive new transmission lines or undersea
cables; for example, significant investment will be needed to connect wind farms in Scotland or the Thames
Gateway into the Grid. Because the connection has to be capable of taking the full output, but the load
factor of the best wind farms is only around 35%, it follows that the cost of connection to them per unit of
electricity produced is about 2.5 times that of a conventional generator of the same maximum output and
a typical load factor of 90% or more. Undersea cables will be more expensive than overhead lines of the
same capacity.

7. As the penetration of variable generation rises to the levels anticipated for 2020 and beyond, it will
be necessary to maintain and possibly increase the capacity of conventional generating plant to serve the
concomitant increased requirement for system balancing and reserve.

8. A detailed study is required to assess the impact of potential additional renewables capacity in the 2020
time frame. The study will need to address cost alternative scenarios for the mix of technologies providing
the additional capacity and, in particular, the issues associated with distributed resources and the potential
“grid connected market”. This concept requires a radically diVerent approach to manage the transmission
network and current trading arrangements. Such information, together with any additional network
associated maintenance and security costs is a prerequisite for calculating the cost of electricity produced.
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What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

9. There are significant cost implications for transmitting electricity from oVshore to onshore. In addition
to the transmission of power, there is the cost of maintenance of the power generator and the cables. Hence,
regulation must be introduced to ensure the reliability of power supply.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

10. A supergrid would extend the regulation and security of supply already provided by existing national
grids. However, the need for synchronisation across it could allow a cascade fault to spread across the
system. The cross-channel link between the UK and France is an underwater cable. This type of line has
limited capacity for AC transmission. For this reason it is operated as an HVDC link. HVDC not only
reduces power losses but is an eVective means for the bulk transmission of power from remote sites,
particularly for undersea cables, which have a high capacitance. In these, the current required to charge and
discharge the capacitance of the cable causes additional power losses in AC systems. Hence, the HVDC link
allows the AC networks on each side to be operated asynchronously, limiting the spread of certain types of
cascade fault. Similar links could be provided on continental Europe, to segment the network, even where
these are not required for underwater transmission. These could be in the form of back-to-back rectifier-
inverters, or DC lines, as appropriate.

11. In order to assess the extent to which a European supergrid would be able to make up shortfalls of
renewable generation in the UK it will be necessary to make an exhaustive analysis of its proposed design,
capacity and operating rules and, in particular, the degree to which it will be truly independent of the grid
systems of member countries.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

12. Electrical generators with DC output are interfaced to the Grid via inverters. They include
photovoltaic arrays and wind turbines with permanent magnet generators. Many of these have a modified
square wave output, which contains harmonics at low frequencies (150 Hz, 250 Hz, etc). These harmonics
are diYcult to filter out from the 50 Hz line frequency. As long as the total power being fed onto the Grid
via inverters is small, this is not a serious problem. However, with greater penetration of such generators,
the level of harmonics present on the Grid increases to the point where it can interfere with electrical
appliances. In particular, 3rd, 6th, 9th, etc., harmonics can cause large currents on the neutral line of three
phase systems.

13. Inverters using pulse width modulation (PWM) operate at switching frequencies of 10 kHz of more.
This switching frequency is easy to filter from the line frequency, resulting in a much lower harmonic content
in the output. By using a suYciently high switching frequency and a simple single-stage output filter, it would
be possible to supply all of the electrical power onto the Grid via inverters, and still remain within the limits
of regulations on all harmonic bands. Advances in power transistors allow them to switch at high frequency
with very good eYciency. However, a serious issue of concern is that the UK has virtually no industry to
deliver such invertors.

14. Central power plants generally have synchronous generators, which have independent control of
reactive power—being able to act as both sources and sinks. Distributed generators—particularly wind
turbines—use induction generators, which absorb reactive power. This can result in poor voltage regulation
when used in conjunction with inductive loads, for example, induction motors. As a result, more reactive
power compensation would be required across the network.

15. For central generation, the power flow along distribution networks is from the transmission
network—via sub-stations—to the load centres. As a result, there is a voltage drop along the line. If
generators are installed on the distribution network, power can flow in the reverse direction, resulting in a
voltage drop from the loads back towards the sub-station. As the voltage at the sub-station is fixed (within
limits), this results in higher than normal voltages at the ends of the distribution network, which may exceed
the permitted limits. On-load, tap-changing transformers can adjust the voltage at the sub-station to
minimise this.

16. Distributed generators connected to the utility network, for example, 1–5 MW wind turbines
connected to the 11 kV network, are accessible to central control—real and reactive power, etc. Small
generators installed on users’ premises are self-contained units, with their own control systems. These are
designed to maximise the users’ generation of electricity, and are not generally accessible for control by the
utility. These will draw real power, and supply or absorb reactive power, according to their instantaneous
generating capacity and load demands. In general, these will not coincide with the requirements for network
regulation, and such regulation will need to be provided by systems installed at other locations.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

17. According to the ENSG report, an investment of £4.7 billion is required for the transmission
system alone.
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How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

18. No comment.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

19. A number of Flexible AC Transmission System (FACTS) devices are already available, or are being
developed for smart grid technologies.

20. On long distance transmission lines, the capacitance and inductance between lines give the line a
characteristic impedance, which limits the current for a given voltage. Generally this is lower than the limit
set by ohmic heating in the cables. Smart devices, such as electronically controlled on-load, tap-changing
transformers, can adjust the voltage to match the instantaneous power demand, thus increasing the capacity
of a given transmission line.

21. Reactive power compensation devices, such as a Static Synchronous Compensator (STATCOM), can
compensate imbalances elsewhere in the network. Suitable placement of such devices can reduce the reactive
power flowing along transmission lines, thus reducing the additional resistive losses associated with this.

22. In addition to smart grid technologies, diVerent types of transmission line can be used. Six-phase
transmission can use the existing double three-phase lines, and have a 73% higher capacity. They can be
connected to three-phase lines using delta-star/delta-inverted-star transformer combinations. This can be
achieved by reconnecting existing transformers, rather than replacing them. Thus, extra capacity can be
provided by the existing network with new installation being required only for additional demand beyond
this extra capacity.

23. HVDC lines have a higher capacity than AC lines for high voltages (x 1 MV) and long transmission
distances. Improvements in the eYciency of inverters reduce losses in the reconversion from DC to AC,
increasing the range of applicability. However, due to the diYculties of switching HVDC (even though there
is increasing UK expertise in developing new HVDC switching components), these can only be used in single
point-to-point lines, rather than complex networks.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

24. Transmission technology appears to be eYcient and relatively mature. There is scope for more R&D
on more intelligent and flexible distribution techniques. The biggest gains would come from progress in
storage and “pseudo storage” techniques as mentioned previously.

What can the UK learn from the experience of other countries’ management of their electricity networks?

25. No comment.

March 2009

Memorandum submitted by the Institution of Engineering and Technology

About the IET

1. The Institution of Engineering and Technology (IET) is a world-leading professional body for
engineering and technology, with a mission to share and advance knowledge and promote science,
engineering and technology globally. It has 150,000 members in 127 countries and oYces in Europe, USA
and Asia.

2. Dating from 1871, the IET continues to evolve to the needs of the profession. Until March 2006 it was
known as the Institution of Electrical Engineers (IEE) but changed its name on merging with the Institution
of Incorporated Engineers (IIE).

3. The IET thus has in membership professional engineers with in depth knowledge of electricity network
technologies as well as a broad understanding of all aspects of energy policy. This evidence was prepared by
the IET’s Energy Sector Panel on behalf of the Board of Trustees and takes into account inputs from the
wider membership.

The IET’s Key Messages

4. The electricity network is the key enabler of low carbon secure and aVordable energy, and needs to be
upgraded if renewable energy, nuclear, clean coal and energy eYciency are to be a key part of our energy
future. Without the right networks, few of the UK’s energy ambitions can be realised, and if network
development is inadequate or delayed excessively there is a very real danger of new generation being delayed
or not being connected and hence of the lights going out.
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5. Transmission and distribution infrastructure needs to undergo a step change on a scale unseen for over
40 years to make it an adequate enabler of a secure low carbon aVordable energy future. This will require
a diVerent order of investment, policy attention and engineering skills to that we have become used to.

6. Action is needed now; development and implementation times for major changes to networks are
usually longer than those for major power plant construction. If the network is not there new power plants
cannot be used and would probably not get built.

7. All the engineering challenges for networks can be solved with existing or near to market technology.
However, the large scale deployment of such technology will be a major technical, logistical and
management challenge. It will also require close engagement with customers and the wider public.

8. There is a need for more coordinated planning and more flexible regulation to allow coherent solutions
to emerge, and Government will need to be more involved than it has been in the recent past.

Introduction

9. Electricity networks perform a range of functions:

9.1 Transmission networks move energy in bulk from major generation sources to distribution systems
and enable economic sharing of back-up generation.

9.2 Distribution networks are more local in nature and deliver energy from the transmission system to
individual customers. Smaller scale generation can connect to distribution networks.

10. A SmartGrid is defined as an electricity network that can intelligently integrate the actions of all users
connected to it—generators, consumers and those that do both—in order to eYciently deliver sustainable,
economic and secure electricity supplies. (Ref 1.)

Responses to Questions

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

11. A nationwide infrastructure with interconnections to other European states that can intelligently
integrate the actions of all users connected to it—generators, consumers and those that do both—to
eYciently deliver sustainable, economic and secure electricity supplies.

12. The “backbone” to the electricity system, able to respond to a range of generation and demand
scenarios, including a future where microgeneration becomes significant.

13. A system that recognises the likely need for closer integration between disciplines and sectors that
have hitherto been largely independent (eg electricity, transport, built environment).

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

14. Planning and building major network changes is a long term business and cannot be based on the
aggregation of individual generators’ connection plans, as is now the case.

15. A co-ordinated and strategic approach to network development is the only way that suYcient
network assets will be built to enable the development of renewable, nuclear and other forms of low carbon
generation—rather than act as a barrier to their development. To enable the market to deliver in this highly
dynamic environment, Government needs to provide greater co-ordination than at present.

16. Regulation needs to accept that this may result in under-utilised network assets, or delays in
utilisation, given the uncertainties of generation connections and their timing.

17. The changes ahead are fundamental, paradigm shifts, and will require fresh thinking technically and
commercially. This requires innovation that carries an element of uncertainty and risk and a need to
stimulate new behaviours in companies that in many cases have significant inertia and traditional thinking.
There is therefore an essential role for regulators to both adapt regulatory frameworks and to be active
facilitators of change.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing (not addressed,
does it need to be?), or the availability of skills

18. The major barriers are:

18.1 time to achieve planning consents; and

18.2 finance for strategic development.

19. Where the connection of new generation is constrained by the inadequacy of existing networks it will
be important that network owners develop and adopt innovative solutions to improve flexibility and
response time for new connections.
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20. Financial barriers are mainly inherent within the current regulatory environment in that new network
investment is typically made in response to firm demands from new generators or customers. This results in
a piecemeal approach to investment that does not result in coherent network development. Regulation needs
to accept that there is uncertainty about the nature and timing of use of the network and the possibility of
ineYcient investment. Current financial market issues will also be a factor.

21. The technical challenges relate primarily to:

21.1 the development of smart distribution networks; and

21.2 the extension of the transmission system oVshore and between countries where new DC
technologies are expected to be employed.

21.3 Maximising the use of existing and new transmission infrastructure to minimise the need for new
planning consents.

22. All these challenges are significant in engineering, management and logistical terms, but are capable
of being met given suYcient commitment.

23. Skills and industry capacity are a barrier, but much less so if there is a consistent programme of work
to deliver a planned programme of network development.

24. The IET Power Academy was established by the IET in partnership with selected academic
institutions and power network companies, and has made a step change impact on the supply of electrical
power engineering graduates.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

25. The oVshore transmission regime needs to be flexible to allow integration of oVshore networks into
an oVshore grid over time, bearing in mind the desirability of a future oVshore grid using HVDC (High
Voltage Direct Current) technology and possible interconnection with Europe, (the European “Supergrid”).
However, current regulatory arrangements encourage point to point connection of oVshore generation, thus
the regulation eVectively prevents the most eYcient solution being adopted.

26. There are major challenges in oVshore transmission—it is a new area. These risks are of two types:

26.1 Design and implementation risks, mostly in moving from proven point to point HVDC technology
to multi terminal applications, and in implementing large electrical power infrastructure in
challenging oVshore environments; and

26.2 Operation and maintenance risks, including reliability impacts of operating sophisticated electrical
infrastructure in harsh oVshore environments, and managing maintenance when access may not
be easily possible for much of the year.

The regulatory regime needs to recognise that these risks exist.

27. The proposed tendering process to procure oVshore transmission operators seems likely to suVer from
a lack of bidders coming forward owing to the limited field of skilled firms worldwide, other pressing
interests for these firms, and the complexities of the projects themselves. The IET therefore recommends
close monitoring of the chosen regulatory regime and early review of the way the regime is working.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

28. This is achievable from an engineering point of view. The engineering involved will be complex but
the technical issues can all be solved.

29. The “supergrid” will also allow oVshore wind and other marine renewable energy to be directed to
demand in diVerent countries according to when it is of greatest value.

30. Long term, the “supergrid” would reduce the cost for backup for intermittent renewables, and allow
access to large scale renewable sources in Africa such as Saharan solar and Congolese hydro.

31. However these introduce energy security concerns if they become a substantial part of UK supply.
Extending to the Middle East and Africa will increase the risks and this will need to be managed.

32. In a fully liberalised and interconnected market, costs should fall—but there is a risk that generation
sells to the highest bidder in a short market.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

33. When considering embedded and distributed generation it is necessary first to draw a distinction
between small and large scale embedded generation and high and low levels of intermittency.

34. There is considered to be significant capacity for more domestic microgeneration (ie of a few kW
output and minimal export to the grid) with little network impact.
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35. However, the main benefits of embedded/distributed generation will come with larger scale
developments which may themselves be intermittent. This level of embedded generation would deliver
greatest benefit as part of a coherent, “smart” distribution network. These will allow intelligent demand
management and possible energy storage to play a full role in decarbonisation and energy security.

36. Rolling this all out at a consumer level will be very challenging logistically and will take time. There
are significant issues around gaining end user ‘energy engagement’ and new approaches are needed to win
consumers’ hearts and minds. This could be a show stopper for achieving the full benefits of truly smart grids
and the eVective adoption of, for example, energy eYciency techniques and electric vehicle usage.

37. Upgrading of networks will also be a large scale undertaking over many years and needs to be done
in a co-ordinated and planned manner.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

38. The IET believes that the figures released recently by the Energy Network Strategy Group for
upgrading the Transmission Grid, are of the correct order of magnitude. (Ref 2) These are estimated as
£4,730 million for the upgrades to the main interconnected system, or a net cost of £3,880 million once
potential savings in oVshore network costs are taken into account. These costs exclude oVshore network
costs for the provision of subsea links to the Scottish Islands and oVshore network costs for connection of
oVshore wind.

39. For upgrading of the distribution network to include smart metering and smart networks there is no
track record yet to provide a reliable guide to costs. A significant project, SmartGridCity (Ref 3) being built
now in the US will provide a guide. However, ground-breaking projects like this would be expected to have
higher costs than those that follow. The MASDAR City in Abu Dhabi is also likely to use smart grids. The
IET recommends that further detailed work is undertaken to research the likely costs and the most cost-
eYcient network architectures.

40. Some cost data in the public domain will be available shortly from the EU SmartGrid Platform.

41. Enabling change through eg EU electrotechnical standards for household appliances would bring
necessary functionality for smart demand (ie discretionary usage that is influenced by smart metering) at
minimum cost.

42. Costs would have to be charged to customers through network tariVs as they are now, but customers
will benefit from network investment which will further facilitate competition in supply and new
opportunities for them to better manage their own consumption.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

43. We expect that the impact will be higher cost of capital, or in some cases of no capital available. If
no capital is available, it may be that support from public funds is necessary to facilitate the required
investments.

44. Regulation needs to be accepting of strategic investment ahead of need, and therefore that some
investment may be ineYcient. Companies will need to develop visions and scenarios of their future networks
and agree these with the regulator.

45. Regulators will need to find approaches that:

— understand and underwrite risk;

— incentivise innovation;

— put issues higher on management agendas;

— stimulate stakeholder co-ordinated action including the need to address standards and protocols;

— ensure “exportable” solutions; and

— promote early demonstration on real networks.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

46. The electricity network of the future will be the enabling framework for all the other generation and
demand scenarios that have been proposed, including renewables, nuclear, clean coal, and energy eYciency
options. To achieve this the network needs to gain intelligence and become a smart grid.

47. “Smart grid” has many interpretations. The IET recognises the definition provided by the EU Smart
Grids Technology Platform: A SmartGrid is defined as an electricity network that can intelligently integrate
the actions of all users connected to it—generators, consumers and those that do both—in order to eYciently
deliver sustainable, economic and secure electricity supplies. (Ref 1.)

48. To achieve a Smart Grid across the whole UK involves the development and application of new
technologies and time to roll them out, but there are no fundamental engineering barriers.
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49. The regulatory framework needs to encourage development and provide support for forward looking
visions for long term network development, rather than focus almost entirely on cost management as at
present.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

50. At present the modest incentives available to UK network companies are not commensurate with the
costs and risk posed by major innovation impacting large parts of the transmission and distribution
infrastructure. There is thus little culture of innovation in much of the industry.

51. Transmission and distribution is a global business and the technologies are developed by global
suppliers and applied globally. The UK has lost share heavily in this area in the last 20 years, possibly beyond
the point of no return for major network technologies.

52. UK niche firms are active in new network technologies and should be supported more.

53. The main opportunity for the UK is perhaps to be an exemplar in application, showing the way for
large scale deployment of smart network technology in a deregulated market.

54. DPCR5 (Distribution Price Control Review 5) will take eVect on 1 April 2010 and is focusing on
innovation. However, no conclusions have yet been reached and careful review will be needed as this
develops to ensure that correct incentives are in place. An emphasis on large scale deployment will be needed,
not just on exemplar projects. Assuming incentives are in place, the network companies will need to act to
change their ways of working to embrace innovation on a large scale.

What can the UK learn from the experience of other countries’ management of their electricity networks?

55. UK is unusual by international standards because it is so deregulated. The emphasis on cost eYciency
thus obtained, and market fragmentation, tends to inhibit innovation.

56. Other European countries eg Italy provide case studies in smart metering.

57. There are smart grid applications emerging around the world, one example is the USA SmartGridCity
(REF 3) in Boulder, Colorado which is nearing completion and will provide a large scale test bed.

58. There are many countries achieving large scale new network developments. Examples include China,
India, South American countries, Spain and Croatia. They tend to have fewer planning barriers. There may
be benefit in exploring how public acceptability is managed in such places to see if there are lessons for
the UK.

59. Given the need for a step change in network innovation and investment, consideration should be
given to whether the UK’s unusually fragmented industry structure will be eVective in delivering such
changes in comparison to other countries’ more integrated structures.

References
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Supplementary memorandum submitted by the Institution of Engineering and Technology (IET)

Summary of IET Support for Schools and Teachers

IET Faraday

The IET Faraday is an exciting year-long programme of resources, activities, competitions and events
designed to inspire young people about science, technology, engineering and maths (STEM). Focusing on
a diVerent aspect of engineering every year, the Faraday website contains a wealth of resources, including
teaching materials for KS3, KS4 and Engineering Diploma, specially made films and games, which bring
the real world of engineering to life. Students are invited to enter the Faraday competition with a chance to
win great prizes and participate in live Faraday events in locations across the UK.

Target audience: Secondary/FE students and STEM teachers.

The Power Academy

The Power Academy scholarships provide a generous benefits package including a £2,200 annual bursary,
a paid summer placement with one of the partner companies and a contribution towards tuition fees.

Target audience: Secondary students interested in studying an IET accredited power/electrical engineering
course at one of the Power Academy partner universities (Bath, CardiV, Imperial College London, Queen’s
University Belfast, Manchester, Southampton and Strathclyde).

Flipside

A magazine to inspire the engineers and technologists of the future about how science, engineering and
technology underpins the world they live in. Entertaining and educational, with every page crammed with
stunning photography, Flipside connects teenagers to the weird and wonderful world of science, nature,
space and beyond. Plus features on the usual teen fascinations such as movies, games, gadgets, music, sport
and adventure. It is available to all students in their school libraries as well as on subscription.

Target audience: Secondary/FE students. STEM teachers also frequently use Flipside articles to enhance
their lessons.

Regional activity

The IET’s volunteer members working with the local STEM support organisations to deliver a wide range
of activities, which aim to enthuse pupils about science, technology, engineering and maths. These range
from touring workshops to problem solving projects, competitions and lectures. Examples of recent
activities can be found at www.theiet.org/education

Target audience: Primary and secondary schools and colleges, STEM delivery organisations

Electronics education

A classroom resource magazine packed with practical ideas and articles covering the breadth of the STEM
curriculum. It is sent to all UK secondary schools free of charge each term and is also available on
subscription.

Target audience: STEM teachers

The Digital Design and Technology Programme

The Digital Design and Technology Programme is a leading CPD programme for teachers providing
training in using CAD/CAM, ECT and other digital technologies. This programme is delivered in
partnership with the Design and Technology Association (DATA) and the DCSF.

Target audience: STEM teachers

Make Your Choice

Make Your Choice is a booklet providing a simple introduction to engineering careers. It explains what
kinds of jobs engineers do, outlines the main engineering disciplines and helps students to make sense of the
diVerent routes they can take to become an engineer.

Target audience: Secondary/FE students, careers advisors and parents.
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Classroom poster set

A range of curriculum support posters related to various aspects of electricity and power. The posters are
free of charge and can be viewed on our website.

Target audience: Primary and secondary STEM teachers

UK Directory of Accredited Programmes

The UK Directory of Accredited Programmes is an annual directory of programmes in areas such as
electrical, electronic, computer and manufacturing engineering which partially or fully meet the educational
requirements of the IET for Chartered Engineer, Incorporated Engineer and Engineering Technician status.
Available to download free of charge.

Target audience: Secondary students and careers professionals.

Factfiles

The IET publishes a range of factfiles that are readily available via the IET web site. These factfiles are
designed for use by the general public and cover a range of topics including energy and environment, health
and safety, EMC for functional safety and the possible health eVects of mobile phones and energy
distribution.

Target audience: Secondary school, FE and HE students, STEM teachers and lecturers, the general
public.

Engineering Opportunities

This annual booklet oVers general guidance on engineering education, careers and training. It lists the
names and addresses of companies which provide sponsorship and approved graduate training. Available
free of charge from schoolswtheiet.org

Target audience: Secondary school students, undergraduates and postgraduates.

E3 Academy

The E3 Academy provides grants of £2,500 each year, summer vacation employment for at least eight
weeks for a minimum salary of £1,250 and a refund of a third of tuition fees for those who join the sponsoring
company after graduation.

Target audience: Secondary students interested in studying electrical energy engineering at either
Nottingham or Newcastle University who intend to select either one as their first choice destination when
applying through UCAS and who will be available to work in the UK once they have graduated.
www.e3academy.org

Partners

The IET is in partnership with the following organisations:

— The Design and Technology Association (DATA)—see details above for the Digital Design and
Technology Programme (www.data.org.uk).

— TeachFirst—the leading teacher training programme to recruit top STEM graduates into teaching
(www.teachfirst.org.uk).

— F1 in Schools—international competition for schools to make and race model F1 cars
(www.f1inschools.co.uk).

— 4x4 Technology Challenge—design and build challenge for UK schools
(www.4x4inschools.co.uk).

— Young Engineers—out of school clubs and activities for young people (www.youngeng.org).

— Engineering Development Trust (EDT)—Engineering Education Scheme and Go4SET
(www.etrust.org.uk).

— Engineering Explained—engineering careers workshops for schools
(www.engineeringexplained.co.uk).

— PITCOM—Make IT Happen—IT competition for primary schools (www.pitcom.org.uk).

May 2009
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Memorandum submitted by InterGen UK

Executive Summary

1. InterGen welcomes the opportunity to respond to the Energy and Climate Change Select Committee’s
enquiry into the future of Britain’s electricity networks. InterGen fully supports the Government’s
commitment to reach the EU renewable targets by 2020, though we believe that the nearer term issues of
security of supply must be given equal weighting when making policy decisions.

2. The future of Britain’s electricity networks is currently an unknown, and InterGen understands that
the landscape must evolve to connect a changing generation mix. Generators must be able to provide clear,
long term investment signals to the network operators, to ensure that transmission infrastructure investment
is directed to where it is required. Likewise, renewable and thermal generators need to have a stable
regulatory and market environment in which to operate and grow, to secure investment in the UK in the
future.

3. The Government must ensure that new thermal generation development is not impeded alongside the
intended increase in generation from renewable projects. The operating characteristics of renewable
generation are diYcult to predict and wide geographical spread means that it lacks the certainty and
flexibility of thermal generation. Consequently, construction of new thermal generation is essential to
maintain a stable electricity network, ensuring domestic and industrial supplies. In addition, newer and
cleaner thermal generation such as gas-fired power stations can deliver carbon savings with respect to
replacing older, less eYcient coal plants in the UK. InterGen sees diversity of fuel source as a critical factor
in ensuring security of supply in Britain for the next decade and beyond.

About InterGen

4. InterGen is the UK’s largest independent gas-fired power producer—providing 6 per cent of the UK’s
average electricity demand (2.4GW of eYcient CCGT) through our three UK power stations which are
amongst the cleanest and most eYcient gas fired power stations in the world. InterGen has developed one
third of the UK’s newly installed electricity generating capacity in the last 10 years, investing £1.4 billion,
and supplies enough power for over three million UK households.

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

5. InterGen believes that the Government’s vision should be the development of a co-ordinated
programme to reduce carbon emissions across the board; a vision that includes electricity generation and
transmission, industry, transport and energy eYciency savings right down to domestic level.

6. InterGen is committed to the UK and seeks to continue to build on its investment. InterGen fully
supports the Government’s commitment to reaching the UK’s climate change objectives. However,
InterGen believes that thermal plant construction which will immediately address the forecast energy supply
gap in the UK must be given equal weighting when Government and regulators are developing policies for
a sustainable electricity generating future.
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7. The Energy Markets Outlook report (DECC, December 2008) states that by 2016 UK supply and
demand projections will mean that around 30GW of new thermal generation will need to be built and be in
operation just to maintain a secure operating margin. The nature of current renewable generation projects
in the UK (for example wind, onshore and oVshore) is largely intermittent and unpredictable; thermal
generation is required alongside new renewable generation due to its flexibility, reliability and rate of
construction.
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8. Renewable generation in the UK is currently supported by the Renewables Obligation (RO). Recent
reforms to the RO have extended the lifetime of this scheme to ensure that the UK continues to be an
attractive place to invest in renewable generation technologies. InterGen is concerned that long-term
security of supply may be jeopardised if the Government does not recognise that new thermal generation
must be developed alongside new renewable projects for the lights to stay on into the next decade.
Investment in the electricity networks should support all generation types that reduce the overall level of
carbon emissions from the UK, i.e. high eYciency gas displacing coal. InterGen believes that investment
solely directed to those areas that will help the Government achieve its 2020 renewables targets, will create
market distortions, false economy and stranded assets.

9. As previously stated InterGen welcomes the Government’s long-term vision for a low carbon economy
and positioning the UK to become market leaders in the development of renewable technologies. Whilst it
is important that the current economic climate should not diminish those objectives, the UK’s energy
security—both in the short and long term—should also be at the heart of Government policy.

10. InterGen believes that, given the current economic climate, greater clarity and guidance from the
Government on its energy infrastructure priorities is necessary in order to ensure that both its ambitious
targets and the UK’s energy needs are met.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

11. InterGen believes that a stable, regulatory framework in the UK is paramount, in order to preserve
the value of current generating projects and networks, and to ensure that investment in the future can be
secured. Whilst the regulatory framework should evolve to manage the changing future generation mix, such
changes should not occur at the expense of existing users of the system.

12. Whilst there is currently some uncertainty over the future generation mix, it is widely acknowledged
that a significant volume of new generation will need to be built in Britain to meet forecast demand in light
of the planned closures of ageing nuclear plants, and coal stations which have opted-out of the large
combustion plant directive (LCPD). An estimated 12GW of coal plants will be closed by 2015 or sooner due
to LCPD restrictions, along with 7GW of nuclear plant closures prior to 2020 (Energy Markets Outlook
Report, DECC, December 2008).
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13. Firm and accelerated grid connection dates are required in order to secure investment in new thermal
and renewable generation. The present lack of medium-term power station development to meet the
potential 2015 shortfall is mirrored by a lack of grid development as the current electricity network was not
designed to handle the projected changing generation mix and the uncertain timing of new nuclear. The
present availability of medium term grid connections is very poor: InterGen has oVers for connections in
2022 and 2023. This makes continued investment in the UK very diYcult in comparison with some other
jurisdictions.

14. National Grid, Ofgem and DECC are currently trying to address grid queue issues via the
Transmission Access Review (TAR). InterGen have supported this process and have submitted consultation
responses and liaised with DECC and Ofgem to try to reach a workable solution. The six TAR modifications
were formed in April 2008, and the industry has had only a short amount of time to review, develop and
consult on the proposals. The complexity of the long-term proposals have hindered a full assessment but
InterGen believes that they will, if adopted in their current state, actually delay rather than accelerate much
needed investment in the UK generation fleet. Further, each of the long term proposals, CAP 165 and CAP
166 remove any existing transmission access rights for current UK generation. InterGen believes this could
be potentially devastating not only for securing new investment but also for preserving current generation
and supply stability in the nearer term.

15. InterGen has submitted its views on the TAR to Ofgem, DECC and National Grid, stressing that
new thermal and renewable generation projects should be accelerated through the grid connection queue
on the basis of viability. To avoid discrimination and market distortion this acceleration should be on an
even-handed basis and should not prioritise specific generation types, especially those that already receive
direct support via the Renewables Obligation. Security of supply will be a critical issue during the next
decade and it is vital that the TAR does not jeopardise the ability of investors to address that gap.

16. It is InterGen’s view that if NGET exercised its rights under CAP150 (Capacity Reduction) and grid
funding was provided on the basis of anticipated (rather than contracted) generation, no further reforms
such as the six TAR proposals would be required. InterGen’s view is that comprehensive changes to the
regulatory regime are not required: enforcement of existing NGET rights to accelerate viable projects in the
connection queue and the construction of grid anticipating generation rather that awaiting contracted entry
would be suYcient.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

17. The current economic climate in the UK will undoubtedly pose a risk to securing investment in new
generation and therefore impacting much needed upgrades of the electricity networks. InterGen has
traditionally raised non-recourse project finance from London and European banks to fund up to 80 per
cent of its projects. We believe that infrastructure lending such as this, while long term, should be seen
favourably within the banking sector and should be among the first areas to recover. Government support
of bank recovery will remain as crucial to electricity investment as it is to other sectors.

18. The recent report by ENSG “Our Electricity Transmission Network; a vision for 2020” estimated that
£4.7 billion will be required to upgrade the transmission network alone in the UK to meet 2020 targets. As
previously stated, InterGen believes that in order to secure continued investment in Britain’s electricity
networks (via construction of new generation types, both thermal and renewable) there must be a stable
regulatory framework. Creating incentives or enforcing barriers to entry will mean the UK will jeopardise
its twin objectives of securing security of supply and delivering its 2020 targets.

19. Securing investment of the size needed to upgrade Britain’s electricity networks will require the
Government and Ofgem to ascribe to the same objectives if investment is to be encouraged and distributed
across the system in a way that is fair and transparent.

Relevant Areas Omitted from the Scope of Inquiry

20. Current proposals sitting with the European Commission to help reduce carbon emissions across the
EU will have a huge impact on existing thermal generating assets in the UK. The proposed Integrated
Pollution Prevention and Control Directive (IPPC) could result in limitations on the NOx emissions from
both coal and gas fired power plants. This is in addition to the restrictions already imposed under the LCPD
which will result in the closure of an estimated 12GW of UK coal plant before 2015. If the IPPC comes into
force in the UK, it will exacerbate security of supply concerns if improvements to the transmission queue
are not urgently addressed.

21. Uncertainty about the future of Carbon Capture and Storage (CCS) is currently an obstacle for
investors and power plant developers. Planning requirements for new gas and coal fired generation specify
a requirement to be “ready” for CCS technology at new generation sites; however this technology is as yet
untested and unproven. CCS is therefore particularly diYcult to plan for and more importantly, to secure
finance for. InterGen supports the development of CCS technology, but only with full Government support
and financial backing.
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22. The new Planning Act 2008 will bring into force a number of National Policy Statements (NPSs)
which will inform the decision-making approach of the new Infrastructure Planning Commission (IPC).
Once more, it is vital that the Government, IPC and Ofgem are joined-up in their objectives before the NPSs
are published. Adopting a new planning policy that favours specific types of generation and therefore does
not encourage investment in both thermal and renewable generation will further jeopardise Britain’s joint
objectives of securing supply and delivering 2020 targets.

23. In addition to the current uncertainty around transmission access reform in the UK, the Government
has recently announced obligations for both generators and suppliers in the UK to deliver carbon saving
under heat and energy-saving strategy (which includes current and future schemes such as the Carbon
Emissions Reductions Target and the community energy savings programme). InterGen intends to submit
its views on the above policies that will reinforce concerns about long term regulatory uncertainty and how
this aVects generators ability to invest with confidence in the UK.

Conclusion

24. InterGen acknowledges that there are many challenges for both the Government and the industry to
ensure that the dual objectives of security of supply and the 2020 renewables targets are met. It is essential
that both of these issues are not viewed as mutually exclusive—any change to the regulatory framework must
be flexible enough to support both objectives. InterGen would be happy to provide further written evidence
or oral evidence to support the views expressed here.

March 2009

Memorandum submitted by the Joint Association (Association of Electricity Producers (AEP), British Wind
Energy Association (BWEA), Scottish Renewable Forum)

ORAL EVIDENCE SESSION OF 20 MAY 2009: OFGEM

Comments from the Association of Electricity Producers, British Wind Energy Association and
Scottish Renewable Forum

1. The Trade Associations have provided written and oral evidence to the Committee’s current inquiry.
They were concerned to hear the evidence on 20 May 2009, by the Chief Executive of Ofgem, Alistair
Buchanan. The Associations are concerned that Mr Buchanan’s evidence may have misled the Committee
about the willingness of the industry to consider change and also in respect of the governance of the
Connection and Use of System Code (CUSC). In view of that, we should like the Committee to take note
of this letter.

1.1 In his oral evidence on 20 May 2009, Mr Buchanan made reference to a letter he was about to send to
the UK Business Council for Sustainable Energy (UKBCSE), whose members include the “big 6” electricity
companies. The intention of that letter was to provide a description of the four models of transmission
access, set out National Grid’s preliminary analysis of the impact of the diVerent models on future
transmission charges and provide an account of the recent CUSC Panel meetings that resulted in the
proposals for a further “auction” option not being given consideration. A copy of Mr Buchanan’s letter67

should now be with you for your records.

1.2 Having read that letter we feel it appropriate to provide a response clarifying the events which led to
the decision not to pursue the two Connection and Use of System Code (CUSC) amendments proposals,
CAP171 and CAP172, which he refers to as “the fourth model”, dispel the myth that CAP171 and CAP172
are a “Connect and Manage” model as portrayed by Ofgem but were in fact confirmed by the proposer as
an Auction approach and to reaYrm our support for a “Connect and Manage” solution to facilitate earlier
connection for new entrants to the energy market.

The Fourth Model—An Auction in all but Name

2. The debate around a variety of options to facilitate the connection of new generation to the
transmission network has been ongoing for years, with consistent and considerable industry engagement.
During April 2008 National Grid presented a transmission access package comprising six CUSC
amendment proposals68 which it believed would form a basis to deliver the aspirations set out in the interim
Transmission Access Review (TAR) report produced by BERR and Ofgem in early 2008. These six CUSC
amendment proposals included CAP166, which dealt with the auctioning of transmission access rights.69

67 We have limited our comments to Mr Buchanan’s letter of 20 May 2009. However we have noticed other aspects of his
evidence to the committee which are, potentially, misleading. We would hope to provide in the near further comments on this
to assist the Committee in its deliberations.

68 Known as CAPs 161 to 166.
69 Access to the electricity network, such as the Transmission for large power stations, is a pre-requisite for a power station.

Without it they cannot operate in the GB Market.
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2.1 This CAP166 proposal, along with the rest of the suite of proposals, was sent to a CUSC Working
Group which included Ofgem, National Grid, AEP, SRF and other industry stakeholders, for development.
After eight months of constructive eVort however, it became clear that due to its central premise being based
upon a zonal approach,70 the CUSC Working Group could not develop a viable solution. Alongside the
continuing eVorts to develop a workable solution several alternative approaches were identified for CAP166,
as well as the other CUSC Amendment Proposals. Unfortunately due to the intensity of eVort required to
progress the original CAP166 proposal, the CUSC Working Group was unable properly to consider the
alternatives within the original timescales. The CUSC Working Group therefore requested that the CUSC
Panel71 ask Ofgem for an extension of six months, which it considered to be the appropriate amount of time
needed to fully develop the alternatives. Following discussion of the time extension request at its meeting
on 21 November 2008 the CUSC Panel subsequently requested of Ofgem72 three months additional
development time, two weeks of which would have been lost because of the 2008 Christmas break. Ofgem
formally rejected this request and instead insisted that the work be completed within only six weeks,
including the Christmas holiday. Despite this hugely challenging and severely limited timetable, the CUSC
Working Group came up with a range of alternative auction approaches to the original CAP166 original
and alternative proposals, one of which is now being referred to by Ofgem as the “fourth model” which they
claim is a variant of “Connect and Manage” rather than confirm that this is in fact an auction approach.
The suite of CAP166 proposals was debated at the 27 February 2009 CUSC Panel meeting, with the final
report submitted to the Gas and Electricity Markets Authority for determination on 12 March 2009. The
CUSC Working Group was then stood down.

2.2 Soon afterwards, rumours about a new auction amendment began to emerge, which the industry was
led to believe would be based on one of the CAP166 auction alternatives73 discussed by the CUSC Working
Group and on 30 March 2009 National Grid formally presented this to the CUSC Panel as CAP171. In
National Grid’s presentation several references were made to the fact that this CAP171 amendment proposal
was virtually the same as one of the CAP166 alternative auction options currently with the Authority for
determination.74 This is where the central governance issue arose for the CUSC Panel in that the Code is
clear that, where there is an amendment proposal currently with the Authority for determination, the
industry is prevented from raising a new amendment proposal which, in the opinion of the CUSC Panel,
has substantially the same eVect.75 Following the decision of the CUSC Panel76 that this was indeed the
case in respect of CAP171, Ofgem issued an open letter77 which urged the CUSC Panel to reconsider its
position. However when the CAP171 amendment proposal was subsequently resurrected, as CAP172, at the
urgently convened meeting of the CUSC Panel on 3 April 2009,78 the majority view regarding interpretation
of the provisions within the Code remained unchanged.

2.3 It should be noted that at no time was there any legal argument made or implied by National Grid
as proposer of both CAPs 171 and 172, or Ofgem at either of the two CUSC Panel meetings, or in Ofgem’s
open letter of 2 April 2009 that the interpretation and process followed by the CUSC Panel members was
incorrect. Indeed, had the provisions of the Code been “overlooked” in order to enable either CAP171 or
CAP172 to be formally accepted potentially this could have been construed as a misuse of process, bringing
the proceedings within the scrutiny of a Judicial Review. In addition it is important that the Committee
understands that National Grid as the proposer of both CAPs 171 and 172 has confirmed79 that the two
proposals are auctions. For Ofgem not to refer to them as such but rather as a variant of CAP164 “Connect
and Manage” as Mr Buchanan states in his letter80 is misleading.

Connect and Manage

3. One of the suite of six Transmission Access related CUSC amendment proposals raised by National
Grid in April 2008 was CAP164 which specifically addressed the options for “Connect and Manage”. This
CAP164 amendment proposal, like CAP166 Auctions, was debated extensively over six months by the
CUSC Working Group as well as, before and throughout the TAR process. There is general support within
the industry for a solution based upon the high level principles embodied in “Connect and Manage”.
CAP164 alternative amendment proposal is supported by existing and new entrant generators alike. It is
not, as Ofgem have suggested, only supported by incumbents with vested interests. The CAP164 alternative
amendment proposal received unanimous support when debated by the CUSC Panel having received

70 A zonal approach is unworkable. Access Rights would be untradeable within zone because of the physical structure of the
network. For example two neighbouring power stations may be unable to trade their access rights.

71 The body which is elected by industry to oversee this element of industry code change.
72 As required by Section 8 of the CUSC.
73 Known variously as CAP166 WGAP1 and/or CAP166 WGAA4.
74 Working Group Alternative Amendment 3(WGAA3). This proposal has been with Ofgem for determination since 12

March 2009.
75 Section 8.15.4(a) of Connection and Use of System Code.
76 At its meeting on 30 March 2009.
77 Dated 2 April 2009.
78 That was Friday 3 April following on from the previous (CAP171) CUSC Panel of Monday 30 March 2009.
79 See for example the paper presented by National Grid to the CUSC Panel on 2rd April 2009 entitles CAP172 Capacity

Allocation Mechanism 2 diVerences between CAP172 and CAP166 WGAA3 which clearly states in the second paragraph
that CAP172 and CAP166 are both capacity-duration auctions.

80 See the misleading first sentence page two of Alistair Buchanan’s 20 May 2009 letter under the “Fourth Model” heading that
the “Fourth Model” is a variant of “Connect and Manage”.
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widespread industry and Working Group support prior to this. In fact the industry has continued in their
constructive eVorts by initiating debate designed to investigate appropriate and proportionate charging
methodologies to support CAP 164 “Connect and Manage” going forward.

3.1 Having subjected the amendment proposals to a comprehensive Working Group, CUSC Panel and
industry evaluation as part of the TAR process, the Associations believe that it is now the time to work
together to align a true “Connect and Manage” solution with:81

— an appropriate constraint management framework;

— an enhanced “Queue management process”;

— an escalated strategic investment program for both Transmission and Distribution Networks;

— a pragmatic cost allocation/charging methodology; and

— arrangements that align with a European Transmission Model.

This should provide a robust and eVective solution.

3.2 The trade associations have the distinct impression that, in Ofgem’s eyes, this is “the wrong answer”
and are disappointed that both the CAP164 “Connect and Manage” approach and the work that the
Industry has undertaken across the whole suite of TAR proposals is now being discredited by the public
pronouncements of Ofgem. This is despite Ofgem’s detailed and continuous involvement in the TAR process
since its inception and Lord Mogg’s statement of confidence in the ability of the proposals under
consideration to deliver an eVective and appropriate outcome. In his letter of 30 March 2009 to the Secretary
of State Lord Mogg declared that “We are currently assessing the merits of the proposals and we plan to
publish an initial Impact Assessment consultation before the end of April. Based on current information these
options appear to provide an appropriate range of alternative approaches on which to base our decisions”.82

This is in stark contrast to the tone of the letter of 20 May 2009 to the UKBCSE in which Ofgem states that
“We struggle to see how the benefits (in terms of lower wholesale prices and carbon emissions) would be
suYcient to justify the additional costs to customers”. In addition we are alarmed by the sweeping
prejudgement that has led Ofgem and National Grid to develop CAP171 and CAP172 to attempt to deal
with concerns that had been expressed about elements of the other three models. Industry still awaits the
opportunity to respond to the Regulatory Impact Assessments on the proposals current with the Authority
for determination.

3.3 The industry will continue to work constructively and with full engagement to deliver an eVective
outcome from the TAR process. We believe that the work already undertaken can form the basis of an
enduring solution. The challenge now is to complete that work and integrate it with enhanced constraint
and queue management processes to form a comprehensive reform package. The industry continues to move
forward in these areas, we look forward to Ofgem playing its part in the process.

Should you or the committee require further clarification regarding the complexities of the transmission
access proposals we would be more than happy to meet with you to discuss this and clarify the strength of
industry support to date. Please let us know if you would like to do that.

June 2009

APPENDIX 1

GRID SLIDE CONFIRMING CAP171 BASED UPON CAP166 WGAA3

This is Slide 3 National Grid presentation to the 30 March 2009 CUSC Panel Meeting

CAP171—Overview

Broadly based upon the work of TAR Working Group 2:

— CAP166 WGAA3 specifically.

Key Similarities:

— Capacity-Duration Allocation Mechanism.

— Capacity Price83 set through a combination of long-run and short-run costs.

Key DiVerences:

— Access Right defined by reference to Load Duration Curve (LDC).

— Users may influence prices through submitted data including LDC and also Buy-Back Price.

81 For the avoidance of doubt and despite Mr Buchanan’s protestations to the contrary, the Associations do not accept that
either CAP171 or CAP172 is a variant of CAP164 “Connect and Manage”, rather they are, as confirmed by National Grid
the proposer, auctions.

82 Note the industry await the publication of the Regulatory Impact Assessments which were expected in April 2009.
83 Pricing methodology will be consulted upon separately through Charging Governance].
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Memorandum submitted by Living Fuels Ltd

Living Fuels Ltd and LF100

Living Fuels Ltd is a British renewable energy company based in Norfolk. The company is part of
Renewable Energy Generation (REG), which is a world-leading international renewable energy group,
principally involved with wind power generation and biopower. The Group develops, owns and operates
UK and Canadian wind farms and also generates UK power from vegetable oils.

Through Living Fuels, the company specialises in recovering the waste product from used cooking oils
(UCO) into a fuel grade product—LF100. UCOs are an extremely common waste product as they are
produced in food manufacturing by catering firms and private individuals on a daily basis. Unlike other
common household and catering wastes, UCO must be disposed of in a regulated way. It cannot simply be
poured away as it clogs up drains and sewers. Previously this was often dumped in landfill sites but landfill
directives have now prevented this.

Living Fuels has developed a unique recovery process, relying solely on gravity separation and filtration,
to purify UCO into a distinct product. Previously, UCO has traditionally only been used in transport
biofuels, with the addition of chemicals and catalysts. In contrast, Living Fuels process to turn UCO into
a fuel product is achieved without the need of additional chemicals. Thus, when LF100 is burnt to generate
power, it results in significantly improved carbon savings.

Executive Summary

Energy recovered from used cooking oils (UCOs) has the potential to become a productive renewable
energy industry and feed into the UK’s electricity network. It is also able to contribute towards the 2020
renewable energy targets. However, due to the current regulatory environment, the industry is being
hindered from reaching its full potential and contributing towards the government’s policy goals for safe,
secure and sustainable energy supplies and ultimately a low-carbon economy.

Purified UCO which has been recovered into a fuel product could feed into the electricity grid. However,
despite the clear environmental benefits of recovering waste materials to generate clean electricity, there is
regulatory uncertainty around whether these products should be classified as fuel products or continue to
be designated as waste. A decision on this is important as if it continues to be classified as waste, energy
projects using UCO would be subject to excessive financial penalties which would cripple the industry.

The government must therefore review the regulatory environment for this industry to determine whether
it is appropriate. In addition, although these fuel products should be dealt with on a case by case basis, the
government should also issue guidance on utilising used cooking oil for static fuel applications to assist the
Environment Agency in making these decisions. This principle was also set out in the Court of Appeal July
2007 judgment in OSS Group Ltd v Environment Agency, where Lord Justice Carnwath encouraged
DEFRA and the Environment Agency to join forces in producing practical guidance for those aVected.

Britain’s Electricity Networks

Living Fuels noted with interest that this inquiry will look at how Britain’s networks will need to adapt
in response to future changes in the generation mix, and the role of the government and Ofgem in facilitating
this. As such, we would like to comment on the government’s role in assisting British industry to adapt to
future changes. We would in particular like to comment on the following aspects of the inquiry:

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

1. The EU has committed to binding targets that 20% of energy by 2020 will come from renewable
sources. In order to meet this target, for its contribution, the UK will have to produce 15% of its total energy
output from renewable sources by this date. In real terms this will mean raising the level from 1.8%
representing an increase of 13.2%.

2. It is widely recognised that in pursuit of this target, there is a tendency to rely too heavily on traditional
renewable sources such as wind or solar power. As part of the REG Group, we recognise and advocate the
benefits of wind-power. However, Living Fuels believes that the focus on these two sources of renewable has,
at times, obscured a proper analysis of the possibilities oVered by other renewable sources to contribute to
these targets and feed into the national electricity grid.

3. Thus, greater emphasis is needed on diversifying the UK’s energy supply as widely as possible and
exploiting alternative renewable sources such as energy from UCO, which although may be smaller
contributors to renewable feedstock, have the potential to guarantee a contribution with lower up-front
costs than wind turbine or solar energy projects.

4. Energy derived from biomass and waste products are widely understood as having an immense
potential to assist the UK to meet the EU 2020 renewables target, landfill reductions and climate change
goals. LF100, as a 100% biomass fuel, derived from waste, is the perfect candidate for supporting these goals,
and eVectively makes double carbon savings as well as being a renewable resource.
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5. Utilizing UCO for energy generation also has additional environmental benefits. Every year, South
West Water reports that the equivalent volume of 21 double-decker buses of used oils is removed from the
region’s sewers, costing customers over £1.5 million annually. This could be used to generate electricity.
Thames Water has also reported that over 1,000 tonnes of liquid fat is swilled into Thames Water’s sewers
every year, much of it from commercial outlets serving hot food. Below ground it cools, hardens and causes
over 50,000 blockages that can lead to sewage flooding into homes, gardens and watercourses.

6. LF100 has the potential to supply electricity plants which range from small scale 150KWe installations
right up to Multi-Megawatt Power stations. Typically these plants feed into the 11KV distribution network
close to the point of demand. LF100 thus has the potential to be used in ‘distributed generation’ which has
been rated as highly desirable by the government and grid operators.

7. LF100 is a highly flexible fuel; enabling plant to be highly scalable, highly dispatchable and readily
converted to combined heat and power configurations. This oVers major advantages in local grid stability
and can further boost carbon savings.

8. An additional example of this flexibility is Living Fuels’ ability to enable UCO to be recovered into
fuel products on site in major catering and food processing plants. The fuel can then used to produce heat
and power for onsite use, reducing energy demand and minimising waste being disposed oVsite.

9. In order to guarantee meeting the UK’s demanding renewable targets, a fiscal and regulatory
environment which is conducive to supporting innovative renewable energy technologies should be put in
place.

10. This has been done for the conversion of UCO into biodiesel as the use of UCO in transportation has
been promoted as a viable sustainable energy source. However, the same has not happened for the
conversion of UCO into electricity.

11. Power generation derived from UCO is not to be confused with biodiesel as the LF100 process
generates power, or electricity, in static generators and produces minimal waste and consumes very little
energy. When considering the pathway from the raw material to generating power, more useful energy is
captured. As a result, it is a more eYcient and less polluting process.

12. Under the terms of the Waste Incineration Directive UCOs are classified as waste and not raw
materials, even though they have the potential to be used as such. In 2007 the Environment Agency issued
a regulatory position statement clarifying that UCO remains a waste until it is burnt, meaning UCO remains
to be waste until after it has been used to generate electricity. As a result, the process must comply with the
regulatory and financial penalties associated with burning waste under the directive.

13. The cost and time implications of meeting these requirements are not only in excess of the
environmental impact of burning UCO but also cripple the viability of any projects to recycle UCO in order
to generate clean electricity.

14. This position is supported later in 2007 by a Court of Appeal ruling in the OSS Group vs.
Environment Agency case which stated that lubricating oil which was collected after use and processed into
a fuel product for burning could cease to be a waste before it was burnt. This was based on a judgement that
a waste material could be reclassified as a non-waste product provided that it fulfilled two criteria:

(i) It must have been converted into a distinct product which can be marketed on its own terms.

(ii) It must be used in exactly the same way and without causing any greater environmental harm than
an equivalent raw material.

15. The Environment Agency is now tasked with looking at products submitted to them on a case by case
basis in order to determine whether that product has ceased to be waste. However, despite this legal
precedent the Environment Agency has failed to take the appropriate steps to reinstate this judgment and
help encourage this renewable technology to contribute towards the 2020 renewable targets.

16. In particular, although the Court of Appeal judgment encouraged DEFRA and the Environment
Agency to produce practical guidance for UCO to be classified as a raw material and be used to generate
electricity without incurring excessive financial penalties, a draft protocol on the “end of waste” cases for
UCO has not been forthcoming.

17. In a recent parliamentary answer on the 2 March 2009 the government did state that DEFRA has
made funding available to enable the Environment Agency to develop an end-of-waste protocol for waste
cooking oil. However, this protocol only applies to biodiesel for transport use and not for static energy
generation.

18. Without the provision of a draft protocol, companies are being prevented from developing any
renewable energy projects using UCO due to the prohibitive duties. The consistent interpretation of the
waste directives has severely hampered the development of a productive industry that could assist and
improve the future of Britain’s electricity networks.
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Recommendations

In order for the UCO to energy industry to be able to contribute to the 2020 renewable targets the
government should:

— ensure that the fiscal regime is appropriate for combined power and heat generation from waste
products.

— ensure that guidance is issued which supports development of the combined power and heat
generation from waste products industry.

March 2009

Memorandum submitted by the National Grid

Executive Summary

1. National Grid owns and operates the high voltage electricity transmission system in England and
Wales and, as Great Britain System Operator (GBSO), we operate the Scottish high voltage transmission
system. National Grid also owns and operates the gas transmission system throughout Great Britain and
through our low pressure gas distribution business we distribute gas in the heart of England to
approximately 11 million oYces, schools and homes. In addition National Grid owns and operates
significant electricity and gas assets in the US, operating in the states of New England and New York.

2. In the UK, our primary duties under the Electricity and Gas Acts are to develop and maintain eYcient
networks and also facilitate competition in the generation and supply of electricity and the supply of gas.
Our activities include the residual balancing in close to real time of the electricity and gas markets.

3. Through our subsidiaries, National Grid also own and maintain around 18 million domestic and
commercial meters, the electricity Interconnector between England and France, and a liquid natural gas
importation terminal at the Isle of Grain.

4. The Government’s vision for 2020 must be of a transmission system which evolves to connect extensive
renewable generation to achieve climate change objectives. This sustainability objective must be achieved
whilst maintaining a diverse generation background and appropriate network standards in order to
maintain security of supply and to do so aVordably.

5. We set out a blueprint for the evolution and operation of the electricity transmission system, including
strategic investments in physical assets and the challenges in operating a generation fleet with radically
diVerent operating characteristics. The regulatory and market frameworks appropriate to the incremental
changes in generation of the past must now be revised; National Grid is leading the way in the industry and
bringing forward proposals for change.

6. Since June 2008, we have worked with other energy companies, Government and Ofgem within the
Electricity Networks Strategy Group (ENSG). Following extensive modelling eVorts by National Grid, in
March 2009, ENSG published a vision of the network reinforcements required to meet the 2020 renewable
energy target.

7. Our vision, which is shared by ENSG, was based on an energy scenario developed by National Grid
and tested within ENSG covering the UK’s total energy demand across the electricity, heat and transport
sectors. This scenario set out the requirement to connect circa 32 GW of renewable wind capacity; around
20 GW oVshore and 10 GW onshore by 2020, while accounting for an unprecedented churn in the generation
fleet due to the closure of older coal and oil plant because of the Large Combustion Plant Directive, and the
retirement due to age of existing nuclear capacity. It also recognises the connection of 12 GW of new gas-
fired generation in the same timescales.

8. Whilst further work is necessary to fully cost the solutions, our current estimate is that onshore
transmission network investments will total £4.7 billion. We estimate that this amounts to about £6 on
domestic consumers’ annual electricity bills.

9. This will result in a challenging investment programme which we believe can be delivered providing a
number of policy and regulatory hurdles are overcome.

9.1 EVective implementation of National Policy Statements recognising the investment in the
transmission network identified by ENSG and the establishment and maintenance of an
Independent Planning Commission as set out in the Planning Act 2008.

9.2 Timely changes to the current regulatory framework to deliver the required network investment to
allow network companies to make strategic, rather than piecemeal investments.
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9.3 Review the proposed oVshore transmission arrangements in light of the 2020 targets such that
oVshore transmission84 networks are delivered most eVectively within a strategic plan for oVshore
investments rather than ad hoc connection applications.

9.4 We have led the industry in putting forward proposals for a root-and-branch reform of the regime
prescribing the use of the transmission network. Agreement within the industry and with Ofgem is
now key to the timely delivery of revised transmission access arrangements and thereby the greater
proliferation of renewable generation.

10. Operating the system described by ENSG poses significant challenges. Variable wind generation
together with larger and potentially more inflexible plant will require additional balancing services. Yet
much of the older, more flexible fossil-fuelled plant that has traditionally provided these services will retire.

11. We expect the generation market to deliver many of these services. However, we are working hard to
develop new providers. Smart metering may unlock a new source of these services from households and from
distributed generation. It may also provide increasing energy eYciency, improved demand forecasting and
facilitate electric vehicle adoption. We will be consulting on our need for greater volumes of balancing
services in April 2009. However, given the potential that smart metering presents, we advocate the eYcient
and rapid roll out of the technology to capture the benefits as soon as possible.

12. Distributed generation and smart technologies are likely to play a significant role in meeting the UK’s
renewable energy targets. Our scenario for 2020 includes contributions from embedded biomass CHP, solar
thermal and solar photovoltaic technologies. The transmission system must work alongside small scale
generation and demand technologies to maintain historical levels of security of supply and to achieve our
renewable energy ambitions.

13. We are active in working with partners to understand and exploit these new technologies. R&D
funding through Ofgem’s Innovation Funding Incentive is welcomed, although our potential involvement
and development of new technologies is limited to a narrow scope within the existing remit of our licence.
We advocate extending the criteria and increasing funding to allow us to consider innovation and R&D on
a much wider scale.

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

1. National Grid supports Government in addressing climate change. We welcome the commitment to
sustainability by agreeing the EU 2020 renewables target and setting a greenhouse gas reduction trajectory
towards meeting the 2050 target. The electricity transmission network of the future must connect renewable
and low carbon generation to the country’s demand centres. However, it must also provide security of energy
supply and do so at an aVordable cost.

2. It is our view that the electricity, heat and transport sectors must significantly contribute to carbon
emissions reductions to meet all climate change objectives up to the year 2050. Our scenario modelling of
the country’s future sources of power generation suggests three key strategies are required:

— Use less energy through simple and economic eYciency measures across the heat, transport and
electricity sectors.

— Decarbonise electricity through renewable wind deployment and low-carbon technology. Wind
generation oVers huge near term potential combined with a mature and economic technology
platform. Electricity decarbonisation also unlocks the long-term potential for eliminating
emissions from the transport sector through the gradual electrification of the vehicle and rail fleet.

— Reduce the carbon content of heat. This can be achieved by increasing the use of renewable heat
sources or by substituting carbon-intense incumbent fuel with a cleaner fossil fuel.

3. Based on an energy scenario which meets climate change objectives, a UK “map” of windfarms power
stations was generated. National Grid, working within the Electricity Networks Strategy Group (ENSG)85

then determined a blueprint for the future electricity transmission system. ENSG is a collaboration which
includes Government, Ofgem, National Grid and the Scottish Transmission Owners. The National Grid
vision which is shared by ENSG, meets the renewables and carbon reduction targets whilst facilitating the
connection of other generation that is required to maintain security of supply.

84 For non transitional projects including later round 2, round 3 and Scottish territorial waters.
85 http://www.ensg.gov.uk/
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4. Our vision economically facilitates 32 GW of transmission connected oVshore and onshore wind
generation by 2020. We must also connect new carbon capture and nuclear technologies which will provide
base-load and /or mitigate the eVects of intermittent wind-generation.

5. A map of the strategic investments is provided in appendix 1.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?
How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

6. A more flexible mechanism is required to deliver the infrastructure investment in our vision. These are
“strategic investments”, because they are undertaken prior to specific connection signals from generators.
Moreover, strategic investment ensures that the construction programmes of the transmission companies
and (particularly) the wind farm developers are aligned. This strategic approach underpinning our vision
avoids the ineYcient and piecemeal connections that would have been driven by an approach based on
individual applications.

7. Strategic investment requires changes to the current regulatory regime and National Grid is in
discussions with Ofgem on this matter. Assuming the license changes, currently being consulted upon to
provide funding for preliminary engineering in 2009/10, are approved, the key issue will be to agree a
regulatory model for strategic investment as soon as possible. Agreeing an appropriate regulatory regime in
a timely manor will be particularly appropriate in light of the current credit crunch and recession.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

8. Our vision comprises of some technologies which have yet to be employed in the UK energy system
i.e. HVDC and Series Compensation. Despite this, we believe that there were no technical barriers, including
supply chain issues, to the incorporation onto the system of the level of wind required to meet targets.

9. Further operational challenges are posed by the increase in wind powered, nuclear and carbon capture-
ready generation. This is exacerbated by the closure of older, conventional fossil-fired generators as
European Directives come into eVect. Each challenge requires additional balancing services and can be
described thus:

— reserve required to complement intermittent renewable generation;

— reserve/response that may be required against the potential for new generation plant to be delivered
without the required flexibility; and

— fast-acting reserve (called response) against the expectation that larger plant will increase the
maximum potential instantaneous loss of generation from its present level of 1320 MW.

10. These additional balancing services may derive from generation or from new and existing demand
side players. In order to explore the potential for new services, National Grid will initiate a major
consultation process in April 2009. This will seek views on the extent of the challenges, and the strategies
that we need to adopt in order to address them.

11. There are three major commercial/regulatory challenges to be overcome in order to deliver the
networks in the ENSG. The first is strategic investment, to which we have earlier referred.

12. The second is to optimise new and existing transmission capacity through reform of the Transmission
Access Regime (TAR) and optimisation of the generation “queue”:

— In respect of TAR, National Grid has led the industry debate by raising Connection and Use of
System Code (CUSC) amendment proposals and proposing modifications to the charging
methodologies. We anticipate that this process will conclude by 2010–11 dependent on which
modification proposal is chosen to be progressed.

— The management of our existing network capacity is no less important to eYcient capacity
allocation. Unused long term access capacity available on the GB Transmission System can be
utilised by those projects that are able to take advantage of this capacity. Where long term capacity
is not available, we examine alternatives that may still provide options for connection.
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13. Thirdly, in respect of planning, we require the eVective implementation of National Policy Statements
recognising the investment in the transmission network identified by ENSG. We also require the
establishment and maintenance of an Independent Planning Commission as set out in the Planning Act
2008.

14. National Grid’s transmission licence obligations require us to charge our customers cost-reflectively.
However, we recognise that some key stakeholders believe that this acts as a disincentive for renewable
generators to locate in Scotland. We are currently seeking industry views on potential changes to the
charging regime which might address these concerns and which can be assessed against our current licence
obligations.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

15. We believe that the regulatory regime currently being developed could lead to sub-optimal network
design, higher costs to consumers and delays to the connection of oVshore generation. No organisation has
certainty that it will be required to deliver oVshore transmission. There is little incentive on potential
OVshore Transmission Owners (OFTOs) to develop the capability to deliver oVshore transmission
infrastructure. Ultimately, we believe that the proposed regime threatens the ability of the UK to meet the
2020 renewables target.

16. Ensuring some certainty for the various organisations to deliver oVshore transmission could be
achieved by extending the onshore regime oVshore. Alternatively, the following generic process could be
envisaged.

— A Transmission Design Authority (TDA) develops a coordinated and strategic plan.

— A body is charged with approving the physical/engineering activities within a defined zone.

— The enduring regime is advanced in a coordinated way through the early appointment of regional
OFTOs, which enables early and co-ordinated planning activity. This process forces windfarm
developers proactively to coordinate amongst themselves to avoid the risk that early developments
interfere with, or worse sterilise, the eVective and eYcient rollout of the latter (significantly bigger)
developments.

17. Whilst more complex than an extension of the onshore regime, the alternative proposal is likely to
deliver strategic reinforcement in a timely manner, in contrast to the piecemeal and ineYcient approach of
the currently envisaged regime.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

18. Interconnectors provide access to the European electricity markets so increasing competition in
electricity supply. The UK already benefits from interconnection to the European mainland, through the
England-France interconnector and there is also an interconnector to Ireland. An interconnector from the
UK to Netherlands is currently under construction.

19. Interconnectors are also capable of providing a range of balancing services, including response and
reserve; which aids liquidity and competition in the market. Indeed, the unpredictable nature of electricity
from renewable energy sources means that firmness and duration of balancing services from providers such
as interconnectors will be of greater importance. Of course, interconnectors impact upon the transmission
system and can cause constraints on our network and those of our European neighbours. These eVects are
generally considered in the business case for the project.

20. Renewable wind projects are likely to be developed further from the European mainland and the UK.
Consequently, the future case for interconnection between projects might become more compelling.
However, technical, commercial and regulatory challenges remain, including greater harmonisation of
regulation across the EU.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

21. Whilst there is further work necessary fully to cost the solutions, our current estimate is that onshore
transmission network investments will total £4.7 billion. This means that the end-consumer will see an
additional circa £6 annual charge on an electricity bill.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

22. Meeting the renewables target requires a contribution from embedded generation. However, we
regard embedded generation as complementary to, not a substitute for, transmission connected generation.
It is the energy security delivered by the interconnected national transmission system which provides
intermittent renewable energy with a platform for growth and to enjoy volume-driven unit cost reductions.
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23. Embedded generation technologies (including micro generation) must contribute to, rather than
detract from power system security. Large power stations must comply with strict technical connection
standards (called the Grid Code) and appropriate standards must also be developed for embedded
generation of all sizes.

24. We believe that the funding level is inadequate in the face of the significant technical challenges ahead.
We propose that our existing IFI funding should be doubled and that the scope of the IFI funding rules are
relaxed. This would enable us to explore the network impact of a wider range of emerging energy
technologies such as carbon capture and storage, energy storage and the downstream adoption of smart
technologies.

What can the UK learn from the experience of other countries’ management of their electricity networks?

25. National Grid collaborates with other TSOs within various European trade bodies and participates
in international benchmarking exercises. We collaborate on technical standards, scenarios and models in
order to further the integration of renewable wind and support energy security.
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Memorandum submitted by Navetas

About Navetas

The focus of Navetas is on bringing innovation to the energy supply industry. Its value lies in the deep
understanding of the energy supply market, especially in the field of smart metering. Navetas is committed
to reducing the cost to serve in metering and deploying a single meter infrastructure for all tariVs e.g. credit
and prepayment. By serving all consumers, including the fuel poor, with choice and easy to understand
energy management data, we expect to empower consumers to manage and reduce their energy bills and
their CO2 emissions.

Please see the responses below.

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target and longer term security of energy supply and climate change goals?

Smart Metering should be considered as an essential and necessary part of this vision. Smart Metering
can help in the management of demand and provide better measurement of energy consumption in the home,
allowing renewable targets to be focused and measured and allowing renewable generation to be targeted
to the consumption patterns of users.

With the environmental benefits of new metering technology well documented and proven with most
independent observers believing that smart meters can help to reduce energy consumption between 5 and
15% it is unlikely that without Smart Metering technology, the Government’s long term climate change goals
will be achieved.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

Domestic embedded generation is only going to be cost eVective if meters are deployed that can measure
energy exported to the grid as well as consumed (imported) energy. Such meters are known as bi-directional
meters. There are only a very small number of such meters currently installed in the UK.

The main barrier to providing such meters is the installation cost rather than the cost of the meters. Most
Smart Meters will be equipped with such a facility (or such a facility can be included at neglible cost).
Therefore the installation of Smart Metering can make a definite positive impact on the viability of domestic
embedded generation.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

In the field of Smart Metering innovation is essential and should be encouraged. This can be best achieved
by ensuring that there are not disincentives to new entrants into the market and that the big six suppliers
are not able to introduce a “de-facto” standard by working together, thus preventing new innovative
entrants into the market.

Navetas would propose a very simple mandate for smart metering and does not see the benefits from
nationally defined standards or common communications media.

What can the UK learn from the experience of other countries’ management of their electricity networks?

In the field of Smart Metering, the UK market structure is quite unique. Other countries that have
introduced smart metering such as Italy, Sweden, US and Canada do not really oVer parallels with the
positions faced by the companies operating in the UK and the energy market structures are significantly
diVerent. Great care and caution should be exercised before using experiences in these markets to influence
thinking in other markets.

March 2009

Memorandum submitted by the Nuclear Industry Association

The Nuclear Industry Association (NIA) welcomes the opportunity to submit evidence to the Select
Committee’s inquiry into electricity networks. Security of our electricity supplies is increasingly seen as one
of the most pressing issues of energy policy but the provision of secure supplies will be of no value if the
infrastructure is not in place to deliver it to the consumers.

NIA is the trade association and information and representative body for the civil nuclear industry in the
UK. It represents over 160 companies operating in all aspects of the nuclear fuel cycle, including the current
and prospective operators of the nuclear power stations, the international designers and vendors of nuclear
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power stations, and those engaged in decommissioning, waste management and nuclear liabilities
management. Members also include nuclear equipment suppliers, engineering and construction firms,
nuclear research organisations, and legal, financial and consultancy companies.

We have confined our evidence to the questions posed by the committee as set out below:

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

A flexible grid is required. It must be capable of coping with the variability in renewable (especially wind)
output but also able to cope with baseload generation. However network operation as well as the supporting
infrastructure should support the active participation of the demand side in the electricity market. This
would include—through appropriate incentives—smoothing of the electricity demand profile, mechanisms
to permit customers to respond dynamically to market prices and conditions, and active shaping of load
where appropriate. This will have the eVect of reducing peaks in demand which are costly to serve, while
increasing security of supply and ensuring eYcient use of the network and generation infrastructure.
Diversity is the key to ensuring secure energy supplies. In the electricity sector this will mean a mix that
includes nuclear, renewables and fossil fuels (with carbon sequestration if it can be made to work). The grid
also needs to be able to adequately distribute this mix of sources and whatever demand side measures are
put in place, what is clear is that the total demand will rise. For example the need to decarbonise the
transport sector is likely to lead to a large rise in the demand for low carbon electricity for both trains (the
existing fuel mix on electrified lines is mostly low carbon nuclear but it is planned to electrify the rest of the
network) and for road transport (either by directly using electric vehicles using hydrogen as an energy
carrier). In addition the system will have some larger units on it and so for both these reasons grid
reinforcement will certainly be required.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

Network regulation is an essential component of delivering the government’s energy policy, and needs to
operate within a framework that ensures that government targets for renewables and de-carbonisation are
to be met. As noted above, ensuring that the demand side of the market plays an active role is an essential
part of delivering the necessary flexibility.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills

We do not see any particular insoluble technical barriers to providing suYcient capacity as this can be
done through a combination of demand management, intelligent grid technology and grid reinforcement.
However as this is a commercial system there are some regulatory issues which need to be overcome to ensure
the technical solutions are put in place. The regulator needs to address the shortage of transmission
infrastructure compared with anticipated future needs, and the arrangements by which access is granted.
Ofgem is reviewing incentives for National Grid to make longer-term investment plans ahead of firm
commitments by connection applicants, but this process has not yet run its course.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

There is an case to be made that the existing OVshore Transmission Network Owner rules; whereby each
generator must contract for its own oVshore transmission, but with prescribed rules on the transmission
design and enforced ring-fencing of operation of the generation from its oVshore transmission assets; will
lead to expensive and ineYcient outcomes because:

(i) the rules fail to permit synergy in the design or configuration of the oVshore transmission (leading
to a series of spurs to individual wind farms rather than a network) and; simultaneously

(ii) the rules fail to permit synergy in the operation of the oVshore generation and transmission assets.

Arguably, having a regulated oVshore transmission operator is more likely to secure the necessary
investment (with a lower risk premium) while maximising eYciency in oVshore network configuration.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

The principle benefit will be the potential for reduced capacity grids in each country with less reliability
on intermittent sources in each country (as the intermittence is averaged out over a larger area, although not
eliminated). In addition backup capacity for major outages is spread over a number of countries. However
the cost of sub-sea interconnection is significant and cannot be ignored. Also there are issues with
compatibility with other markets into which we connect which could distort competition. It also introduces
a reliance on third parties and adds complexity to the system.
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What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

These present significant challenges to the distributed network operators and the grid as the assets need
to be reconfigured for the volatility of supply. This applies for increased renewable generation too but the
eVect is magnified with the increase in distributed generation. Another issue for embedded generation is that
it can be very unpredictable in how it reacts to grid stresses which makes responding more diYcult. Again
as noted above, the importance of the demand side is critical to the incorporation of distributed resources
to the market in an eVective way. Schemes are in place which permit aggregation of distributed energy
resources to help distribution and transmission operation but these schemes are not well supported by the
regulatory regimes.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

We will not comment on this section as others (notably the Energy Networks Association) are in a better
position to answer this question.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

The regulatory regime to date is widely believed not to have encouraged innovation and investment in
networks (only in reducing operating expenditure). The regulatory regime should do more incentivise long-
term investment and reduce risk. The risks associated with this investment increase the cost of capital at a
time when that cost is already high.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

We will not comment on this section as others (notably the Energy Networks Association) are in a better
position to answer this question.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

We will not comment on this section as others (notably the Energy Networks Association) are in a better
position to answer this question.

What can the UK learn from the experience of other countries’ management of their electricity networks?

The UK can learn by having an energy network policy in which the government provides strong direction,
via the regulator, to the grid in a long-term public good approach rather than focusing on short-term
commercial gain. The benefits are:

(i) the development and implementation of smarter technologies due to the longer planning and
implementation cycles these require; and

(ii) ongoing sustainable development of the grid to meet long-term demand and ensure timely
connections and reliability in a secure manner rather than cyclical peaks and troughs which drive
up the cost of delivery and limit long-term development.

This requires a government energy network policy in which the regulator is mandated to include this long-
term policy approach in assessing value for money (we recognise that progress has been made of late in this
area through the use of long-term scenarios, the intention to fund FEED and consents work for new
transmission) but there is more that needs to be done. A purely commercial approach to provision of grid
capacity is unlikely to allow for a grid infrastructure that delivers the mix of generation that we require in
a stable and secure manner because such an environment is too short-term. That is not to say that the grid
infrastructure can not be delivered by the private sector but that that the regulatory framework must ensure
a more long-term policy.

March 2009

Memorandum submitted by the OYce of Gas and Electricity Markets (Ofgem)

Introduction

Ofgem is the regulator of the gas and electricity industries in Britain. We welcome the announcement of
the Committee’s inquiry. Like the Committee, this year we have made a top priority of focussing on how
Britain’s energy networks must evolve to meet future consumer demand.

Among Ofgem’s new statutory duties greater prominence has been given to the interests of both existing
and future consumers and sustainability, which makes this forward-looking work an imperative. A thorough
investigation of the future of network regulation is but one aspect, we are also looking into the operation
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of retail markets through our Energy Markets Probe and wholesale markets, through our recently-launched
Project Discovery, to assess how well positioned they are to deliver security of supply in the light of the
pressures of the credit crunch and tougher environmental targets.

In this memorandum we have addressed all 11 of the questions posed by the Committee and we have
provided background analysis wherever possible. We welcome the insight that the Committee’s work will
bring.

1. What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

1.1 In comparatively recent times, the focus of energy networks and the associated regulatory regime has
shifted, from a primary focus on achieving eYciency, towards facilitating eYcient delivery of the low carbon
economy and continued security of supply. This is occurring at a time of heightened concern about fuel
poverty and wider social issues.

1.2 With this in mind we initiated two projects directed towards considering, at a strategic level, the future
of energy networks and network regulation; plus a third with an indirect but nonetheless important possible
impact on networks:

— Our RPI-Xw20 project, which will look at whether we need to change the way in which we regulate
networks to give companies more flexibility and the appropriate incentives to deal with future
uncertainty, and

— Our study into Long-term Electricity Network Scenarios (LENS)—The LENS project used
leading academics from the University of Strathclyde and Imperial College to look forward and
develop a range of scenarios setting out the size and shape of the energy networks we may need in
2050. We consider the LENS study to be ground-breaking and innovative. It is the first time that
long-term scenarios for Great Britain have been developed with a specific focus on electricity
networks.

— In addition, Ofgem is conducting a review of the medium term market assumptions that aVect GB
security of supply. “Project Discovery” will report to the Gas and Electricity Markets Authority
(GEMA) in summer 2009 and the findings and outcomes of this review may have an impact on our
outlook for networks. “Project Discovery” is borne out of Ofgem’s concerns to understand both
the impact of the credit crisis and also the changing environmental landscape.

1.3 A key finding from the LENS project was that the shape of the electricity networks required to deliver
on these challenges is very uncertain, especially in the longer term. This is because there is a range of
emerging technologies—in generation (microgeneration, renewables, carbon capture and storage), networks
(“Smartgrid” technology) and supply (smart metering, electric vehicles)—that could change how much
energy we use and how the networks are run. We don’t yet know which of these technologies will succeed
as their costs and eVectiveness are largely unknown. But they could individually and collectively have a
profound impact on the shape and size of the transmission and distribution networks we need.

1.4 At this time, it is not clear whether we will need much larger networks or much smaller networks in
the future. For example, in the case of the electricity networks we may need much larger networks to
accommodate more and more remote oVshore/onshore wind generation and to facilitate the greater use of
electricity by the transportation sector. Alternatively, we might need much smaller networks if we are able
to secure energy eYciency and if we are to move generation closer to where it is used.

1.5 Similar uncertainties apply to the future of the gas networks. On the one hand, it looks possible we will
see a decline in network use if we substitute gas for other low-carbon heating sources and as a consequence of
the fall in output from the North Sea gas fields. On the other hand, the existing infrastructure might be used
to pump CO2 from generators to oVshore stores following the take up of Carbon Capture and Storage
(CCS) technology or, if CCS technology proves non-viable, it might continue to be used to provide energy
to gas-fired generators.

1.6 The level of uncertainty about the future role and direction of networks is unprecedented, at least
since privatisation. Networks have long-lived assets. This means that decisions made today have long term
consequences for consumers. Given the level of uncertainty about future network design, we do not think
it is appropriate to have a “fixed vision” about the future development of the electricity networks. Instead
we think it is important to keep options open wherever possible, to encourage networks to innovate and to
ensure the policy and the regulatory frameworks are suYciently flexible to adapt to changes over time.

2. How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

2.1 In the past, the regulatory regime has shown itself capable of adapting to significant changes in
generation mix. Since 1990, some 25GW of new generation has connected and some 20GW has disconnected
from the system. However, the historical changes in the mix of generation technology—which involved the
replacement of coal and oil with gas-fired stations—did not pose significant challenges for investment, or
for the operation of the grid. This is because the new power stations were able to locate on the sites of old
stations.
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2.2 Wind is diVerent—much of it will be located where there isn’t an existing network (requiring much
greater investment and creating planning issues) or in new (oVshore) locations, requiring the use of new
technologies such as the use of high voltage direct current cable. It also raises new challenges for the
operation of the system because of the intermittent nature of wind generation. This will require significant
changes to the operating rules and to the commercial rules for grid access.

2.3 Ofgem is working hard to ensure that the regulatory framework is suYciently flexible to address this
challenge:

— Ofgem’s RPI-Xw20 Review—This is a major, two-year project to review the workings of the
current approach to regulating energy networks and to develop recommendations for future policy.
The RPI-Xw20 project will consider whether the current regulatory framework can address future
need. The project will report in 2010, but in the meantime Ofgem is not standing still. Ofgem is
currently absorbed in looking ahead. Project Discovery—a review of the medium term outlook for
GB markets—is a key component to this overall strategy.

— OVshore electricity transmission regime—Ofgem and DECC have been working closely together to
develop the regulatory framework which is required to support the oVshore electricity transmission
regime. This regime will be suYciently flexible to accommodate the forecast 33GW deployment of
oVshore wind to 2020, and to embrace oVshore renewable technologies such as tidal and wave
generation.

— Transmission Access Review (TAR)—Ofgem has been working alongside industry to change the
rules by adapting the regulatory framework to future needs. The TAR final report set out a package
of measures that are targeted at helping facilitate the 2020 targets, by reducing or removing grid-
related barriers to connecting new generation. This package of measures includes:

— The development of new incentives to encourage the transmission companies to invest ahead
of need to minimise the time that generators have to wait before they can connect to the system.

— A radical overhaul of the commercial rules for providing access to the grid, including allowing
generators to share scarce grid capacity from April 2010, and

— A series of short term measures to advance the connection of generators that are currently in
the GB queue ahead of this overhaul—this will allow 450MW of renewable generation in
Scotland (a 16% increase in current capacity) to connect in the next twelve months.

— Distribution Price Control Review 2010–15—this sets the revenues for distribution network
operators (DNOs) who run the regional networks. Under the proposals contained in DPCR5,
DNOs will be encouraged to make an immediate contribution to the climate change agenda for
example by reducing electricity lost on the distribution networks, and to trial new technology and
commercial arrangements that might be required in the future low carbon economy.

— Codes Governance Review—The Industry Codes define the interactions between market players.
The signatories to these Codes can propose changes which the GEMA has the power to approve
or reject. While these arrangements have worked well in delivering incremental reform they have
proved less eVective in delivering strategic reforms of the kind needed to meet sustainability and
security of supply challenges. That is why Ofgem is undertaking an overhaul of the governance of
industry’s market and network rules to help cut red tape and accelerate vital reforms.

3. What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as nuclear build for the future? For example issues may include the use of locational pricing or the availability
of skills

3.1 The biggest barrier to expanding network capacity is planning. To illustrate the scale of this problem,
a vital project to connect renewable generation in the north of Scotland to central Scotland entered a
planning inquiry more than two years ago. The inquiry has not yet reached a conclusion and the construction
work has not commenced. This is despite Ofgem providing funding for this project in December 2004. Thus,
a key step in ensuring that onshore and oVshore projects can be built on time is Governments’ ongoing work
to simplify and streamline institutional planning frameworks, integrating this process with the National
Planning Statements, and the establishment of the Infrastructure Planning Commission and Marine
Management Organisation.

3.2 In the absence of critical investments, the grid is unable to transfer power from the point of supply
to the location of demand. In such circumstances, National Grid will take actions in the market to increase
and decrease the amount of electricity supplied and demanded at diVerent locations on the network. These
actions give risk to costs, “constraints costs”. Due to planning delays the costs of constraints on the network
have risen from £70 million per annum to nearly £300 million per annum in the last five years.

3.3 We asked the three electricity transmission owners (TOs), National Grid Electricity Transmission
(NGET), Scottish Power Transmission Limited (SPTL) and Scottish Hydro Electric Transmission Limited
(SHETL) to consider what the transmission system would need to look like to meet the 2020 targets. To
minimise the risk of planning delays, the TOs’ proposals include the deployment of submarine high voltage
cables. These investments will require the TOs to address new technical challenges—high voltage submarine
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technology is innovative and so far untried in the United Kingdom. These solutions will also be expensive.
The transmission companies have estimated that the cost of reinforcing the network to meet the 2020 targets
might amount to £4.7 billion. To put this in context, the value of existing GB transmission assets was
£7.4 billion at the end of 2008–09. Thus, the investment needed to facilitate the delivery of the 2020 targets
will potentially represent a 64% increase in the size of the transmission network.

3.4 Our Transmission Access Review identified a number of regulatory barriers to the development and
eYcient use of existing (and new) transmission network capacity. We have been working with industry to
find ways in which these barriers can be removed. This will require a radical overhaul of the existing rules
governing grid access; the current arrangements are unacceptable and need to change. We need rules for grid
access which allow generators to signal their future needs, backed by financial commitments. This will ensure
that National Grid has accurate information on which to base its planning decisions. The rules will also need
to allow and encourage generators to share surplus grid capacity with other users. This is particularly
important given the intermittent nature of wind and other renewable generation technologies—when the
wind blows, renewable generators will typically displace conventional generation and should be able to
utilise the grid capacity that would otherwise have been utilised by these generators. This will require
National Grid to innovate and develop new commercial tools. In many ways National Grid will need to
learn lessons from other industries, such as the airlines, where companies often make commercial decisions
to oversell the capacity and limit their exposure if on a particular day there is more demand for their network
than available physical capacity.

3.5 Ofgem has been pressing for this type of change for a number of years, in the face of industry
opposition and a general failure by industry to recognise the scale of the problem or to take steps to address
it. We raised concerns about the inadequacy of the current grid access arrangements as long ago as 1999.
However, existing generators and National Grid opposed or delayed the much-needed reform to the rules,
claiming that Ofgem was inventing a solution to problems that did not exist. Under the existing industry
arrangements, Ofgem cannot propose rule changes, but has to rely on the generators or National Grid to
propose changes which we can then approve. (see para 2.3.)

3.6 Charges for use of the transmission system are locational. We do not consider locational pricing to
be a barrier to ensuring suYcient network capacity is being put in place (as is perhaps implied by the
question). On the contrary, locational pricing creates an important signal for generators and customers
(including large new loads such as IT data centres) encouraging them to connect where it is most eYcient
to do so. This signal minimises the risk of unnecessary expansion in network which is likely to be delayed
by the planning process. The locational approach to charging was recently endorsed by a House of Lords
Select Committee report.86

3.7 This question also asks for our view on other potential barriers to building network capacity, such as
skills shortages. We suggest that this question is a matter for the transmission companies who are better
placed to provide an answer.

4. What are the issues the government and regulator must address to establish a cost-eVective oVshore
transmission regime?

4.1 The Government’s plans for deployment of 33GW in oVshore wind generation by 2020 will require
around £15 billion of network investment. To meet the Government’s climate change commitments and
renewables deployment, investment must occur in a timely, eYcient and economic manner. In order not to
delay deployment, we have already advised existing wind farm developers that their eYcient transmission
construction costs can be recovered under the new regime.

4.2 The new oVshore transmission regulatory regime, jointly developed by Ofgem and DECC, is designed
to improve the economics and certainty of oVshore wind. The competitive tender process for licensing
OFTOs will drive lower-cost, more innovative connections. Network development will be based on firm
connection requirements and therefore the risk of ineYcient investment and higher costs for wind-farms and
consumers will be minimised. In addition, oVshore wind developers can undertake transmission pre-
construction works necessary for their eYcient and timely connections.

4.3 For future network development, we have addressed factors that can enhance the delivery of timely
and cost-eVective connections, including:

— Coordination amongst generators;

— Proactive coordination by the Great Britain System Operator (GBSO), and

— Coordination with supply chain to meet demand.

4.4 The oVshore transmission regime has been designed so as to provide opportunity and certainty to
consortia that may form to bid to construct oVshore transmission assets, and also to their supply chains. In
particular, we have included time in the tender process for detailed technical designs and associated
construction proposals to be completed by the final group of competing bidders, thereby allowing scope for
technical innovation, and maintaining competitive forces in the supply chain to put downwards pressure
on prices.

86 House of Lords Select Committee, 4th Report of Session 2007-08, “The Economics of Renewable Energy”.
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5. What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

5.1 The benefits of increased level of interconnection between GB and continental Europe (either through
direct links or via a “supergrid”) would be realised primarily in terms of increased security of supply. Against
a projected increase in intermittent wind generation which can lead to periods of both under and over supply,
GB would benefit from having access to greater levels of reserve generation from continental markets and
greater access to the European grid to release surplus energy.

5.2 One risk of greater interconnection with European markets is the potential for exposure to less
competitive and less transparent markets. For example, we have in the past had concerns, which continue,
about interactions with continental gas markets. However, should continental markets establish eVective
competition then these prices should benefit GB consumers.

5.3 There remains an important question as to how investment in cross border links should be funded
and how the risks and rewards of this investment should be apportioned. Under European law, the principal
approach is as a regulated transmission asset, which tends to imply that customers are exposed to risks if
costs exceed the benefits, but also share the benefits if the investments are well founded. The legislation also
provides for exemptions, which allow a merchant approach under certain conditions. This means that
developers who build interconnectors will themselves bear the risks and earn rewards. One of the main
advantages of this investor-led approach is that companies are well placed to assess the eYcient amount of
infrastructure needed and to manage construction costs and risks.

5.4 In line with this approach a number of projects have come forward to construct links on an investor-
led basis. There is a link under construction between GB and the Netherlands, as well as projects at an
advanced stage of planning for links to Ireland, France, and Belgium. In the gas sector an equivalent
approach has seen investment in the BBL link to the Netherlands, the IUK link to Belgium, and the
Langeled project to Norwegian gas fields.

5.5 However, we are mindful that current economic conditions present problems in terms of access to debt
and equity to fund investment projects. We are aware, as with all infrastructure that we regulate, that there
is a need to ensure that commercially viable projects can be financed and these are issues that we continue
to address.

6. What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

6.1 Connecting a large volume of distributed generation will involve a dramatic change in the way the
DNOs currently operate. Historically DNOs have planned and managed their distribution networks using
essentially passive87 network designs to deliver electricity from the national high voltage transmission grid
to customer premises. Accommodating high levels of Distributed Generation (DG) on passive networks
would require considerable reconfiguration and reinforcement. Similarly, initiatives to reduce and re-profile
energy demand (eg smart meters) and developments such as in electricity storage, heat pumps and electric
vehicles could also have considerable impact on the way the distribution networks are used in the future.
These developments are likely to have a corresponding impact on the transmission network, which may have
implications for the role of the DNO in managing the interface with the transmission system.

6.2 DNOs will need to consider more innovative approaches to managing the varying electricity flows on
the network and increasing the available capacity. These approaches will provide both technical and
commercial challenges and the application of techniques such as active network management (which uses
intelligent technology and control to better use the capacity of the network) and demand side management
(where the DNO might enter into commercial agreements with customers and embedded generators to
manage the level of demand and therefore electricity flows through the network).

6.3 Our regulatory response to this challenge is described in question 9 below.

7. What are the estimated costs of upgrading our electricity networks, and how will these be met?

7.1 In 2004 we implemented the Transmission Investment for Renewable Generation mechanism which
allowed for £560m of funding to support renewables projects. In addition to this funding the fourth
Transmission Price Control (which covers the period 2007–12):

— Allowed an investment of £3.8billion to connect new generators and to reinforce the onshore
electricity transmission network, and

— Provided for mechanisms that automatically allow increases in funding when the generation (and
demand) background diVers from what was assumed when the price control was set.

7.2 The most recent estimate we have on the cost of upgrading the onshore transmission networks to
provide the infrastructure to meet the 2020 renewable energy targets is contained in the 2020 Transmission
System Study which was published by the Electricity Networks Strategy Group (ENSG). It estimates that

87 Although the initial capital expenditure requirements for passive network designs can be high, benefits can include simple
control schemes and low cost operation.
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an additional investment of £4.7 billion (which has not yet been included in the existing allowance referred
to above) would be required for upgrading onshore electricity transmission networks to accommodate
anticipated renewable generation.

7.3 The planned deployment of 33GW of oVshore wind energy to 2020 will require in the order of
£15 billion investment in oVshore transmission assets, and a substantial further investment in onshore
network reinforcements.

7.4 System reinforcement costs are recovered through network charges, which are paid by generators and
suppliers in diVering ratios. Ultimately, a significant proportion of these costs will be recovered from end-
customers.

8. How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

8.1 Ofgem’s principal duty is to protect the interests of present and future consumers. In the absence of
mitigating measures, a network company which experiences financial distress may struggle to maintain and
develop its network, which might have an adverse impact on consumers through a reduction in service and/
or reduced security or quality of supply. In addition, Ofgem has a legal duty to make sure that eYcient, well
managed network companies can finance their costs.

8.2 Although companies in a number of industries are finding it diYcult to raise capital in the light of the
credit crunch and recession, at the moment this does not appear true for the network businesses. For
example, we estimate that parent companies and subsidiaries of GB network businesses have been able to
raise around £16 billion of debt since the start of December 2008.

8.3 If financial distress arises despite the company operating in an economic and eYcient manner, there
are powers available to the Gas and Electricity Markets Authority, exercisable at its discretion, to seek to
remedy the situation. These include the ability for companies to seek the re-opening of an existing price
control. For example, if the cost of funding (debt and/or equity) has increased beyond the level envisaged
at the time of the last regulatory settlement, we can address this during future price control reviews. In
extremis, there is scope to re-open price control agreements if companies can make the case for an immediate
funding adjustment.

8.4 The regulated networks have a number of obligations and duties in their licences which require them
to develop and maintain an eYcient, co-ordinated and economical system of energy supply and to ensure
the safe and secure development and operation of the network. We can ensure that the companies do not
defer investment at the expense of network health by requiring that they achieve certain outcomes over the
five year period. For example, the distribution settlement will include a range of outcomes that each
company will have to attain including the health and utilisation of various classes of assets, and the number
and duration of interruptions.

9. How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

9.1 In the last distribution price control we introduced several measures (such as the innovation funding
incentive, distributed generation incentive, and registered power zones) to encourage the DNOs to think
beyond conventional business.

9.2 In the present price control review we are seeking to expand these measures to further encourage the
DNOs to think strategically and to encourage them to anticipate and influence future change. We are
proposing to retain the innovation funding incentive. We are also proposing to establish a separate,
complementary mechanism to incentivise the deployment of new technologies. We will build in suYcient
flexibility in the price control settlement to allow and encourage DNOs to begin to implement these
innovations as it becomes clearer how the use of the networks is likely to change.

9.3 The concept of a SmartGrid88 has recently been developed across Europe and America. Ofgem has
played an active role in the EU’s SmartGrids Technology Platform which describes a SmartGrid as an
electricity network that can intelligently integrate the actions of all the users connected to it—generators,
consumers and those that do both—in order to eYciently deliver sustainable, economic and secure electricity
supplies.89 This is the type of thinking that we aim to encourage in the DNOs, using the innovation
mechanism.

10. Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

10.1 The innovation funding incentive for distribution networks is set at an average of 0.5% of DNO
annual revenues, which averages approximately £20 million per annum across all the DNOs. A similar
scheme operates for the transmission networks, also with a cap set at 0.5% of turnover, equating to
approximately £7 million per annum.

88 Vision presented by the Advisory Council of the Technology Platform for Europe’s Electricity Networks of the Future.
89 Definition from the Strategic Deployment Document for Europe’s Electricity Networks of the Future September 2008.
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10.2 To date, in aggregate, the DNOs and the transmission companies have spent less than the maximum
allowed under this scheme. This underspend has provided, until now, evidence that the level of funding is
suYcient. However, there may be historic reasons for this, such as an imbalance in the allowances provided
for individual companies compared with the cost of funding investments and/or trials. Ofgem is looking at
this issue and at whether we need to change this mechanism through DPCR5 and RPI-Xw20.

10.3 We consider that one of the key challenges in this area is encouraging the companies to move from
the R&D (laboratory) stage to adopting new ways of working given. We are trying to overcome this
challenge through a new innovation incentive mechanism. This mechanism will complement the innovation
funding initiative and will provide for a significantly larger amount of money to facilitate deployment and
trials of new technology and ideas.

11. What can the UK learn from the experience of other countries’ management of their electricity networks?

11.1 All EU member states have to accommodate the connection of a large amount of (intermittent)
renewable generation. There are regions in northern Germany and Navarro (Spain) that have successfully
dealt with wind generation which is equivalent to 30 to 40% of their electricity consumption. This experience
is relevant to our networks.

11.2 To benefit from other countries’ experiences and to coordinate a joint approach to European
regulation, Ofgem and its transmission licensees are engaged in the European Regulators’ Group for
Electricity and Gas (ERGEG), the Council of European Energy Regulators (CEER) and the European
Transmission System Operators association (ETSO). Examples of this work are benchmarking projects,
which help us to regulate networks eVectively. In addition, we regularly meet with delegations from other
countries about network related issue. Finally, as indicated earlier we are involved in the European
SmartGrid Technology Platform.

11.3 As part of our recent work on RPI-Xw20, we have commissioned CEPA to provide a study on the
use of alternative regulatory mechanisms by other regulators. This study also takes a close look at the
regulation of energy networks in other countries’ and their experiences may allow us to draw conclusions
about the future of the RPI-X regime in GB.

March 2009

Supplementary memorandum submitted by the OYce of Gas and Electricity Markets (Ofgem)

MEMO ON THE CUSC PANEL AND BLOCKING OF THE FOURTH OPTION

National Grid raised the “Fourth Model” as CAP171 at the CUSC Panel meeting of 30 March 2009. The
CUSC Panel prevented the “fourth model” from being developed further on the grounds that it had
substantively the same eVect as the auctions proposal. Following this meeting, National Grid raised the fourth
model again (as CAP172), providing further information on the way the “fourth model” diVered from the
auctions proposal. The CUSC Panel again voted to prevent the amendment from being developed and
considered. The model cannot currently be developed or sent to Ofgem to consider and assess along with
the other three models.

The table below summarises the way in which CUSC Panel members voted.

Panel Member Employed By* Voted for the Voted against the Abstained
model to be model being
considered considered

Hedd Roberts National Grid }
Garth Graham SSE }
Simon Lord First Hydro }
Tony Dicicco RWEnpower }
Bob Brown Cornwall Energy— }

Independent
Barbara Vest AEP }
Paul Jones e.on }
Paul Mott Edf }

Summary of Voting 3 4 1

Note: CUSC Panel members are required to act independently of their company interests.

June 2009
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Further supplementary memorandum submitted by the OYce of Gas and Electricity Markets (Ofgem)

THE IMPLICATIONS OF ADOPTING POSTALISED TRANSMISSION CHARGES

Introduction

On Wednesday 20 May 2009 Mr Alistair Buchanan presented oral evidence to the Energy and Climate
Change Committee. During this evidence, Mr Buchanan commented on the current transmission charging
regime and a proposal to introduce “postalised charging”. Mr Buchanan noted that a move to “postalised”
charging for electricity transmission would probably need to be reflected in a similar move in the case of gas.
Committee members asked for more information on this topic, which is set out below.

Transmission Charging—Approach and Rationale

Transmission investments and costs are largely driven by the distance over which power is transported.
This means that a user will impose more costs if they are positioned a significant distance away from existing
transmission system. It also means that they will impose more costs if they source or send their electricity
over large distances. For this reason, some elements of the charges for the transmission system are
“locational” in nature.

We consider it is important that transmission charges are cost-reflective and that this is in the interests of
current and future consumers. We view this as the best way to promote the eYcient use and development of
the transmission network and of ensuring there is a “level playing field” for all types of generation. Cost-
reflective charges provide signals which allow the economic costs of transmission to be factored into
decisions about where to locate new generation and about when to close existing generation.

This is not the same as saying that we should not have generation that is a long distance from demand
(or vice versa) because generators will be able to weigh the costs of transmission against other costs and
operating eYciencies which are likely to vary by location. Generators will need to consider a number of
factors when they decide where to site new generation facilities. Depending on their location, they will face:
diVerent land costs, diVerent labour costs, diVerent fuel costs, diVerent electricity transmission costs, etc.
Cost-reflective transmission charging allows generators to trade-oV higher transmission charges in one area
of the country against other cost considerations. This allows them to make informed decisions. Thus, even
though it is more expensive to transport the electricity over long distances, it may still be economic to locate
generation in remote locations.

The principle of cost-reflective charging was endorsed by a recent report on “The Economics of
Renewables” produced by the House of Lords Select Committee on Economic AVairs. The Select
Committee observed that, “Ofgem has successfully defended a judicial review on the basis that “it was
absolutely right that people who were at the extremities of the system should pay very high charges that reflected
the economic costs of transmitting electricity a long way from where it is produced to where it is used”. . . We
agree with this position. We consider that the current system of Transmission Use of System charges sends
broadly appropriate signals of the costs of locating generators at diVerent points on the system”.

In addition to sound economics, there are also legal requirements which imply the need for cost-reflective
tariVs. As well as national statutory requirements, there are a number of pieces of European legislation
which apply to transmission charges. The central piece of legislation is the Common Rules for the Internal
Market in Electricity. This Directive requires tariVs to be non-discriminatory and transparent. The Directive
also requires charges to be “cost reflective”.

Implications of “Postalised” Charging

The Scottish Generators and the Scottish Government have introduced a proposal to introduce
“postalised” transmission charges. This proposal would remove the “locational” element of transmission
charging so that the amount paid by generators would not depend on their location.

We consider that the introduction of “postalised” transmission charges would be likely to lead to poor
decisions, be potentially illegal and could result in other diYculties. For example:

— It would discriminate unduly against generators in the south (and demand customers in the north)
who impose much lower costs on the system.

— It might lead to a more extensive and expensive transmission system than would otherwise have
been the case. This would have an adverse environmental impact. Although sometimes ignored,
the transmission system has its own impact on the environment. The environmental impact is visual
and in terms of: the carbon used to produce steel and other materials used in transmission assets,
the potential leakage of harmful greenhouse gases used at substations, and the carbon emission
associated with transmission losses.

— It can take considerable time to obtain the necessary planning permission to build transmission
assets. The construction of unnecessary assets is likely to result in unnecessary planning and other
delays, and may therefore undermine the achievement of the Government’s renewable objectives.
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— Although Scottish generators pay more than their counterparts in England & Wales, as a result
of the current charging methodology, Scottish demand customers benefit from lower transmission
charges. A move to “postalised” charging would lead to higher charges for Scottish demand
customers and a reduction for demand customers located in southern England.

— The electricity charging methodology is mirrored in the approach that is adopted for gas
transmission charges. Gas users in Scotland benefit from lower charges than for other places in GB
because they are closer to major entry points to the gas transmission system. It would be hard to
justify postalised charging in electricity without a similar change to the arrangements for gas
transmission. This would lead to higher gas transportation charges in Scotland for all gas users,
including the Peterhead gas fired power station. A move to “postalised” transmission charging
would potentially imply higher gas prices in Scotland.

The introduction of “postalised” charging would benefit generators in Scotland, but would leave Scottish
demand customers paying more and, if extended to gas, would also work to the disadvantage of Scottish
gas customers. The precise financial impact would depend on the details of the charging arrangements,
however, our initial view is that it would increase the amount paid each year by Scottish electricity and
Scottish gas demand customers by £28 million and £21 million, respectively.

June 2009

Memorandum submitted by Dr Michael Pollitt, ESRC Electricity Policy Research Group,
Judge Business School

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

A useful starting point for a discussion of the future of GB’s electricity networks is Ofgem’s LENS report
which outlines five scenarios for the future of the UK electricity network.90 The LENS scenarios from
Ofgem describe five very diVerent electricity networks in 2050, ranging from a heavily reinforced scenario
with “bigger” transmission and distribution networks (Big T&D) than at present sized to cope with the
variability of large renewable plant, particularly wind farms to a micro-grid based scenario (micro-grids)
with lots of local generation and less strongly inter-connected local grids, based on local biomass, wind
and solar.

Another important starting point is the idea that when it comes to electricity policy we should be thinking
in terms of the eYcient delivery of energy services (heating, lighting, power etc) rather than in terms of
vertical structure of the current electricity supply industry (generation, transmission, distribution and
supply). The question is not how best to configure the electricity network, but how best to ensure reasonable
demands for energy services are met most eYciently. This encourages to think in terms of appropriate
organisational forms for such delivery and to be open to potentially radically diVerent combinations of
assets which might best deliver services (e.g. heat networks, local generation etc).

It is worthwhile starting with a number of basic principles for the future regulation of networks.91

First, there should be a presumption that regulation in the future will involve more deliberate engagement
between buyers and sellers of network services (or their representatives). Stephen Littlechild has discussed
the success of such policies in the electricity systems in North and South America (so called negotiated
settlements).92 The UK has been experimenting with this in airports with some success (where it is known as
constructive engagement). Given the uncertainty about the future, creating appropriate fora for negotiation
between the parties is crucial as a way of handling this uncertainty and managing the complexity of the task
of approving investment plans faced by the regulator.

Second, regulation should remain committed to making good use of competitive mechanisms wherever
possible and to facilitating innovative entry into the sector. In electricity generation and supply we expect
large amounts of innovation to help us to meet our ambitious climate change targets. Electricity networks
involve substantial investments by themselves, but even more importantly can influence (via their flexibility/
inflexibility) the generation/supply investments that they support. They need to be incentivised to encourage
new entrants and be open to the possibility that the current natural monopoly model of networks may not
be optimal by 2050.

90 SeeAult,G, Frame,DandHughes, N (2008),ElectricityNetwork Scenarios inGreat Britain for 2050, FinalReport forOfgem’s
LENS project, London: Ofgem.

91 Here we draw on Pollitt, M (2008a), “The Future of Electricity (and Gas) Regulation in a Low-carbon Policy World”, The
Energy Journal, Special Issue on “The Future of Electricity: Papers in Honor of David Newbery”, pp 63–94 and Grubb M,
Jamasb, T andPollitt,M (2008) (Eds),Delivering aLow-CarbonElectricity System,Cambridge:CambridgeUniversity Press,
pp 487–495.

92 For a summary see Littlechild, S (2008) “Some applied economics of electricity regulation”. The Energy Journal, 29(S2):
43–62.
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Third, the academic literature and practical experience has already established that diVerentiated pricing
has a key role to play. The arrival of smart metering throughout the distribution system will oVer significant
potential for demand response both in the short and long run at the household and commercial levels. Such
demand response requires the use of diVerentiated pricing in space and through time for all electricity
customers. Customers may, of course, choose not to be exposed to such variations directly (by choosing time
invariant contracts) but the incentives for energy service providers to match load to intermittent (or indeed
inflexible) generation should exist.

Fourth, keeping technological options (and hence all the scenarios) open has a lot of value initially. We
just don’t know at this stage what the best network configuration is for 2020 or 2050, not least because of
price, policy and technological uncertainty. DiVerent configurations have strengths and weaknesses.
However to begin with we can achieve demand reduction and increases in renewable generation without
radical changes to energy networks. This gives us space to experiment with diVerent technological options
and organisational forms. We should take this opportunity because it has a high initial option value.

Fifth, the climate change agenda needs to be consistently pursued through all aspects of regulation. It is
important to stress that rational consistency of policy is key to delivering energy services at least cost. This
requires a single price of carbon and a consistent subsidy framework delivered with commitment over the life
of investments. We are some way from achieving this diYcult policy aim. At the moment planned network
investment is being made in an environment of high uncertainty about the future financial incentives that
will be available. As with generation investments it is important that network investments face a more
consistent policy framework going forward than at present.

An additional starting point, is to point out that it is possible to imagine linear combinations of the
scenarios (this is diVerent from the multi-purpose networks scenario in LENS). Thus diVerent distribution
network areas might follow diVerent paths towards achieving our overall climate targets and this might be
a desirable outcome given their diVerent electricity generation and demand characteristics.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

An increase in large scale inflexible central generation (over the current level) would mean a need for either
more flexible demand or more storage. Flexible demand is helped by clear price signals to loads. It seems
clear that nodal pricing throughout the transmission system (like in the PJM market in the US) and
additionally nodal pricing within the distribution system (as is being partially implemented in the south west
(WPD)) would seem to be important to provide finely diVerentiated incentives which could help manage
demand and incentivise least system cost location of distributed and micro-generation.

Consideration might also need to be given to storage technology which might complement extra wind on
the system. It would be possible to invest in a significant amount more pumped storage hydro. Careful
evaluation of the value of such water (which may not be privately economic if it reduces the price diVerentials
across time and hence the arbitrage opportunity) would need to be made. David MacKay93 notes that
several good sites are already identified for this capacity. Similarly there are possibilities for dumping excess
wind power into heat (via electrical elements in hot water tanks) which are being investigated in Scotland
(and happens in Denmark) but would require appropriate connections and incentives. However this might
be a cheap alternative to building new storage capacity.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

Ofgem are making substantial progress with this. The move to have auctions for transmission capacity is
a positive one, which should ensure least cost new build of plant. Littlechild notes the success of auctions
for new transmission wires in Argentina94 and Pollitt noted the cost-reducing value of contestability in
transmission wire building in Chile.95 This process should cause significant new entry into the transmission
market in the UK. Care must be taken on where transmission links are connected into the existing grid as
this generation will be intermittent and large scale. It is also important that auctions are monitored to ensure
competitiveness and that bidders deliver on their winning bids. Clearly lessons from the private finance
initiative need to be learnt to avoid only one eVective bidder at the final stage. However given the standard
nature of investment in each case, the prospects for this form of competitive process would seem to be good.

93 MacKay, D (2008), Sustainable Energy—Without the Hot Air, Cambridge: UIT.
94 See Littlechild (2008) op cit.
95 See Pollitt, M (2004) “Electricity reform in Chile: lessons for developing countries”. Journal of Network Industries, 5(3–4):

221–262.
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What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

These need to be carefully evaluated. The tentative evidence would seem to be that greater interconnection
between power control areas does increase the risk of large—multi-national—blackouts.96 There is also a
problem of paying for international transmission links where the costs are socialized within average tariVs.
This can either lead to incentives to oversize the grid (because the costs are shared among average
transmission charges) or to undersize because merchant transmission cannot be justified. There is also an
interaction between the gas and electricity markets which suggests that it might be more eYcient to trade
the gas rather than the electricity internationally. Therefore it may be more cost-eVective at the European
level to work on improving the gas market in Europe and eYciently arbitrage this, rather than trade the
electricity.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

This requires distribution networks to become active rather than passive networks. Serious consideration
needs to be given to network regulation which encourages local generation. Ofgem have begun thinking
about this in the context of how electricity regulation can learn from telecoms.97 The argument here is that
we need to encourage more contestability in local wires, with the threat of purchase by local generators of
sections of the existing networks or the creation of private (duplicate) wires and the leasing of wires on fair
terms. New forms of ownership of local distribution assets, as say part of Local Authority Energy Service
Companies or Customer Cooperatives might also be necessary to cope with lock-in of customers to local
supply and to encourage local political support.

It is possible that the creation of a more active distribution network requires a significant reorganisation
of the electricity sector. In particular consideration should be given to ownership unbundling distribution
wire businesses from the rest of the electricity system (similar to the position of National Grid in
transmission) in order to avoid incentives to discriminate in favour of own generation or supply in an active
distribution system. This has occurred in New Zealand already.98 It might also involve the creation of new
kinds of licences for local electricity companies (e.g. for a local authority led ESCO in each municipal area)
who would have specific responsibilities to deliver locally generated power and heat and in return receive
regulatory or fiscal support/exemptions.99

An important part of the mix is customer engagement. It will be increasingly important that individual
customers respond to financial incentive to economise on carbon and energy. It is also important that they
embrace new technology such as smart meters and the intensive use of data that they will eventually
facilitate. Thus individual consumers will need to welcome own and local generation and to voluntarily
submit to demand response measures either directly or via energy service companies. This will be key to the
successful uptake of much more local generation. An important part of the policy to get right will be that
towards the fuel poor. Customer engagement oVers the prospect of initially targeting the fuel poor for energy
eYciency measures and subsidy support. This has high potential as popular policy if implemented
sensitively.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

Network costs cannot be separated from power costs and must be looked at in the round. It is very
important to only upgrade networks when this is necessary. If we can reduce electricity demand it may be
possible to slow the rate of replacement of electricity network assets and this may be a significant saving.
Regulated companies need to be given strong incentives to prolong the life of assets where there is no
technical reason to replace them.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

In my view the existing system is capable of adjusting to the credit crunch. Revenue will adjust marginally
in line with falls in demand which is appropriate. The calculation of the regulatory weighted average cost
of capital—WACC—will also adjust at the time the prices are reset. Regulated network companies remain
relatively attractive investments to the credit market. The credit crunch will oVer strong incentives to
regulators and government more generally to clarify the investment regime and reassure investors that the
government is committed to a stable investment environment.

96 Yu, W and Pollitt, M (2009) “Does liberalisation cause more electricity blackouts? Evidence from a global study of newspaper
reports”. Electricity Policy Research Group Working Papers, No EPRG0902. Cambridge: University of Cambridge.

97 See Pollitt, M (2009, forthcoming), Does Electricity (and Heat) Network Regulation have anything to learn from Fixed Line
Telecoms Regulation?, Mimeo. Referred to in Ofgem (2009), Regulating energy networks for the future: RPI-Xw20 Principles,
Process and Issues, Ref 13/09, London: Ofgem.

98 See Nillesen, P and Pollitt, M G (2008) “Ownership unbundling in electricity distribution: empirical evidence from New
Zealand”. Electricity Policy Research Group Working Papers, No EPRG0820. Cambridge: University of Cambridge.

99 For a review of existing local authority ESCOs in the UK see Kelly, S (2008), Economic competitiveness of combined heat and
power district heating networks in the UK, M.Phil.Engineering for Sustainable Development, Thesis, University of
Cambridge.
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How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

The Innovation Funding Incentive (IFI) run by Ofgem which encourages companies to spend up to 0.5%
of their revenue on R&D is important. This is a good scheme because it creates extra revenue for R&D
expenditure and it involves an element of co-funding and competition. It is important that incentives exist
to undertake larger scale trails, as the town/city level. In my view the IFI should be evaluated with a view
to expanding it (say to 2% of revenue) with the money being put into a pot which not only network
companies but other players (e.g. generators, suppliers and local councils) could bid to conduct large town
level demonstration scheme (e.g. to promote a local smart grid/energy service company).

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

Almost certainly there is not enough R&D being done given the scale of the future investments expected.
The IFI scheme for electricity transmission and distribution currently only raises around £20 million per
year. This would not be suYcient to support a set of large scale demonstration projects suggested above.

What can the UK learn from the experience of other countries’ management of their electricity networks?

In England and Wales National Grid have an on-shore monopoly of new build of transmission assets and
are integrated with system operation. It is not clear that this is desirable especially in a world where grid
investments should compete directly with generation and where local and remote generation should also
compete (and hence distribution and transmission system investments are substitutes). We should therefore
consider the creation of a separate GB wide system operator operated on a not-for-profit basis (similar to
the situation in US jurisdictions, Chile and Argentina etc). It would also be desirable if large new on-shore
investments were made under competitive tender and decided on via a process of negotiated settlements.
Serious consideration should be given to the lessons from overseas experiences of separate independent
transmission operator(s) (ITO) and independent system operators (ISO). These systems can operate as well
as the England and Wales system of a single independent transmission system operator (ITSO).100

The UK has a largely monochrome approach to the delivery of energy services via electricity and gas
networks. Other countries have traditionally had a more diverse approach with a combination of heat
networks as well as gas and electricity (e.g. Denmark, Germany etc). This has involved a significant role for
district heating and increasingly own generation (e.g. Germany’s support for residential solar power). In
other countries also make much more use of smaller more local energy utilities and customer cooperatives
which might be capable of fulfilling an important role in showcasing innovative approaches to energy service
management (e.g. rural electric cooperatives in the US and local electricity distribution companies in
Norway and Sweden). We in the UK need to consider whether a more localized approach is part of the
solution in the future. This plays to the need to engage individuals and local communities in tackling climate
change and to encourage the use of local resources as opposed to relying on big national level projects. Such
a local approach—reflecting the ESCO and Micro-grids scenarios in the LENS report—would require
significant regulatory support and government subsidy particularly at the beginning to trial new business
models in the UK energy sector. Thus while the UK electricity market liberalisation has been very successful,
it is also the case that Scandinavian countries have followed a very diVerent path at the local level and seem
to have also had successful energy market liberalisations. A closer look at what lessons can be learned from
these countries would seem to be appropriate.

March 2009

Memorandum submitted by Prospect

Introduction

1. Prospect is a trade union representing 102,000 scientific, technical, and managerial and specialist staV
in the Civil Service and related bodies and major companies. In the energy sector, we represent scientists,
engineers and other professional specialist staV in the nuclear and radioactive waste management industries,
the wider electricity supply industry and, increasingly, also in the gas industry. Our members are engaged in
operational and technical management, research and development and the establishment and monitoring
of safety standards, environmentally and in the workplace. We are fortunate in being able to draw on this
broad range of knowledge and expertise to inform our views.

2. Prospect welcomes the opportunity to contribute to this consultation, and does so primarily from a
pragmatic engineering perspective.

100 Pollitt, M (2008b) “The arguments for and against ownership unbundling of energy transmission networks”. Energy Policy,
36(2): 704–713.
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What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU
2020 renewables target, and longer-term security of energy supply and climate change goals?

3. Prospect supports a balanced energy policy and we believe that the twin priorities of climate change
and security of supply are inextricably interlinked. Prospect therefore welcomes the Government’s support
for renewable energy sources which, alongside nuclear and clean coal, will have a key role to play in 2020 and
beyond. Investment, facilitation and action are urgently required to deliver this vision. A secure medium-
term energy policy, both in the UK and the EU, from 2010 to 2020 will be essential to facilitate private
investment in both generation and networks to deliver a quantum-leap change from the historic centralised
system to a more response set of active networks. The current global recession threatens delivery of any
energy vision because with long lead times on projects of this dimension, the current cost of capital seriously
inhibits the willingness of investors to commit resources.

4. The report published earlier in the month by the Electricity Networks Strategy Group101 (ENSG)
clearly demonstrates both the scale and urgency of the challenge. The ENSG’s 2020 assessment is based on
a “gone green” scenario encompassing a range of generation sources connected to transmission as follows:
34.1% share for gas; 19.8% for coal; 6.9% for nuclear; 29.1% for wind; 3.3% for other renewables; and 5.5%
for other sources. On best case assumptions, ENSG estimate that this will cost £4.7 billion in network
reinforcements in order to accommodate a further 45 GW of generation, of which 34 GW could be a
combination of onshore and oVshore wind. In Prospect’s view this scenario represents the absolute limit of
what may be achieved in the relatively short timescale now remaining until 2020, particularly as it does not
take account of the need for planning consent.

5. The considerable eVorts to “go green” will be rendered useless if the construction and commissioning
of new, thermally-based generating stations fails to keep pace with the proliferation of renewables-based
technologies. Large, centralised stations utilising gas, clean coal and nuclear are absolutely essential to
delivery of network stability and security, complementing the diverse nature of renewables. Stakeholders
must not make the fundamental mistake of simply equating the capacity of a generating set in a large,
conventional power station to so many wind turbines; the physics of each scenario are very diVerent to one
another. Renewable energy generating technologies have made massive progress in recent years in terms of
system voltage and frequency control but are, as yet, to demonstrate anything close to the transient stability
of large synchronous machines. Failure to appreciate this could have profound consequences for the stability
of the transmission networks and the national economy.

6. We do note that by 2050 Britain’s electricity networks could look very diVerent, however the current
challenge is also exacerbated by the fact that the existing policy mix discourages long-term investment other
than in wind farms and is insensitive to long-term security of supply issues. If the UK is to encourage
research into clean coal and new nuclear build than some certainty is required otherwise the export benefits
of this new technology will be lost.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

7. Regulation must focus more on medium to long-term security of supply and environmental issues and
rather less on short-term economics. The fact that no statutory authority has the ultimate responsibility to
ensure security of supply often comes as surprise to those who take a more casual interest in energy policy.
Provided the market and regulatory process ensures the right signals are available to investors to bring on
new generation then we may continue to cope without this responsibility being allocated but it is diYcult to
rest easy in an increasingly volatile market for energy. Furthermore the regulatory framework should be
flexible enough to encourage investment in network improvements and new generation stations that can
clearly demonstrate that they will provide system stability to complement and facilitate the connection of
more large-scale renewable generation sites to the transmission networks. It will therefore need to be both
more adaptable and more closely aligned on a practical basis with transmission and distribution companies
to enhance awareness of new connections of all types onto the system. Overall then, there is a need for
engineering based regulatory oversight with clear direction, incorporating robust investment signals and
imbuing confidence for those investments to be made. In terms of networks, the next twelve months is vital
to secure the right investment signals in new technology, network reinforcement and skills: there will not be
another opportunity to change the ground rules for DNOs until 2015.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills

8. Investment in the necessary workforce skills is vitally important. Recognising, as DEFRA’s report on
“Skills for a low carbon and resource eYcient economy” does, that at present much of this demand is latent
and not clearly articulated, there is also a need for a concerted cross-departmental programme of action co-
ordinated by the Commission on Employment and Skills.

101 “Our Electricity Transmission Networks: A Vision for 2020”—Report by the Electricity Networks Strategy Group.
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9. It is certainly true that engineering skills will be at a premium. The evidence from our relationships
with the companies in the industry is of a tightening of the labour market for engineering, technical and craft
skills. This is despite the economic downturn of the last 12 months as many of the skills required are specific
to the sector and the training required is lengthy. Whilst reduced economic activity will have an impact on
aggregate demand, the process of network renewal is a longer-term process beyond the immediate challenges
of the economic cycle. Moreover, the DNOs, as with the rest of the ESI, are the potential source of high
quality jobs critical to stimulating the economy and fulfilling Government policy. Given the increasing
complexity of networks with a shift from passive networks to active networks as distributed generation
expands and the need to apply complex engineering judgements to ensure the eYcient repair, maintenance
and replacement of equipment, we believe that there is need to increase the level of engineering expertise
available to the sector at a reasonable cost to customers.

10. Prospect is particularly concerned that the current Distribution Price Control Review (DPCR)
ensures adequate resource allocation to meet the costs of bridging the skills gap which has opened up in the
Electricity Supply Industry (ESI) generally and notably within the DNOs. The drastic measures by DNOs
to drive down OPEX as a result of past Distribution Price Control Reviews have cleared an alarming amount
of skilled resources out of the ESI; so much so that current eVorts to backfill these resources only serves to
underline the skills gap and the predicament of the industry in the UK and can do little to remedy the
situation in the necessary timeframe. It takes at least the whole five years of a DPCR period to take a good
engineering recruit from the universities or related industries and produce an eVective engineer. It takes at
least another DPCR period to make an eVective engineer into the kind of skilled professional the UK
requires to deliver the investment projects that are needed to realise the vision for 2020. DNOs appear to be
fighting with one hand tied behind their back in their attempts to recruit and retain the talent that they need
and the nation needs to fulfil their mission. Whilst project management skills are clearly essential, the
tendency to laud and reward these skills over specialist engineering skills has led to much engineering talent
shunning technical specialisation, regarding it instead as a ticket to a dead-end in career terms. If this
approach does not change quickly, there will be real restrictions upon the ability of companies to deliver the
networks required to meet energy policy objectives. In the medium to long term, investment in skills reduces
the cost to customers of operating an eYcient, responsive, low-carbon electricity distribution network.

11. Neither should the scale of the technical challenge be under-estimated. The ENSG report points to
the need for appropriate diversity of supply sources across the GB system, for example taking account of
the fact that wind generation output averages around one third of installed capacity. It also recognises that
traditional methods of enhancing system capacity, for instance involving new overhead line routes, are
diYcult to achieve due to planning constraints and environmental concerns. Therefore to avoid long delays,
consideration will need to be given to the deployment of new or previously unused technologies. Whilst
Prospect is aware that the industry is keen to embrace change but there is an unavoidable inertia about the
delivery of that change. New technologies need to be researched, developed and deployed but, in the
meantime, mature technologies will have to be at least under consideration on a level playing field in order to
keep the lights on while the technical challenges facing these new technologies are identified and overcome.

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

12. Since directly extractive renewable generation (wind, wave, tidal) has to be sited where the renewable
energy source exists, it is inevitable that this will very rarely be near load centres. Currently transmission
pricing is geographically based, which is a legitimate mechanism for encouraging construction of fossil fuel
fired or nuclear generation near the load centres, but acts as an additional disincentive to remote renewable
generation. We would suggest that transmission charging rules be amended so that specific types of
renewable generation automatically qualify for the lowest band of transmission charges regardless of
location. This should not apply to renewable energy technologies that involve burning a fuel, eg biomass,
since in choosing a location for this it is right that all economic factors including the relative costs of
transporting fuel and electricity should be considered.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

13. In many ways the vision of a super grid is an attractive one. If achieved and operated eYciently by
an overall controlling body, there will be a requirement for less installed capacity on the system. It would
also enable cheaper electricity costs to the consumer. However, there are significant problems in application.
The first and major challenge is to rebuild and extend “whole industry” thinking from a fragmented and
often deficient resource base. There are real risks that network integration challenges will not be met because
they have been seriously underestimated. For example, connection of the London Array is akin to
connecting a distribution system operating in reverse the size of half of the Scottish Hydro network. This
cannot simply happen overnight and requires a whole set of engineering skill sets in designing, specifying,
planning, building, testing and operating the network. All of these skill sets are currently in short supply. A
realistic view of capabilities is required.
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14. The risks are that instability in one region could cause the collapse of large parts of the system. If any
one country which was a net provider of electricity noticed that demand frequency was falling, they would
disconnect the supply to adjacent countries possibly leading to system collapse and major blackouts. For
example, the blackout that occurred in Europe in 2001 was evidence that an under-developed AC system
with lots of interdependencies has similar eVects to a load of toxic debt in the banking system: sooner or
later the eVects of the borrowing have an impact on the strength of other parts of the system. There needs to
be a tight focus on maintaining an appropriate balance between interdependence and appropriate network
security. Otherwise, the customer will not appreciate a greener but inherently less dependable energy supply.

15. There are also risks from any assumption that there is a new approach that can solve all the challenges.
For example, although the ENSG report correctly points to the potential of High Voltage Direct Current
(HVDC), it is less advanced inherently than many of the flexible AC solutions being developed to maximise
the eYciency of the AC network and cannot be used to the exclusion of other options. An entirely HVDC
system would struggle with re-energisation following a blackout; maintaining stable thermal generation and
wind farms functioning against a large-scale control system of the network; and managing access and
protection of that large network (as HVDC networks cannot detect faults eYciently).

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

16. We have previously commented102 that we were not persuaded that distributed generation (DG)
would lead to improvements in network flexibility, not least because of the significant additional investment
needed in distribution networks to make this happen. We said that although existing networks are capable
of taking new power flows, there are key physical diVerences between networks below 132kV that are
designed as passive systems and those at higher voltage levels that can be actively controlled. There are
protection related challenges to address in order to manage the interaction of DG with the high voltage
network. If increasing amounts of DG are added, local systems will increasingly need to be redesigned
around it. These features will be expensive to install, lead to more complexity and add to the challenges of
network management. Most importantly, they will also require diVerent skill sets eYciently to deliver.

17. In summary, the high network fault levels that are used to provide network stability often militate
against accommodating DG at an economically viable point of connection. In fact, the strenuous eVorts
demonstrated by DNOs to use all practical solutions to connect DG have, in many cases, reduced network
flexibility as the increase in fault level caused by the additional generation may cause the safe working ratings
of older plant to be exceeded. The network then has to be temporarily “weakened” in order to let routine
network operations take place. In terms of network voltage control, there are still significant hurdles to be
overcome. Recent developments in active distribution voltage control have raised issues surrounding safety
in terms of network access by third parties with no DNO-recognised safety authorisations in order to
implement these controls and also regulatory issues concerning the operation of the active control itself.
Proposals for active control simply allow the first generator to install it to implement their own control
requirements, rather than the traditional automatic control used by the DNO. This means that any
subsequent generator wishing to connect to the same part of the network using active control will not be
able to do so, as the chances of their control requirements being technically compatible with any pre-existing
active control are practically nil. Basically, the first generator to “bag” the active control of a high-voltage
network eVectively obstructs access for similar schemes to that bit of network. There can only be one hand
on the “steering wheel” at a time and it makes sense for it to belong to the DNO.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

18. It is clear that the scale of investment envisaged in the ENSG report poses major financial challenges,
especially in the current economic circumstances. Companies are currently prioritising the investment
required to meet their licence obligations and the regulatory cycle itself militates against a longer-term
approach to investment returns that will be vital to deliver this vision. Any discretionary spend which may
augment networks and therefore require the requisite skills to be deployed, is going to be under sharp
consideration as the cost of capital increases. Even ESI companies, that would in the past have been gilt-
edged investment propositions, are encountering appreciating capital costs as investors and lenders become
more risk-averse. Prospect’s view is that this will not be realised by relying on markets alone and that
government will need to take a more proactive approach to ensure policy and financial stability.

19. Investment in all forms of energy generation is long-term in nature, and requires a greater degree of
certainty than currently exists over future energy policy and the long-term price for carbon. Whilst
welcoming the provisions of the Climate Change Act and work in progress to strengthen the European
Union Emissions Trading Scheme, Prospect is concerned that the time horizons of these measures may be
too short to encourage the necessary investment. Prospect would therefore support the introduction of an
Energy Agency, operating at arm’s length from government but accountable to Parliament, that would
balance the public interest with market solutions.

102 Distributed Energy—Submission to the Department for Business, Enterprise and Regulatory Reform (January 2007).
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How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

20. The energy industry needs significant investment to achieve many of the Government’s targets
(renewables, energy eYciency, nuclear etc). We have already stated our belief that investment in the energy
industry would be timely considering the current economic condition. However, the current climate for
raising finance for investment is very tough. Available capital is limited and the price of capital is higher
(particularly for utilities) meaning returns have to be attractive enough to attract the capital that is available.
Current regulated returns in the UK are not high enough to cover cost of raising capital or high enough to
attract limited capital available for investment. Regulatory authorities in other countries are responding to
these conditions and the UK has to react to keep pace.

21. Whilst interest rates have dropped significantly over the past six months, we are concerned that the
lower base-rate cost of borrowing could distort decisions over the appropriate rate of return. As base rates
have fallen, lenders and investors have become substantially more risk-averse, augmenting the cost of capital
in sectors that are seen as being risky. Looking slightly longer ahead, the Bank of England’s adoption of
quantitative easing at least has the potential for a rapid and unwelcome turn in inflation indices and,
inevitably, interest rates. The UK has moved in short order from a period of relative economic stability to
one that is likely to be characterised by government and regulators trying to play catch-up with a rapidly
changing set of economic indicators that will only deter risk-averse investors. All stakeholders have to be
prepared and empowered to respond in kind to these fast changing circumstances, which could “oscillate”
through many cycles in a typical price review period if suYcient “damping” measures are not introduced.
Prospect members will not be well disposed to meagre cost-of-living wage settlements when the rate of
change of the indices such agreements are based upon is likely to short-change them in a matter of a few
months.

22. In addition, ownership of the DNOs has become increasingly international in recent years, with
Scottish and Southern Energy remaining the sole UK-based owner. Owners will therefore compare the
reward and risk balance for transmission and DNOs within a global context. There has to be the risk that
cross- border energy companies will attend to the needs of their “home” market as the priority. Moreover
what may be rational corporate decisions, for example the deferral of expensive projects that have an
uncertain return due to the state of energy policy at any one time, may be diametrically opposed to public
interest that manifests itself as a national power gap without this investment. Whilst targeted incentives do
have a benefit in improving performance, we believe that the number and range of financial incentives need
to be considered against the increased uncertainty that incentive schemes can generate. If the scope for
financial penalty is too large, even if balanced by reward for improved performance, it will create a significant
amount of regulatory risk that will push up the cost of capital.

23. Therefore it is important that Ofgem recognises the financial constraints on investment in the UK
and the danger of creating extra risk by an over-complex set of incentives. Given the international nature
of ownership and current events in the global economy, it would be helpful to consider the electricity network
investment policy of energy regulators in France, Germany, Spain and the USA.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

24. There is a clear tension between the wish to encourage the development of distributed generation and
the requirement on Ofgem to ensure eYcient pricing. As Distributed Generation develops, some schemes,
indeed some technologies, are likely to become redundant creating stranded assets. Therefore a shallow
pricing policy will need to ensure that DNOs can recover the cost of connecting schemes that the DNO
would not chose to connect due to the additional commercial risk placed on the DNO or Ofgem would need
to give DNOs greater discretion to refuse connection. Given our reluctance to require DNOs or any other
party to pick winners, we would prefer a more permissive approach to connections that recognises the
benefits to all network users of any specific DG scheme.

25. At the same time as encouraging innovation in technologies designed to facilitate DG interconnection
or the smart operation of networks, the operators of these networks could be encouraged to develop
partnerships with designers of demand-side controls to ameliorate some of the voltage control issues. This
is much the same as looking at implementing energy eYciency measures in homes, oYces and schools before
investing capital in renewable energy sources to generate energy only to waste it through ineYciency.
Demand-side control technology has a significant part to play.

26. Given the split between distribution and generation activities and the need for DNOs to allow lower
voltage generators to connect directly to their networks, it is important to modify the conservative approach
to investment that anticipates demand for increases in network capacity. With a need for a significant
increase in the amount of renewable generation attached to networks, it will be critical to assure DNOs that
they are not going to be penalised for producing stranded assets when generators’ plans change and demand
for capacity in a particular location decreases. This will continue to throw up tensions between the
desirability of stimulating Distributed Generation connections and a requirement on Ofgem to ensure
eYcient pricing. Therefore, as we have said before, we favour a shallow pricing policy that will (a) ensure
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DNOs can recover the costs of connecting schemes that they would otherwise not choose to connect due to
the additional commercial risk placed on them and (b) not unreasonably penalise DNOs when generation
demand changes after plans to strengthen the distribution network have been implemented.

27. In terms of licence conditions, we would propose that DNOs should not be subjected to quality or
other technical requirements that unreasonably restrict their ability to connect DG. To achieve this DNO
licences will need to make provision for recovery of the additional capital and additional operational costs
incurred through the connection of DG. If the consumer is to obtain the full benefit of additional DG, then
there is an additional cost for more sophisticated and active management of the distribution networks. In
addition, some further relaxation of licence exempt supply could be considered to remove a potential barrier
to successful launch of DG especially in the DCHP schemes. Prospect would also like to see consideration
given to the scope for creating “lite” DNO and supply licences for DG schemes that are intermittent
suppliers to ensure the right degree of customer protection and provide a clear framework for DG
interaction in the market framework. Where consumers are removed from the competive market by DG
schemes, then an approach to cap charges and limit the life of local supply monopolies is required. It may
be, for example, that DTI with OFGEM could produce a standard approach that would reduce costs.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

28. There is evidence of lack of support, both generically and in relation to specific technologies. Many
new technologies are developed within the university sector, which is increasingly beset by a lack of scientific
and engineering resource and expertise to progress them to development on a commercial scale. The
Government’s own research facilities face similar pressures, including lack of long- term support for
demonstration and commercial development. Unfortunately the UK is still bearing the legacy cost of ESI
privatisation which resulted in lack of funding for R&D by utility companies and enforced a contract-driven
culture in companies such as EA Technology.

What can the UK learn from the experience of other countries’ management of their electricity networks?

29. The experience of both Denmark and the Netherlands suggests that a fundamental shift in the origin
of electricity requires the examination of the generation, transmission, and heat supply as a whole rather
than some fine-tuning of the rules for distribution and connection of renewable electricity. The arrangements
for connections are diYcult to consider in isolation unless there is certainty about the development of both
generation and distribution in the UK.

30. For example, the emphasis on supply competition in the UK is potentially a barrier to the
development of DG if there is a need to link supply and distribution to make DG schemes economically
viable. This problem simply does not exist in other EU member states with a diVerent approach to security
of energy supply and the commercial separation distribution of generation, transmission and distribution
activities. Even where suppliers own generation plant, UK regulation requires a substantial degree of
business separation that makes eVective comparison with more integrated energy networks very diYcult. We
suggest that the experience of other EU member states is considered as part of work on the Energy Review to
identify a long-term energy strategy that responds best to the specific circumstances of the UK.

March 2009

Memorandum submitted by the Renewable Energy Association (REA)

1. The REA is the largest renewable industry body in the UK, with almost 570 corporate members. These
companies are active across the range of renewable electricity generating technologies and the association
also covers renewable heat and transport fuel interests. The REA’s grid expert is involved in several industry/
government/regulator working groups, including the review of security of supply standards, the
transmission access review, the transmission arrangements for distributed generation,103 the distribution
charging methodology forum and the renewables advisory group grid group.

2. In this response we would like to make the following general points:

— There needs to be a swift move towards an enduring “connect and manage” approach to
connecting power generation to the networks, if we are to stand any chance of meeting our
renewables targets.

— We welcome the recent moves to divorce strategic development of the transmission network (and
providing the finance for this development) from the financial commitment of specific
generation projects.

— The enduring arrangements for charging for use of the networks must continue to be based on the
logical premise of net movements across boundaries between diVerent networks (not gross
charges).

103 Which has now finished.
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3. Over the past few years, thousands of megawatts of renewable capacity which had been seeking
connection to the network, had not been able to get access. The grid operator had been following an “invest
and connect” approach—and would only connect a new project if there was suYcient capacity to
accommodate the maximum output of the prospective generator without there being a restriction on the
output of existing generation. The eVect of this has been to delay the connection of zero or low carbon
generation and the loss of the carbon savings this new plant would have delivered.

4. These frustrated projects had been held in a waiting list and, depending on their position in this list,
could have expected to wait over 10 years for connection.

5. The Renewable Energy Association has been advocating an alternative approach—termed “connect
and manage”. This involves connecting all capacity that wishes to connect, and where necessary
constraining the total generation delivered to the network to the level which it can accommodate on a day
to day basis. This means the connection of renewable generation does not have to wait until enough
infrastructure has been built to allow the unconstrained operation of all connected plant.

6. The Transmission Access Review (TAR), which started in the summer of 2007, has been addressing
this problem. One of the conclusions of the TAR report104 was that any project should be able to obtain a
firm connection date within a time frame reasonably consistent with the development time of the project.
Implementation of this TAR conclusion will primarily be via changes to the Connection and Use of System
Code (the CUSC)—the rules by which all parties connected to the grid must adhere.

7. Three broad groups of CUSC amendments were proposed in the spring of 2008:

— “connect and manage”;

— the auctioning of transmission access capacity; and

— some short-term measures that basically help to make better utilisation of the existing network.

8. The process of working up the detail of and evaluating these approaches has been taking place in
various industry working groups and the proposals are now with Ofgem for consideration and to decide
which combination of them are implemented. In our view it is important that some form of connect and
manage proposal is chosen so that renewable generation is not prevented from connecting purely to allow
higher carbon generation to continue operating without constraint.

The Separation of Strategic Transmission Investment from Specific Generation Project
Commitments

9. Until now transmission investment has been reactive ie the transmission companies do not begin to
undertake reinforcement work until individual generating companies have guaranteed the cost of those
connections. This has caused problems as generating companies are not generally able to provide those
guarantees until they are reasonably confident that their projects will proceed, for example after they have
got planning consent. The time taken from the granting of planning consent to construction is often much
shorter than the time it would take to consent and build the associated transmission reinforcement, thus
delaying the delivery of new “clean” electricity. The system is also made harder by many transmission
reinforcements being driven by a large number of relatively small projects rather than a small number of
larger ones.

10. Fortunately the general geographical location of a significant portion of the new renewable
generation is known, even if it is not yet known which combination of the individual projects will succeed.
This enables strategic transmission investments to be planned in advance, potentially alleviating some of the
delay to delivering the necessary transmission. Ofgem is working up arrangements to finance transmission
owner expenditure on such investment and methods of giving the transmission owners incentive to “get it
right”.

11. The Renewable Energy Association supports these moves and points out that if and enduring connect
and manage regime is adopted, and transmission companies pay (in part) for the consequences of not having
the right transmission infrastructure in place, this automatically provides an incentive for transmission
companies to anticipate the necessary transmission investments accurately.

Distribution-connected Generation—Threats and Opportunities

12. One of the greatest uncertainties for our networks between now and 2050 is how much of the new
generation will connect at distribution network voltages, rather than to the main transmission system.
Because of this the planning and regulation of distribution networks must be able to respond to a wide range
of generation penetration levels.

104 Published 27 June 2008. http://www.berr.gov.uk/files/file46774.pdf
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13. Distribution is 132kv and below in England and Wales, but in Scotland the 132kv network is classed
as part of the transmission system. With the exception of all but the largest projects, most renewable
generators are “embedded” within the distribution network, rather than connected to the transmission
network. In simple terms, these generators are nearer the point of end use of electricity (both in terms of
distance and voltage level). Consequently they have historically avoided various charges associated with
transmitting power over the transmission system—and enjoyed what are known as “embedded benefits”.

14. The justification for these embedded benefits is simple. Irrespective of any commercial arrangements
to sell the power from an embedded generator, power does not physically flow on to the transmission system
but is absorbed by the local demand. It is therefore not imposing any flow-related costs on the transmission
system. We have concerns that these “embedded benefits” are under threat, for reasons explained below.

15. Ofgem and NGC have been concerned for some time about the ability of generation connected to
distribution systems to avoid transmission charges. This issue was discussed at length by a special working
group set up to look at the issue (and some less important matters relating to distribution connected
generation). It was known as the Transmission Access for Distributed Generation (TADG). The TADG held
its first meeting in July 2006.

16. National Grid proposed a move to gross charging (ie charging embedded generators and the
associated demand the full transmission network use of system charges—thus doing away with the main
component of embedded benefits). National Grid’s belief was that even if it connects to the distribution
network, a generator will have an impact on the transmission network; therefore it should pay transmission
use of system charges. We think this is illogical, and it is the net flow onto or oV the transmission system that
determines National Grid’s costs and therefore what it needs to recover by way of charges. Charging on this
net basis is cost reflective and in general retains the status quo. Charging for gross generation and gross
demand would be like the transmission system operator trying to charge for all the gross generation and
gross demand in continental Europe, rather than just the net flow that comes across the interconnector
with France.

17. The TADG concluded in a state of complete polarisation of views between National Grid and
industry on this issue. It remains unresolved. Ofgem has imposed a license condition on NGC requiring it
to establish an enduring solution for charging distribution connected generators for using the transmission
system by the end of March 2011. We are concerned that the long established benefit of locating close to
demand and not paying transmission charges for power that does not flow onto the transmission system will
be undermined.

18. Another threat that those distribution-connected generators that existed before April 2005 have is the
imposition of Distribution Use of System Charges. Generators connecting before that date paid what are
known as “deep” connection charges. This means that they had to pay 100% of the cost of any work done
to connect them anywhere on the distribution network, including a capitalised sum to reflect the ongoing
operation and maintenance cost of new bits of network that they so funded. There were no ongoing charges.

19. Ofgem is now considering going back on this deal and making those generators pay DUoS charges
from April 2010. The REA strongly opposes this move. It is both unfair and is likely to result in reduced
output from some projects, through them becoming uneconomic and having to cease generation. Project
developers would have based their financial profiles on the pre-2005 rules and would obviously not have
taken into account unexpected, additional use of system charges.

20. On the upside for generators considering connecting to a distribution network—there has been
progress towards the point where well-located generators may eventually be able to receive a credit for the
benefit they provide to the network. This benefit is the avoidance of reinforcement. This should help to avoid
the pressure to build unnecessary private networks, where a suitable distribution system already exists.

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

21. The vision should be a transmission network which is more strategically planned, designed to
maximise the amount of renewable and low carbon generation. This is particularly significant for the
building of new oVshore networks; and a distribution network which is actively managed to balance power
flows, similar to the way the transmission network is operated. At present the rules governing whether new
plant can connect to a distribution system and how this plant interacts with the network are described as
“fit and forget”. The active approach allows more generation to be connected to less infrastructure, and
operated more eVectively with lower distribution losses.

22. As we stated earlier there is a high degree of uncertainty about the proportion of the new generation
that will be connected to distribution systems so their planning and financing arrangements must remain
flexible.
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How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

23. Some of the ideas that Ofgem is suggesting for incentivising transmission owners to anticipate where
generators will connect are heading in the right direction.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

24. The correct commercial arrangements must be put in place. In very simplistic terms the following
principles should be followed:

— Pricing should be cost-reflective.

— Demand and generation should be treated the same (ie as inverses of each other).

— Charging principles should be based on net and not gross flows—see discussion above about loss
of embedded benefits.

25. As the question implies there are other significant barriers; it remains to be seen how eVective the new
planning regime (for larger infrastructure projects) will be. It seems highly likely that lack of electrical
engineers will hamper the deployment of the large increase required in renewable electricity generation. This
shortage has been felt by the distribution network operators for some time, and is anticipated to get worse.

26. A commercial/regulatory barrier projects regularly face is diYculty in obtaining wayleaves or
easements across land (ie rights for cables to cross land). There is a standard compensation arrangement,
agreed between the Country Landowners Association, the National Farmers Union and network operators
[1]. The amounts of money oVered under this agreement per pylon or per metre of cable laid are low,
regularly leading to landowners holding out for far higher amounts. This can seriously delay projects and
add hugely to costs.

27. DNOs have the ability to step in and compulsorily purchase land, but are reluctant to use it to the
point of it being almost unheard of. DNO’s will retire from wayleave negotiations when a “customer
connection” is being carried out if the agreed rates are declined, despite adopting the finished connection on
energisation of the project. The end result is that project developers are regularly left having to negotiate
wayleaves with landowners, who can be assisted in their negotiations by companies that specialise in
assisting landowners get the highest rates.

28. This process should be reviewed. The ideal outcome would be more realistic payments to landowners,
such that having a wayleave is not an unattractive proposition, coupled with more rigorous approach to the
DNO enforcing the standard agreement.

What are the benefits and risks associated with greater interconnection with other countries, and the proposed
“supergrid”?

29. Our view is that increased interconnection is beneficial. The ability to share reserve over as large an
area as possible will have an increasing value as the amount of wind and other weather dependent generation
increases.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

30. The main eVect of this will be on the distribution networks. Depending on where within the
distribution networks the embedded generation locates the net eVect could be either to increase or decrease
the amount of investment needed in distribution networks. This is why we (in agreement with Ofgem) believe
that cost reflective distribution network charging is so important.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

31. We refer the committee to the report by the Electricity Networks Strategy Group, entitled Our
Electricity Transmission Network: A Vision For 2020105 published in March 2009.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

32. The issue of the cost of capital in the current financial climate is primarily one for Ofgem and the
network companies to resolve. Companies with an allowed regulated income should though in principle
remain good credit risks.

105 http://www.ensg.gov.uk/assets/1696-01-ensg vision2020.pdf
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How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

33. Innovation policies need to include systems technologies beyond the generator itself. In particular
there is substantial scope for actions to support active network and load management technology:

— Adoption of smart technology whenever new meters are fitted; and a timetable for smart metering
nationwide.

— Investment in know-how and funding to deploy intelligent networks to permit timely and
economic delivery of renewable power.

— Review of potential approaches for load management control to be applied at the level of consumer
units or individual appliances.

— Review the potential for electric vehicle battery charging as a balancing facility.

34. Flexible demand can be used in conjunction with variable energy resources to balance demand with
available output and to manage certain transmission and distribution network constraints, as an alternative
to installing more hardware. This strategy avoids constructing power stations that are only needed for a
short time every year to meet peak demands and can result in significant carbon savings.

35. The use of demand flexibility does not have to be centrally managed. It could evolve through the
autonomous actions of individuals (or appliances) if they could respond to short term price and availability
signals. This could be achieved through smart metering or in the case of appliances, response to frequency
fluctuations.

36. The key incentive to make these things happen is to ensure that there is no systematic advantage given
to a network company from investing in its own hardware rather than contracting for others to provide
services that can avoid the need for this investment.

What can the UK learn from the experience of other countries’ management of their electricity networks?

37. In some other European Member States renewable generation gets priority connection. In other
words its connection can not be delayed by the need to invest in network infrastructure (other than the local
connection).

38. Providing the key recommendation of the Transmission Access Review (ie that all plant should obtain
firm access in timescales reasonably consistent with its own development) is implemented, we do not believe
that specific priority for renewable generation is needed. If renewable generation is delayed in achieving
access in the future then, of course, priority would be needed.

April 2009

Memorandum submitted by RLtec

RLtec are a British venture-capital backed (Low Carbon Accelerator) start-up based in London with six
employees. We are a technology company with innovations in the sphere of electricity grid management.
Electricity grid balancing is currently forecast to cost the UK £991 million in 2009–10 and a government-
commissioned report estimates that our technology could help reduce carbon emissions from UK grid
balancing on the order of 1.7 million tonnes per year. At a very high level, our technology is based on the
principle that intelligently managing electricity “demand” can produce significant eYciencies over current
methods of grid balancing, namely managing electricity “supply” (generation). We are writing to oVer our
perspective as a small British start-up company, we have five points to make, and we have included the text
of the question that you ask alongside each relevant point.

1. The Government’s Vision for Britain’s Electricity Networks

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

A single entity should be in charge of the vision for Britain’s electricity networks. Today National Grid
are largely responsible for ensuring that the “lights stay on” and therefore they are best placed to take on
this largely technical role. Ofgem and government policy can be the check and balance as a regulator. It is
in everyone’s best interest if there is one body responsible for coordinating and delivering this vision.

Specifically the vision should include a network where intelligent demand side management plays a key
role in addition to all new innovative solutions. We note that National Grid is required by their license to
deliver services economically and eYciently without reference to carbon emissions in the UK. Prior to
achieving 100% auctioning of ETS carbon it may be necessary to establish some ground rules to ensure a
level playing field amongst all services in the electricity markets to facilitate National Grid’s selection of the
services with the lowest CO2 emissions in tandem with existing economic selection criteria.
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2. Regulatory framework Flexibility

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

RLtec note that some parts of the regulatory framework have infrequent reviews, for example five year
periods between price control reviews. Increasing flexibility to allow decisions regarding new technologies
or innovations arising between such reviews would be helpful.

3. Increased Use of Renewables

What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

During the Renewable Energy Strategy Consultation, BERR commissioned a number of independent
consultants’ reports on the impact of wind and other renewables on the network. These consultants
indicated as much as a five-fold increase in balancing costs. National Grid’s current annual budget for this
service in 2009–10 is x £991 million.

4. Encouraging Innovation

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

It has been suggested that 70% of innovation comes from small companies. Network operators are large
companies. A scheme such as the Innovation Funding Initiative could be extended to other regulated
services such as BSUoS. New innovations typically do not have significant economies of scale, and require
“pump priming”. Allowances in the regulations giving flexibility from rigid economic criteria will encourage
more innovation.

RLtec oVered the following answer to question 36 of the government’s Renewable Energy Strategy
consultation, regarding Innovation.

“We are developing and bringing to market a new innovation that allows demand side devices to
provide electricity balancing (ancillary) service. The company has been initially funded by the
inventor in 1999 and received seed VC finance in 2006. The technology is dynamic demand and is
widely reported in several government reports including the renewable strategy. This technology
is unique to the UK and oVers a global opportunity for a UK ‘start-up’ company to gain revenues
and create employment.

The evidence to date shows we have received no government money. We have made applications
for grant aided research through several of the agencies tasked by government with funding low
carbon research and have made applications for investment support, through Carbon Trust, the
Technology Strategy Board, and the Regional Development Agency route.

While it is recognised that one example does not necessarily illustrate a systemic problem with UK
Government funding, the evidence and experience our management team has gained through
seeking government support does oVer interesting insight to both the processes, results and reasons
for refusal of the various agencies and organisations we have submitted applications. If the
experiences of RLtec were typical, then there is clearly a major issue for UK start-up businesses
accessing government financial support in the UK”.

5. Learning from Other Countries

What can the UK learn from the experience of other countries’ management of their electricity networks?

RLtec note that the state of California has legislated that demand side services receive priority in the
loading order (see link below), and that this has been an eVective means of encouraging innovation in
electricity network management.

http://www.energy.ca.gov/2005publications/CEC-400-2005-043/CEC-400-2005-043.PDF

March 2009

Memorandum submitted by the Royal Academy of Engineering

The Royal Academy of Engineering was pleased to read of the Energy and Climate Change Committee’s
first inquiry into the future of Britain’s electricity network. This is a highly important issue which aVects
both the economic prosperity of the country as well as its ability to tackle climate change. It is almost four
decades since there has been serious strategic investment in the nation’s electricity network and any progress
made on renewable or low-carbon power generation or energy eYciency will require a large-scale investment
in a well coordinated and modern electricity network.
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The Academy’s Fellowship is made up of leading engineers from all disciplines in the UK and
internationally. There is significant overlap between our Fellowship and the membership of the IET sector
panels with expert knowledge of this area. We have therefore decided that the Academy will not provide any
separate evidence to the inquiry but, rather, will strongly endorse the response submitted by the IET. In
doing so, we wish to add our weight to the views expressed by the IET which correspond exactly with the
input we have received from our own Fellowship.

We would also like to bring to the Committee’s attention that the Academy is currently carrying out a
study on the UK’s energy system as a whole and the challenges of meeting the targets set in the Climate
Change Act in which assumptions about how strategic grid investment and the development of smart grids
play a crucial role. Clearly the new Energy and Climate Change Committee will have an important role to
play in helping achieve these targets and in shaping the UK’s future energy system. The Academy would
therefore be keen to establish a good working relationship with the new Committee and, as a first step, would
propose a meeting between representatives of the Committee and Academy personnel closely involved with
energy policy.

March 2009

Memorandum submitted by Scottish and Southern Energy

Scottish and Southern Energy (SSE) is one of the largest energy companies in the UK. We are involved
in the generation, transmission, distribution and supply of electricity; energy trading; the storage,
distribution and supply of gas; electrical and utility contracting; and telecoms.

SSE owns the high voltage electricity transmission system in the north of Scotland, and owns and operates
low voltage electricity distribution networks in the south of England and north of Scotland.

Summary of Evidence

— Government can support the electricity industry through clear policy objectives, and stability and
certainty in those policies and the associated support mechanisms.

— Regulatory stability is a pre-requisite for investment in the electricity networks. The outcomes of
Ofgem’s regulatory reviews need to be clear and certain to promote investor confidence.

— Investment in the transmission system is required and this will need to take place before generation
users known. Regulated funding of the transmission businesses must allow for anticipatory
investment based on credible generation scenarios.

— Planning remains an issue—Government needs to ensure that the Planning Act, the National
Planning Framework and Marine Bill result in a co-ordinated system that can make fair decisions
in under a year.

— Grid access also remains an issue—Government should support industry reform that provides
certainty over the date of access (“connect and manage”) and the cost of access (postal charging).
Ofgem’s preferred approach of long term auctions of network capacity coupled with expensive
charges for users in remote locations is inconsistent with the delivery of renewables and security of
supply objectives.

1. What networks do we need to meet the EU 2020 target, and longer-term security of energy supply and
climate change goals?

The GB electricity networks have an enviable record of providing security of supply.

Since privatisation, over £25 billion has been invested in the networks. The overall reliability of the GB
transmission system during 2007-08 was 99.9995%. Interruptions on the distribution networks have
decreased by nearly 20% since 2000. Pan-European benchmarking studies demonstrate that GB has
amongst the lowest levels of network interruptions in Europe106.

The challenge in the coming decade is to maintain this level of system security while accommodating the
new generation mix necessary to meet GB’s energy policy and climate change goals:

— on the transmission system, to ensure timely and eYcient network investment to meet the needs of
new generation and facilitate further integration with the wider European energy market; and

— on the distribution networks, adapting to an increasing volume of local, distributed generation and
changing demand patterns.

Meeting this challenge will mean not just network investment, but also technical, engineering and
commercial innovation.

Government can support the industry through clear policy objectives, and stability and certainty in those
policies and the associated support mechanisms.

106 See, for example, Council of European Energy Regulators: 4th Benchmarking Report of Quality of Electricity Supply 2008.
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Transmission System

Existing transmission system

The owners of the GB transmission system are Scottish Hydro Electric Transmission Limited (SHETL)
in the north of Scotland, Scottish Power Transmission (SPT) in central and southern Scotland, and National
Grid Electricity Transmission (NGET) in England and Wales. National Grid also performs the role of GB
System Operator (GBSO) which includes administering access to the whole GB transmission system,
directing the operation of the system, and setting and collecting transmission charges from users to cover
the costs of all three transmission network owners. The activities and revenue requirements of SHETL, SPT
and National Grid are regulated through the GB transmission licence.

In addition to the existing onshore transmission licensees, it is proposed that new oVshore transmission
licences will be granted following a competitive tender process. These oVshore transmission licensees will
own the transmission assets that will connect the onshore network to oVshore windfarms, and will recover
a regulated revenue allowance from the GBSO.

NGET

SHETL

SPT

GBSO

NGET

SHETL

SPT

GBSO

Existing and planned transmission circuits connecting GB with Ireland or mainland Europe are subject to
separate interconnector licensing arrangements. These investments receive no regulated funding allowances
through the GBSO. Instead funding is derived from entrepreneurial investment or regulated funding
allowances from other national regulators.

Future transmission system

The challenge for the owners of the GB transmission system in the coming decade is to ensure timely and
eYcient network investment to meet the needs of new generation and facilitate further integration with the
wider European energy market.

Currently, over 80 gigawatts of new generation have applied for connection to the GB transmission
system, including over 15 gigawatts of renewable generation. This generation has been ‘queued’, with
connection oVers contingent on future network reinforcements. Around half of this generation has been
oVered a connection date after 2015.

In June 2008, as part of the Renewable Energy Strategy consultation, the Government asked the three
transmission licensees to conduct transmission system investment studies to identify the likely generation
scenarios and associated transmission investment costs to deliver the EU 2020 target. This work was co-
ordinated by the Electricity Networks Strategy Group (ENSG), which is jointly chaired by Ofgem and
DECC, and reported in March 2009.107

The ENSG report identifies transmission investments associated with the connection of the large volume
of onshore and oVshore wind generation required to meet the 2020 renewables target, and to facilitate the
connection of other proposed new generation such as new nuclear. The total cost of the proposed

107 Our Electricity Transmission Network: A Vision for 2020. A report by the Electricity Networks Strategy Group, March 2009.
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reinforcements is £4.7 billion108 and the resulting network would be able to accommodate a further 45
gigawatts of generation. The study also concludes that, provided the identified reinforcements are taken
forward in a timely manner and the planning consent process facilitates network development, the
reinforcements can be delivered to the required timescales.

The ENSG study work was undertaken on a GB-wide basis; for Scotland, three scenario levels of
renewable generation were examined: 6.6 gigawatts, 8 gigawatts and 11.4 gigawatts (all in addition to the
existing 1.4 gigawatts of hydro). The figures overleaf summarise the transmission investment options in
Scotland and the north of England to accommodate 8 gigawatts of renewables in Scotland (on the left), and
further investments to accommodate 11.4 gigawatts of renewables in Scotland (on the right). SSE supports
the general conclusions of the ENSG report, and the specific proposals for the Scottish network.

The ENSG study did not specifically examine the transmission investment options for oVshore wind or
interconnection. Looking to the next decade, it is likely that an oVshore grid will evolve as oVshore
generation technologies develop and there is further harmonisation within the European energy market.
Investment in the GB transmission system needs to be mindful of greater pan-European integration.

New HVDC circuit

Re-conductor or re-insulate on 
existing towers

Series compensation equipment in 
substation compounds

Stage 1 and 2 transmission reinforcements to facilitate Scottish contribution to renewables targets

Stage 1 works

Other works shown
Upgrade costs already authorised 
Radial sub-sea/underground 
cables connecting to a system 
reinforced by authorised & 
Stage 1 works 

Stage 2 works

Full re-build or new-build 
double circuit overhead line

New HVDC circuit

a

b

c
Either  (a & b) or ‘c’

Distribution Networks

The challenge for distribution network operators (DNOs) in the coming decade is adapting to an
increasing volume of local, distributed generation and changing demand patterns.

There has been a surge in interest in distributed generation in recent years. For example, in 2008, SSE
received 123 applications from small generators109 to connect to the distribution network in the north of
Scotland. Demand patterns are slowly changing as the volume of distributed generation increases, but also
as consumers respond to energy awareness initiatives. Going forward, the development of new technologies,
such as smart meters or electric vehicles, will contribute to other, potentially significant, changes in
demand patterns.

As a consequence, the size and shape of distribution networks are changing, as is the job of the DNO, but
this is happening incrementally and, hence, adapting to these changes will be through evolution, not
revolution. We do not advocate a rebuilding of the distribution networks, but rather we believe that
innovation and new network technologies are the tools of the future DNO.

108 Note, this does not include the cost of connecting oVshore wind which a recent report for the Crown Estate has estimated at
around £10 billion.

109 Small generators are those of less than 10 megawatts. 10 megawatts is equivalent to four to eight commercial wind turbines.
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Going forward, the historic model of passive distribution networks built of copper and steel will be
replaced by a new model of active distribution networks that incorporate more demand management
solutions such as energy storage. For DNOs to explore and implement alternatives to conventional network
solutions, the regulatory framework must be suYciently flexible to accommodate DNOs undertaking
unconventional, and possibly unforeseen, activities.

The regulated funding of DNOs already recognises the role of innovation through the innovation funding
incentive (IFI) and the registered power zone (RPZ) mechanism. These initiatives, which have been in place
since April 2005, are designed to promote research and development activities. The next step, building on
the success of the IFI and RPZ mechanism, is inclusion of innovation as a core business activity of the future
DNO, rather than as an optional add-on.

The DNOs have a strong record in delivering reliable, cost-eVective networks and are well placed to deliver
our future network requirements. We support the strong drive within the current distribution price control
review (DPCR5) to establish further measures to encourage DNOs to take a more innovative and active
approach to the management and development of their networks. An important outcome of the DPCR5
should be recognition that innovation is a core business function of DNOs.

2. What are the key components of a legislative and regulatory framework that meets the needs of Britain’s
future electricity networks?

The Government’s Renewable Energy Strategy consultation, published in June 2008, identified two grid-
related constraints to increasing the UK’s proportion of renewable energy:

— improving delivery through planning; and

— obtaining a timely grid connection.

Tackling these barriers remains critical to successfully achieving the transition to a secure, low carbon
energy economy.

Infrastructure Consents and the Planning Process

Historically, the planning systems for major transmission infrastructure projects have not delivered. In
particular, the timeline for consenting necessary new transmission network has proved lengthy. It took six
years to approve an essential upgrade to the North Yorkshire power line, and the proposed Beauly-Denny
power line has been in the planning system since 2005. The shortcomings of the planning systems need to
be addressed if the UK is to meet the EU 2020 target and longer-term security of supply and climate
change goals.

SSE welcomes the development of new planning systems through the Planning Act in England and Wales
and the National Planning Framework in Scotland. This provides a necessary and timely opportunity to
ensure that essential energy infrastructure is delivered in an eYcient and timely manner, by streamlined and
co-ordinated systems that can make fair decisions in under a year.

In England and Wales, the independent Infrastructure Planning Commission will require the full support
of the Government in its work, to ensure that it has both the resources and expertise to properly discharge
its responsibilities in a timely manner.

The importance of National Policy Statements (NPSs) cannot be overemphasised. The NPSs are intended
to set out the national direction of our energy requirements and, hence, avoid piecemeal, lengthy, case-by-
case assessment of strategic infrastructure developments. To achieve this, the NPSs must be clear and have
suYcient depth to form the basis for authoritative decisions to be made. The NPS and the approach applied
to the planning and decision making processes need to recognise the national need for strategic investment
in transmission, both onshore and oVshore.

The same imperatives apply in respect of the Scottish National Planning Framework. The Scottish
Government’s National Planning Framework 2 (NPF2) identifies and prioritises a range of onshore and
oVshore strategic network reinforcements in Scotland. These are essential to realising Scotland’s renewable
energy potential and meeting the Scottish Government’s energy policy goals. The NPF2 also recognises the
future potential of developing subsea routes to harness renewable energy.

A co-ordinated approach to planning is needed across the governing administrations and also, critically,
where infrastructure has a marine dimension. The interdependence between the provisions of the Planning
Act and the Marine Bill needs to be clarified. Integration of the strategic planning system established by the
Marine Bill and the relevant NPS is essential to achieving a coherent strategic development of onshore and
oVshore electricity transmission.

SSE has some particular concerns surrounding the proposals within the Marine Bill as it currently stands.
These concerns centre around the role and remit of the Marine Management Organisation; the order of
preparation of, and supremacy in guiding decisions of, the NPSs, Marine Policy Statement, Marine
Conservation Zones and marine plans; the lack of timescales in reaching consenting decisions prescribed
within the Bill; and the absence throughout the Bill of the need to consider socio-economic factors when
designating the use of marine areas. These will all need to be resolved over the coming months in order to
create a regime that can be trusted by industry and other stakeholders alike.
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Network Investment to Facilitate Generation Connections

The regulation of network investment

The ownership and operation of the high voltage electricity transmission system and low voltage
electricity distribution networks in GB are permitted under licence, and the terms of that licence restrict the
revenue of the licensed network businesses. This revenue restriction term assumes a pre-determined
programme of network investment. The revenue restriction term is re-visited every five years by Ofgem at
a price control review.

In 2009–10, the transmission companies will recover around £1.5 billion and the DNOs will recover
around £4 billion. These costs contribute respectively around 4% and 17% to householders’ electricity bills.

SSE supports the principle of price-control regulation for electricity networks as practiced by Ofgem
under the current ‘RPI-X’ framework. This approach has successfully reduced costs, improved customer
service and provided a stable investment climate. Furthermore, this approach has been, to date, suYciently
flexible to accommodate demands on the networks. We do not believe that a fundamental change to the GB
approach to price-control regulation is required, but rather we believe that the current approach can
continue to evolve to address new challenges.

Investment in the distribution networks

The revenue restriction term of the DNOs is currently under review by Ofgem, and will be reset from April
2010. As we describe above, SSE believes that the DNOs can adapt to the challenges of increasing distributed
generation through evolution, not revolution. Consequently, the focus of the current price control review
(DPCR5) has to be to provide a stable platform for investment, adaptation and growth. An important
element must be to ensure there is suYcient flexibility for DNOs to explore and implement alternatives to
conventional network solutions and, hence, recognise innovation as a core business activity. This means
rewarding DNOs for innovative behaviour in developing and managing their networks, while maintaining
a high level of customer service.

Investment in the transmission system

Significant investment in the GB electricity transmission system is required if climate change and wider
energy policy objectives are to be met. The ENSG report identifies the necessary developments to the
transmission system in the coming decade. The total cost of the proposed reinforcements is £4.7 billion and
the resulting network would be able to accommodate a further 45 gigawatts of generation. The impact on
householders’ bills would be less than £5 per year.

The current revenue restriction terms of the transmission licensees do not allow for investment of this scale
(both in cost and time). Ofgem and the licensees have recognised this, and initiated work on funding further
pre-construction studies and developing a regulatory funding mechanism for the necessary transmission
investment. This work is due to be completed during winter 2009.

One focus in the development of this funding mechanism is avoiding unused, stranded assets. Historically,
regulatory sanction for investment in networks has only been granted when there is clear, demonstrable need
from users (either generation or demand). However, the lead time for new network infrastructure can be up
to 10 years while the lead time for new generation developments is, dependent on technology, typically less
than four years. If transmission infrastructure is to be available when new generation developments need it,
then the network investment must be initiated before the generation developments; hence, there is a risk of
assets being built and, in the short term, not being fully used.

This would appear an intractable, “chicken and egg” problem. However, we believe that the current
regulatory funding framework is suYciently robust to allow for a solution.

One of the benefits of the GB regulatory model is being able to consider the economics of a network
investment over the whole-life of the asset. The life of network assets is, typically, in excess of 20 years. Cost-
benefit analysis can demonstrate that assets do not need to be fully utilised for all of their life to be economic.
Such analysis should also include the “hidden” costs and benefits of network reinforcement such as
operational impact, environmental impact, electrical losses and security of supply.

The onus should be on the transmission licensees to demonstrate, through whole-life economic appraisal,
that a proposed network investment is eYcient for credible generation and demand scenarios. This means
that the licensees should identify future generation users, and undertake analysis that quantifies and costs
the potential benefits and risks of transmission investment. This analysis can be subject to open consultation
and, where the balance is found in favour of investment, funding allowed through the revenue restriction
term of the transmission licence. There is an opportunity to implement this approach through the new
regulatory funding mechanism scheduled to be introduced in winter 2009.

This approach would retain the many benefits of price-control regulation while addressing the delay that
has arisen as a result of network investments only being initiated once new generation developments have
been identified. It is consistent with the cross-industry analytical approach developed through the work of
the ENSG and could be extended for oVshore generation connections and future interconnectors. The
transmission licensees have a strong record in delivering a reliable, cost-eVective and secure system and are
well placed to deliver the future network requirements identified in the ENSG report.
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Grid access and charging

New generation developers seeking connection to the GB transmission system today are likely to receive
an oVer to connect in 10 years time. Many developers of distributed generation, including small generators,
are also receiving an oVer to connect in 10 years time. Such an oVer places the generation developer at the
bottom of a long queue of prospective generators seeking connection to the electricity networks.

Grid connection oVers provide no certainty to new generation developers over the date of connection, the
upfront cost of connection or the ongoing cost of exporting power. Connection oVers are contingent on the
progress of network investments and the action of other developers that are further up the queue because
access to the transmission system is allocated on a “first come, first served” basis. This means that projects
with planning consent can be stuck in the GB queue behind projects that are less well developed. In the north
of Scotland, SSE is aware of over 350 megawatts of renewable generation developments with planning
consent but no access to the grid.

The current approach to grid access and charging does not provide a stable climate for investment in
necessary new generation, be it renewable, thermal or nuclear. Given this, it is not surprising that potential
investors (particularly in emerging renewable technologies) are opting to locate elsewhere in the global
energy market.

Stability and certainty in the grid access and charging arrangements are essential to achieving the EU 2020
target, and long term security of supply and climate change goals. This means providing new generation
developers with certainty over when they will gain access to the grid, certainty over the cost of access and
certainty that the cost will remain stable over the lifetime of their development.

SSE supports the ‘connect and manage’ approach to access to the GB transmission system. This means
providing generators with a firm date for grid access that is consistent with the development time of their
project (typically, four years). To avoid speculative applications (that comprise a significant proportion of
the current grid queue), new generation developers would be required to make a significant, but
proportionate, financial commitment before receiving their firm connection oVer.

In relation to the charges for use of the electricity networks, we support the European model of ‘postal’
charging where a GB-wide charge is levied for each unit of energy that is exported onto the network.
Recognising the potential upfront investment cost associated with new generation developers in remote
locations, developers should be required to contribute to the cost of new infrastructure that is necessary to
connect them to the network.

This change would be a welcome shift away from the peculiar current charging model, which leads to
transmission charges in Scotland being high, volatile and unpredictable. Currently generators in the south
of GB receive a payment from the GBSO while generators in the north face a large charge. For example, at
present, it costs £22 per kilowatt in transmission charges to have generation located in the north of Scotland,
and negative £8 per kilowatt south of London. This means an 800MW plant in North Scotland will pay
£17.6 million a year, while in Southampton a developer would receive £6.4 million a year. With renewable
generation located in remote areas, this concept is clearly outdated.

March 2009

Memorandum submitted by the Scottish Chambers of Commerce (SCC)

Scottish Chambers of Commerce is the leading representative organisation in Scotland with over 9,000
member companies covering all sizes of company, all sectors and all geographical parts of Scotland.

Q1. What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

The central vision for the UK and devolved governments must be for the electricity networks to be able
to respond eYciently to greater demand stemming from investment in new generation capacity.

In the period to 2020 and beyond, the UK’s mix of electricity generation is projected to change in three
main ways.

1. DiVerent types of generation capacity will become more prominent, with an increase in renewables
(especially wind power, but also new areas such as tidal), micro generation, possibly new nuclear
power plants, and less reliance on traditional coal fired power plants. Networks will need to be able
to adjust to allow new connections and increased capacity in diVerent geographic areas to cope
with this.

2. New technologies will need to be harnessed by electricity networks, including smart metering and
smart grid, storage techniques and methods to adjust to variable supply and volatility in usage.

3. Overall capacity will need to be expanded to cope with increased demand for network electricity
as the economy resumes growth and transport systems (both rail and car) switch from on-board
fossil fuels to electric power.
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All these likely changes110 will (or should) result in increased market demand for network capacity in
diVerent geographic areas. Policy should therefore focus on creating and maintaining a system where
demand can be met by additional supply of capacity within time frames that are compatible with the
investment timetables of new generating plant. In other words the network must be willing and able to
respond to price signals.

With a flexible system under this vision, the competitive nature of the UK’s energy markets should ensure
that they respond to pricing instruments designed to favour renewable energy so that the UK can meet its
carbon obligations without placing financial costs on businesses and households that outweigh the
environmental benefits they are trying to achieve.

An electricity market that responds to market signals should naturally encourage investment to bolster
energy security as political risk places a premium on imported energy. Government should be wary of
regulating to engender energy security in case this removes the incentive for generators to invest for the
same purpose.

Q2. How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

Uncertainty is a given in this market as in others. No-one can predict with any certainty how the electricity
market will develop, as Ofgem freely admits.

The liberalisation of the UK’s energy markets has allowed us to cope well with change. In fact, reform was
undertaken in part to encourage change, since competitive markets spur the innovation required to improve
productivity, lower costs and improve service.

SCC believes that this process has been a success, and that we are therefore well placed to embrace further
change to come. The essence to success lies in ensuring that electricity networks continue to respond to
changing demand signals.

Q3. What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

One of the primary regulatory barriers to new investment is the planning system. The planning system
across the UK has historically hampered new investment in two ways:

(a) complex developments take too long to be assessed by the planning system; and

(b) the system does not take into account changes in the economic importance of development relative
to environmental considerations. This is particularly important with regard to electricity networks
where the changes described in Q1 above are leading to major shifts in the relative economic
importance of diVerent developments. In other words, if a type of development increases in terms
of the return on investment, its value to society should grow relative to any environmental
disbenefits it inflicts, and the planning system should take this into account. At the moment it does
not, though in Scotland as elsewhere in the UK recent reforms are attempting to engender more
of a culture in favour of economic development among planning authorities.

A classic example of both these problems is the controversy over the Beauly to Denny power line which
is essential to improving network capacity so that new renewables projects can come on stream in the North
of Scotland. The planning system has caused a 10 year or more delay in this project and seems to take little
account of the increasing economic importance of this investment.

Such a regulatory barrier is a major impediment to the network’s ability to react to the demands of a
changing industry, so that of the contracted generational capacity that is being developed in the North of
Scotland, 50% is not due to come on stream until after 2014.

In terms of industry regulation, a critical factor is to ensure long term stability in the rules that govern the
market so as to inspire investor confidence. SCC believes that network charges must reflect the actual costs
of access and transmission as far as possible. It is important for the regulator to ensure that a level playing
field is maintained in this regard so that competition from incumbents and market entrants is maximised in
the consumer interest, and costs are kept down for businesses and consumers.

Such a regime will allow investment in the new technologies that will become more important over the
next decades.

Of course, government and the regulator must introduce incentives that encourage the development of
generating capacity that does not inflict environmental costs on society as a whole. But these should be kept
simple and proportionate. There is no point subsidising certain types of generation if the overall cost of
doing so outweighs the costs saved by lower carbon emissions, for example.

110 Explored in detail in reports such as Our Electricity Transmission Network: A Vision For 2020, by the Electricity Networks
Strategy Group, March 2009.
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So that this balance is struck as accurately as possible, SCC believes the advantages of low carbon
generation should be reflected as simply as possible using a small number of mechanisms so that market
distortions are kept to a minimum. The existing system of ROCs is a good one that can be adjusted. There
is no need to add extra incentives for renewables, for example by awarding preferential access terms or
subsidised transition charges.

Q4. What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

Access and cost are the crucial issues that govern new capacity, and oVshore transmission is no diVerent.
Again, government and regulator must work to establish a system that allows investment where it can find
a return. In the case of oVshore development, this may mean a more co-ordinated approach to the
distribution of development licences so that the industry can react in building infrastructure in a cost
eYcient manner.

Q5. What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

Potential Benefits

1. Greater competition from operating a larger market, leading to lower costs and higher
productivity.

2. Economies of scale from a larger customer base may create additional opportunities for lower costs
(so long as they do not undermine competition).

3. Operating across a larger geographic area should allow a better balance to be struck between
diVerent generating types, leading to less volatility. For example, variable sources of wind energy
in Northern Europe could be countered by those in the Mediterranean.

4. Security of supply could be enhanced in certain circumstances, for example, if power plants in one
part of Europe experienced diYculties from industrial action or technical failure.

Risks

1. DiVering regulatory regimes could put UK businesses at a competitive disadvantage.

2. The UK could lose control of its regulatory regime, leaving it exposed to less beneficial regimes
imposed at the EU level.

3. The UK could become exposed to the greater political risk experienced by some continental
markets, for example those that are reliant on imported fuels from less stable regions.

4. A financial commitment to a supergrid, especially if politically driven, might not be justified by the
ensuing benefits.

5. We must not lose sight of the eVects of losses over distance. It is vital that if the principles that
dictate the sense behind renewable are valid that all generation is as close to usage as possible.
Selling spare capacity across long distances inevitably leads to large losses as against inputs. If it
means we profit from surplus capacity well and good. Our first priority, however should be security
of home supply and the maximisation of eYciency within that.

On balance, SCC believes that, so long as the UK government ensured a benign regulatory regime, and
expansion of the market would be beneficial to UK consumers and industry.

Q6. What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

These are likely to increase overall pressure on the capacity of electricity networks, and also increase
volatility of demand. Both these issues are part of the wider challenge, and will be addressed adequately if
regulatory barriers to investment are removed.

It does seem that the National Grid is developing a level playing field in terms of connection, but there is
a further issue of fair access charges. The regulator needs to ensure that all users are charged on an equal
basis that reflects the costs imposed on the system.

Microgenerators should be encouraged (on the German model). Sources of stored capacity (eg water
header tanks for hydro, hydrogen conversion) should be found to even out daily fluctuation in capacity and
allow the storage of potential energy. Economic uses for plentiful supply should be identified close to source
of generation. This is potentially a major source of rural regeneration.
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Q7. What are the estimated costs of upgrading our electricity networks, and how will these be met?

A number of reports have looked at the question of overall cost in detail, and SCC has little to add in
terms of technical information. On a per capita household and business basis, most estimates point to a
manageable annual cost. The challenge lies not so much in the level of investment, but how it should be
channelled, and that underscores the importance of a demand-responsive, flexible network that can respond
to the needs of the industry and is capable of raising the necessary capital on the back of stable and
predictable income flows.

Q8. How can the regulatory framework ensure adequate network investment in light of the current credit
crunch and recession?

The credit crunch is placing enormous burdens on industry generally by making it harder to raise capital,
causing economic uncertainly, and reducing demand across the economy. The electricity sector is no
diVerent. There is nothing specific the regulator can do to address these generic problems. However the
diYcult times we find ourselves in can act as a spur to ensure that the climate for investment is as attractive
as possible, which means stability, certainly, transparency, responsiveness and a level playing field in terms
of access costs, which in turn allow a rate of return commensurate with investing in new capacity.

Q9. How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

Maximising competition in the marketplace is the best way to encourage innovation, as operators seek
to gain market advantage by deploying new techniques and new technologies.

At the same time the regulator needs to adjust pricing where necessary to ensure that innovation can take
hold in areas such as storage, which will become increasingly important as new sources of power come on
stream and volatility of supply increases.

Q10. Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

SCC is not aware of any major gaps in investment in R&D or new technology. The government’s
proposals for smart metering are a welcome addition to eYcient usage.

Q11. What can the UK learn from the experience of other countries’ management of their electricity networks?

The UK enjoys a liberal regime which encourages competition and innovation in diVerent segments of
the market. It is in the interests of business and domestic consumers that the regulatory regime continues to
encourage market entry, new capacity and investment, whether in generation, networks, wholesale or retail.

As the prospect of connecting the network internationally grows, the UK government would do well to
look at best practice from other international agreements, for example in Ireland and Scandinavia.

But SCC believes that the most important lessons are to be learnt in the field of planning and
infrastructure project management. The UK has a poor record of handing major infrastructure projects in
both these fields.

Our planning system is sclerotic compared to how other countries handle strategic investments. SCC
believes strongly that government at all levels in the UK needs to look carefully at how the planning system
in countries such as France, Germany, Denmark, the Netherlands, the Irish Republic and Spain copes with
the competing demands of economic imperative and environmental concerns. In particular there are lessons
to be learnt in terms of how local communities are compensated for major development while planning
authorities are incentivised to make decisions swiftly and in the greater economic interest.

A further issue is in project management costs. Britain has a woeful record of cost overruns and delays in
the construction of major infrastructure projects, particularly when government is involved. The electricity
network is likely to need a series of transformative investments, some of which may require direct
government involvement. We should look carefully at our record of fulfilling such projects and seek to learn
best practice from comparable countries round the world.

May 2009

Memorandum submitted by Scottish Council for Development and Industry (SCOI)

SCDI is an independent and inclusive economic development network which seeks to influence and
inspire government and key stakeholders with our ambitious vision to create shared sustainable economic
prosperity for Scotland.

1. SCDI welcomes the opportunity to comment on the inquiry by the Energy and Climate Change
Committee into The Future of Britain’s Electricity Networks.
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2. SCDI is an independent membership network that strengthens Scotland’s competitiveness by
influencing Government policies to encourage sustainable economic prosperity. Its membership includes
business, trades unions, local authorities, educational institutions, the voluntary sector and faith groups.

What should the Government’s Vision be for Britain’s Electricity Networks, if it is to meet the EU
2020 Renewables Target, and Longer-term Security of Energy Supply and Climate Change Goals?

2020 Targets and The Future of Electricity Generation in Scotland

3. In December last year, SCDI published The Future of Electricity Generation in Scotland the first major
independent study of the Scottish Government’s renewable energy targets which it had commissioned from
the independent international energy research consultancy Wood Mackenzie. This concluded that Scotland
can hit its target of 50% from renewable sources by 2020 and maintain exporting electricity to England and
Northern Ireland. Scotland’s electricity sector will, consequentially, produce a third less carbon dioxide.
Reaching this Scottish target is essential for the UK’s renewable energy and climate change obligations.

4. In Wood Mackenzie’s view, onshore wind will provide more than 80% of the increase in Scotland’s
renewable electricity by 2020, with marine, biomass and hydro expanding at a tenth of the rate of new wind.
This is likely to mean a 500% increase in the numbers of wind farms, with Scotland needing around 450 MW
of new wind power—more than twice the size of the country’s biggest operational wind farm—every year
until 2020. Expansion at this rate will mean £10 billion of investment in new electricity generation between
now and 2020.

5. Wood Mackenzie also provided a forecast of renewable generation capacity growth and compared it
with the views put forward in the Scottish Government’s draft Renewable Energy Framework. A
comparison is set out in the table below:

Technology Current (GW) Scottish Renewable Energy Wood Mackenzie
Framework 2020 Estimate (GW) 2020 Forecast (GW)

Hydro 1.4 2.1 to 2.4 1.7
Onshore Wind 1.3 5 to 7 6.6
OVshore Wind 0 1 to 4 0.5
Wave & Tidal 0 0.5 to 1 0.2
Biomass 0.04 0.2 to 0.4 0.4

Total 2.8 8.8 to 14.8 9.3

6. While the report concentrates on the future of electricity generation in Scotland, this is within the
context of Scotland’s high voltage power transmission network being connected to systems in England and
Northern Ireland and, following the introduction of BETTA in 2005, Scotland’s integration into the wider
GB electricity trading market. Wood Mackenzie also forecasts renewable generation capacity growth in the
rest of the UK. These underline the fundamental importance of the growth of the UK’s electricity
transmission networks to the mix of future supply.

7. The recently published report by the Electricity Networks Strategy Group (ENSG) sets out three
scenarios for the growth of renewable electricity capacity in Scotland by 2020: from a minimum scenario of
a 6.6GW of wind generation, a second scenario of 8 GW of wind generation and a third scenario of 11.4 GW.

8. In Scotland, Wood Mackenzie forecast that onshore wind will increase by 5.5GW, from 1.3GW today
to 6.6GW in 2020, towards the upper end of the estimate in the Scottish Government’s draft Renewable
Energy Framework. By way of comparisons, it forecasts that only 2.3GW will be added in England and
Wales and around 1GW added in Northern Ireland. Wood Mackenzie’s view is that:

“The growth of onshore wind capacity, as perhaps the cheapest and most accessible form of renewable
power, is likely to represent a large majority of the Scottish generation sector’s response to current
renewable energy targets. Some slowing of this rate at the very end of the period is assumed as
desirable sites become more diYcult to acquire and the sector finds itself competing for equipment and
investment in an increasingly active international market.”

9. The Crown Estate has announced that it will be oVering exclusivity arrangements to companies and
consortia for 10 sites for development of oVshore windfarms within Scottish territorial waters. In total, the
sites have the potential to generate more than 6GW of oVshore wind power. The Crown Estate Round 3
OVshore Wind Farm identifies a further two potential development zones around Scotland.

10. However, Wood Mackenzie forecast that Scotland’s oVshore wind generation will only increase from
0GW today to 0.5GW in 2020—5% of the total capacity for renewable energy—a much slower growth than
has been estimated in the draft Renewable Energy Framework. This contrasts with its forecast that there
will be oVshore wind development in England and Wales of 6.8GW. Its view is that:

“. . . there will be a noticeable shift from onshore to oVshore wind development in the UK during the
period, as developers circumvent the planning issues associated with onshore wind projects by going
oVshore and take advantage of the greater flexibility this also provides to locate generation close to
demand centres in the southern part of England. Unfortunately, without the introduction of significant
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oVshore transmission networks, oVshore wind in Scotland will rely upon much of the infrastructure
being used by onshore projects, and seems set to remain less attractive than developments further
south as a result.”

11. The Crown Estate has invited initial proposals from developers for the UK’s first commercial marine
power sites in the Pentland Firth and surrounding waters. The aim is to deliver 700MW of new oVshore
wave and tidal power by 2020.

12. Wood Mackenzie forecast that wave and tidal energy generation in Scotland will increase from 0GW
to 0.2GW in 2020, again a much slower growth than was estimated in the draft Renewable Energy
Framework. This is incorporated in the “Other Renewables” category of its forecasts. In this period, its view
is that:

“. . . the nascent nature of wave and tidal technologies, challenges associated with connecting oVshore
generating capacity to the grid, and expectations of high capital costs (roughly double those of
onshore wind) suggest it is unlikely that a significant volume of marine generation will be connected
to the system.”

13. The majority of Scotland’s potential is located around the Highlands and Islands. For example, the
Western Isles has the potential for at least 16GW of wind, 1GW of wave and 150MW of tidal. The proposed
Viking Energy wind farm on Shetland would alone meet 12% of Scotland’s renewable energy target and 5%
of Scotland’s CO2 reduction target. The potential of the Pentland Firth has already been noted. Three of the
10 potential sites for oVshore wind farms sites announced by the Crown Estate in Scottish territorial waters
are in Argyll and Bute, including the largest, the Argyll Array, at 1500MW. OV the east coast, the Beatrice
site situated in the Outer Moray Firth has a potential capacity of 920MW.

14. At over 40% of installed capacity, the load factor for wind energy is generally much higher in these
areas than in other areas of the UK. A wind farm on Shetland has recently achieved a world record of 58%
of capacity over the course of a year. Viking’s wind farm is working on a conservatively calculated load
factor of 46%. It has been estimated that to attain as much output on the Scottish mainland, the proposed
scheme would have to be twice as big in size. The areas are a very reliable power source for the UK and—
along with the local socio-economic benefits—the projects should be viewed as nationally significant.

15. Wood Mackenzie also presented an Alternative Case which assumes a lower rate of wind capacity
expansion and the extensive development of more eYcient, low carbon, fossil-fuelled power sources. Such
technologies are yet to be proven at a commercial scale in the power sector and the feasibility of such
additions will rely much upon the research and development activities of those companies currently active
in the field. However, this Alternative Case would emit less CO2 and put Scottish generation on a more
competitive footing in the wider GB power market. By 2020, output from gas and Carbon Capture and
Storage coal plants would account for nearly 55% of total generation. Due to the assumption of lower build
rates, renewable energy supply would fall to 40% of Scottish demand.

Beyond 2020

16. The report also highlights the potential loss of base load generation, specifically nuclear and coal-fired
plant closures that may occur in the period between 2020 and 2030, and the possibility that this could give
rise to a generation shortfall. Wood Mackenzie states that if Scottish demand is to continue to be served by
Scottish generation, it is highly likely that new base load capacity will be needed and that new nuclear
generation could represent a viable option at this time.

17. In total, Scotland has an estimated potential of 36.5 GW of wind and 7.5 GW of tidal power, 25% of
the estimated total capacity for the European Union and up to 14 GW of wave power potential, 10% of EU
capacity. In the long-term, the renewable electricity generating capacity in Scotland may be 60 GW or more.

Britain’s Existing Electricity Networks

18. Britain’s electricity networks were designed for a diVerent age in which electricity has been mainly
generated from a relatively small number of large scale plants. The network is already under severe strain
in Scotland as this pattern changes. After the development of hydroelectricity in the 1950s, the North has
generally exported electricity to the Central Belt. However, the main North-South transmission lines are
now at capacity. There are extra power flows in the South, and, in recent years, Scotland has typically
maintained power transfers to neighbouring networks of around 10TWh per annum, which has been limited
by the maximum operating capacity of the circuits between Scotland and England. However, all the
generation scenarios for renewables assume significantly increased power transfers from North to South and
from Scotland to England.

19. The current grid connection system was established to allow for the connection of a relatively small
number of very large generation projects, often with long lead times available. The recent trend towards
renewable generation has seen a much larger number of small projects seek access to the grid, which has
contributed to the current backlog (the so called GB queue). As access is allocated on a “first come, first
served” basis, projects with planning consent can be stuck in the queue behind projects that are less well
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developed. Renewables projects can currently wait for 10 years for access to the grid and the Transmission
Access Review 2008 by the UK Government and Ofgem found that “fundamental changes to the codes that
govern access to the grid” are required.

20. The worst aVected areas are often the ones with the biggest renewable resource. For instance, as Argyll
and Bute’s grid infrastructure is considered eVectively “saturated” even very small projects are being refused
connections before 2018.

Vision for Britain’s Electricity Networks

21. SCDI has set the following objectives for UK and Scottish energy policy:

— Security of Supply.

— Decarbonising Supply.

— AVordability of Supply.

— Optimising Economic Benefit.

— Security of Supply

22. There has been significant underinvestment in the UK energy industry over many decades. A
substantial percentage of the UK’s generating capacity is scheduled to close over the next 15 years.
Production of North Sea oil and gas is declining at a rate of 5% per year and the UK will soon, once again,
become an importer of both. There is a real danger that a business-as-usual approach will fail to attract
enough investment in generating capacity to meet peak UK demand. The UK has a relatively short time to
shape its electricity networks for the decades to come.

23. The European Commission’s Energy Security and Solidarity Action Plan: 2nd Strategic Energy
Review which was published in November 2008 stated that “the development of a blueprint for a North Sea
oVshore grid, interconnecting national electricity grids and plugging in planned oVshore wind projects”
should be recognised as an energy security priority of the entire European Community.

24. The future of Britain’s electricity networks is within international cooperation on an entirely new
scale. Scotland is leading the way in the development of a North Sea Grid, which should ultimately form
part of a Europe-wide electricity system. It will then be possible to balance variation in the energy generated
from solar in southern Spain, with wind, wave, and tidal resources from the north of Scotland.

25. Technology choice will proliferate and the system will become customer driven rather than supply
driven. The Energy Savings Trust has estimated that microrenewables could potentially supply as much as
30–40% of the UK’s total electricity demand by 2050. Power will flow to users and surplus from distributed
generation will flow back to the grid, supporting intermittency management.

— Decarbonising Supply

26. The electricity networks must support the complete decarbonisation of electricity generation which
is essential if the 2050 climate change target is to be achieved. Scottish Ministers believes that Scottish supply
could be decarbonised by 2030.

27. CO2 emission reduction and wider energy services will drive energy utility company revenue. It has
been estimated by National Grid that the introduction of smart metering could meet 6% of the UK’s 2020
target for CO2 emission cuts.

— AVordability of Supply

28. The cost of grid infrastructure improvements could add about £15 per year to the average UK
household electricity bill. Therefore, when decisions are made on investment, it is important that the costs
to consumers now and in the future, including the estimate by the Stern Review that climate change could
lead to a loss of between 5% and 20% of annual global GDP, are taken into account.

29. The roll-out of smart meters would enable customers focus on economic value, using a wider range
of products and services. Initial analysis by National Grid of the levels of benefits suggests £8 billion in 10
years, mostly from reduced demand.

— Optimising Economic Benefit

30. As a result of the credit crunch, economic downturn and lower price of hydrocarbons, the global
growth in renewables is slowing from the 30 to 40% seen in recent years. However, the sector is still enjoying
comparatively high investment. The European Investment Bank has increased its lending this year to about
a fifth of its total lending for energy projects. This amounts to 3 billion euros compared to 2.3 billion in 2008.
The Bank is considering lending to a large number of big oVshore wind projects in the North Sea worth more
than 1 billion euros. This lending could eventually amount to 7 or 8 billion euros. Investment in Britain’s
electricity network is not only an economic stimulus in itself, it is essential if the UK is to attract projects
and take advantage of this so-called “Green New Deal”.
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31. Island authorities and oVshore developers support “bootlaces” around the coasts of Scotland to take
the power they generate to the population centres. These sub-sea grid developments would oVer a
springboard for developing the North and Irish Sea Grids. It will be important that Government supports
suYcient generation capacity in order that investors have confidence in these proposals. This is a once-in-
a-generation socio-economic opportunity for the communities.

32. The exploitation of Scotland’s and the UK’s renewable electricity potential and its transmission
through an oVshore grid will, eventually, create the opportunity to export power to Europe. This would
benefit the UK’s balance of payments.

33. The oVshore wind and marine energy markets oVers great promise in terms of developing a wider
indigenous supply chain. The aim for the UK should be not simply to exploit the resource, but to create the
world’s leading technological hub. This will only happen with early projects in Scotland and the rest of the
UK. The sustainable development of oVshore wind and new marine and tidal renewable developments will
only be taken forward in the Highlands and Islands if the necessary capacity is first built into the grid. Early
progress in the marine renewable field is critical because the global competition is quickly catching up.

34. Smart grid technologies will not only improve electricity networks, but stimulate economic
development through competition which automatically encourages innovation. Several studies done in US
and Europe show that these cross cutting technologies have the potential to open new markets, new revenue
streams and create several high end jobs to serve the new markets. The smart grid is likely to serve as the
foundation for the growth of many new industries just as broadband is creating new markets in e-commerce,
telehealth, and online banking etc.

Electricity Networks Strategy Group

35. With the Britain’s electricity transmission networks recognised as a key determinant of the pace of
expansion and mix of renewable energy technologies, SCDI welcomes the ENSG report. This proposed the
largest single expansion of the gird in the UK since the 1960s, utilising 1,000 km of new cables, at a total
cost of £4.7 billion. The resulting network could accommodate a further 45 GW of which 34 GW could be
a combination of onshore and oVshore wind generation by 2020.

36. SCDI supports ENSG’s view that the upgrade of the Beauly-Denny line is simply essential on any
potential pathway towards the targets. It is the only practical and aVordable way to proceed, and its
completion will also unlock the upgradeable potential of the rest of the northern Scotland transmission
network through relatively uncontroversial reconductoring on existing routes and towers, without the need
for new overhead transmission routes, at a total cost of £780 million. These are required to make maximum
use of the existing infrastructure and overhead lines routes to connect renewable generation on the mainland
and the islands. OVshore connections will only proceed if the Beauly-Denny upgrade is approved.

37. The ENSG propose the provision of connection capacity to the Western Isles, Orkney and Shetland
via subsea links to the main interconnected system, together with a subsea link between the Kintyre
peninsula and Hunterston, allowing the contribution of 1.5–2 GW of renewable generation from these areas.

38. Further proposals by the ENSG would increase the transfer of power between Scotland and England.
One would further boost the Scottish/English inter-connectors. The Western subsea 1.8GW High Voltage
Direct Current Link (HVDC) would link Hunterston and Deeside on Merseyside at a total cost estimated at
£760 million. The Eastern subsea 1.8GW HVDC Link, would link Peterhead and Hawthorne Pit, Country
Durham at a total cost of around £700 million.

39. The need for these reinforcements depends on which scenario for the growth of renewable electricity
capacity in Scotland proves to be correct. However, as the report from Wood Mackenzie highlighted, the
availability of significant oVshore transmission networks in Scotland will itself be a determinant of the
growth of oVshore renewables. The ENSG propose to proceed with the Western HVDC Link and the
incremental upgrade immediately, with a target completion date of 2015, and then with the Eastern HVDC
link with a target completion date of 2018.

How do we Ensure the Regulatory Framework is Flexible enough to cope with Uncertainty over
the Future Generation Mix?

40. Ofgem has highlighted the significant challenges in forecasting. It has suggested that future electricity
networks may have to be larger to transmit more renewable energy and conventional power. In evidence to
the Environmental Audit Committee, E.ON UK stated that if the UK needs around 40000MW renewable
electricity to meet the EU renewable energy target, 36400MW of conventional supply will also be needed to
ensure that winter peak demand can be met. But Ofgem has also said that with smart grid technology, energy
eYciency and more decentralized generation activities, the national energy networks could shrink.

41. In The Future of Electricity Generation in Scotland, Wood Mackenzie forecast that demand for
electricity will rise by 10% between now and 2020 despite continued attempts to encourage greater energy
eYciency. This projection is probably applicable to the rest of the UK. SCDI believes that much more could
be done to promote energy eYciency. But the use of electric powered vehicles is likely to increase sharply,
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the Scottish and UK Government are expected to support major phased programmes of rail electrification
over the next decades and the anticipated new high-speed rail lines would increase energy consumption by
90% at top speeds. So overall demand for electricity may increase further.

42. The regulatory framework must be flexible enough to cope with the following:

— closures of existing generating plants due to various legislation and age profile;

— contracted new connections for all types of generating plant;

— the potential for, and location of onshore and oVshore wind generation; and

— the potential build rates for wind and new nuclear generating plant.

43. The ENSG report stated that there is a “high probability that at least 8GW of wind generation will
connect in Scotland”, and that this could potentially be 11.4GW. The critical point for Scotland, especially
the Highlands and Islands, is that planning begins now for grid upgrades which will transport and export
up to 11.4GW. Large hydro power schemes in north of Scotland oVer a prime example of the benefits of an
initial, ambitious investment in infrastructure to access renewable energy. These areas now boast some of
the cheapest, if not the cheapest, generation in the UK free from the eVects of fluctuating fuel prices.

44. The uncertainty can be reduced through planning. The Scottish Government has announced that it
will complete a Strategic Environmental Assessment for oVshore wind. It is intended that this assessment
will ensure that Scotland’s oVshore resource is developed in a strategic and coordinated manner. Ministers
have stated that they will prioritise the completion of the process within one year.

What are the Technical, Commercial and Regulatory Barriers that need to be overcome to ensure
Sufficient Network Capacity is in place to connect a Large Increase in Onshore Renewables,
Particularly Wind Power, as well as New Nuclear Build in the Future? For example Issues may
Include the use of Locational Pricing, or the Availability of Skills

Planning

45. The average time between planning application and completion of the construction of major
infrastructure seems to be over 10 years. The UK will not be able to meet its energy objectives if such projects
are not fast-tracked. SCDI welcomes the inclusion of electricity grid reinforcements as a national priority
within the Scottish Government’s National Planning Framework (NPF2) and the proposals for a National
Policy Statement in the UK Government’s Planning Bill.

46. The upgrade of the Beauly-Denny line is simply essential on any potential pathway towards the
renewables targets. It is the only practical and aVordable way to proceed, and its completion will also unlock
the upgradeable potential of the rest of the northern Scotland transmission network through relatively
uncontroversial reconductoring on existing routes and towers, without the need for new overhead
transmission routes. Any further delay would be likely to halt development in large areas of the country with
the best renewable resource.

47. The report from the ENSG builds on NPF2, but the documents are not entirely consistent. The ENSG
refer to a subsea link between the Kintyre peninsula and Hunterston, and the need for a new sub-sea cable
link between Hunterston and Carradale to allow future capacity to be built into the grid for Argyll and Bute
is mentioned in the text of the NPF2. However, it is not actually shown on the network map (map 8) in the
document nor is it detailed in the annex (unlike other proposed links to Shetland, Orkney and the Western
Isles). This may lead to challenges in the planning. It is important that all these links receive suYcient priority
if the major renewable electricity potential in these areas is to be realised.

Regulation

48. The regulatory regime has served its purpose. The Social and Environmental Guidance recently given
to Ofgem by the Secretary of State for Energy and Climate Change is a step forward. But Ofgem’s remit
now needs to be more strategic, supporting transmission reinforcements, and considering the total costs to
consumers now and in the future, including the costs of climate change.

49. One of the most significant barriers to renewable energy development in Scotland is access to the
electricity transmission system. The additional capacity is needed both for larger scale renewable projects
and for smaller scale, community driven projects. Renewables projects can currently wait for 10 years for
access to the grid. A more flexible and responsive network connection regime needs to be put in place. SCDI
is encouraged by the on-going work on the Transmission Access Review and GB Security and Quality of
Supply Standard, including the consideration by the UK Government and Ofgem of interim arrangements
to allow for the immediate connection of new capacity. SCDI welcomes moves by National Grid to reduce
delays and more speedily connect projects before major transmission reinforcements are made. These short-
term measures are possible as the rapid growth of variable wind on the system increases the potential for
greater sharing of existing capacity. It is a concern to SCDI that Ofgem has recently threatened to block the
initiative by National Grid.

50. TEC-Sharing (called CAP163) allows generators to share transmission capacity as long as they ensure
that the combined total of their projects does not exceed a pre-agreed maximum. This works where co-
incidence of peak output is rare.
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51. Regional Power Zone (Active Load Management) allows the distribution operator to control small
generators in a given area so that they can restrict output when necessary for grid control. This is currently
being applied on Orkney and its introduction is allowing a further 15MW of generation to connect. The
distribution operator, SHEPD, have the right to request Ofgem approval for another scheme in Argyll and
there is an intention to implement another one in the Western Isles.

52. A “Connect and Manage” system would oblige National Grid to provide (where a physical link to the
transmission system can be put in place) grid access within four years of generators making a commercially
committed application. The generator has to accept flexible operation. Such an arrangement would
significantly reduce uncertainties for generators and send strong signals for investment in grid infrastructure
and generation projects. SCDI hopes that a finalised ‘Connect and Manage’ system can be introduced as
soon as possible.

Locational Pricing

53. Grid capacity and transmission charging mechanisms which disadvantage those looking to develop
in rural locations away from the central grid network, are proving to be a serious barrier to ensuring
suYcient future network capacity. The current regime of locational pricing is designed for high load factor,
baseload generators, but it is also being levied on low load factor, intermittent generators. SCDI members
have questioned whether the model and inputs reflect the network and power flows, and whether the short
term year-on-year approach to charging properly reflect economic decisions in an industry with long-life
assets.

54. The UK’s system of transmission charging results in higher and less predictable charges for Scottish
based generators and is a particular disadvantage to those developing renewable energy projects in those
areas with the best resource.

55. A report for ScottishPower has shown that under the pricing regime energy producers in Devon and
Cornwall receive almost £9 per kW, those in London receive £5 and those in south Wales and Gloucester
receive £3. In Scotland, they are charged almost £14 and those in the north of Scotland pay £22. The operator
of a 50MW wind farm would pay a locational charge of about £1.1 million per year, while one in southern
England would receive subsidies of about £450,000. The additional locational costs for generators in the
north amount to 15% of their total costs and appear to run contrary to Government energy and climate
change policy, by making it harder to finance projects in optimal, but peripheral locations. This too is a
barrier to the geographical dispersal of projects to counter variability.

56. Charging is also volatile. Some generators have experienced year-on-year increases of over 100%. It
does not appear credible that a generator can impose twice as much cost on the network from one year to
the next. Stability and predictability are necessary for a healthy climate for new generation investment.

57. SCDI accepts the view that there are other important barriers to new generation, renewable or
otherwise, especially the present planning regime. However, it believes that the current transmission
charging regime is a significant disincentive and that a more appropriate approach is needed to achieve the
stretching renewable energy and climate change targets which the UK Government has agreed for the
European Union. Early renewable projects have been sited in areas of best resource. The UK and Scottish
renewable energy targets will now require an unprecedented and rapid expansion in areas which are
increasingly marginal. SCDI would suggest that the current economic climate is also important. Renewable
energy companies are experiencing serious diYculties in financing projects. When growth takes oV again,
this will also pose problems. Global demand for turbines will drive up the cost of projects and squeeze the
margin of financial return which will mean that locational pricing will increasingly become a barrier to
renewable development in peripheral areas. It will also disincentivise investment in extending the life of and
constructing new thermal plants to back up the variable power supply from renewable sources.

58. SCDI has called for a fundamental review of locational charging. It is supportive of the proposals by
the Scottish Government, ScottishPower, Scottish and Southern Energy, and the Scottish Renewables
Forum for a new methodology in which there is a level-playing field with generators using the UK
transmission network being levied at a uniform rate for each unit of energy that enters the system,
irrespective of its location. This would appear a simpler, more predictable and fairer system, which is more
aligned with Government policy objectives and would not impose extra costs on National Grid or the
consumer. Locational signals could be provided in other ways under consideration by the industry, such as
charging for network losses associated with generators’ output. The new approach would support
integration of the European energy market.

59. Transmission costs currently make up 3% of customer bills. Therefore, if these changes to the charging
methodology are implemented, consumers would not be aVected. The total revenue recovered from the
generators would not be altered either. The charging would, rather, be more evenly and fairly distributed.

60. The lack of a formal charging method and the resultant uncertainty/potential volatility is the biggest
barrier to renewable energy projects being developed on Scotland’s islands. The Viking wind farm project
will create a new industry on Shetland which will compensate for the rundown of the oil and gas industry.
An average of 230 local jobs will be created during each year of the construction phase and more than 50
local jobs created during the anticipated 25-year life of the wind farm. Through a unique community-private
sector partnership, it will return an estimated £25 to £30 million to the Shetland economy every year,
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including £18 million profits on average to Shetland Charitable Trust. Electricity demand on the island
peaks at 60MW and a large project (540MW) is needed to justify the estimated £250 million capital cost of
the cable connection. The indications are that transmission charging could be over 100 times greater than
in London and even 20 times higher than in Aberdeen. This would be a greater cost on an annual basis than
all the other costs put together and could make it commercially unviable. But Viking Energy is still awaiting
finalised figures and the project is proceeding into planning blind of its single biggest cost after project
finance.

61. The European Commission’s Renewables Directive of 2001 stated that: “Member states shall ensure
that the charging of transmission and distribution fees does not discriminate against electricity from
renewable energy sources, including in particular electricity from renewable energy sources produced in
peripheral regions, such as island regions and regions of low population density.”

62. SCDI has long supported the capping of transmission charges from the islands, would be a step
towards integration with the wider European market, and is very disappointed that, based on what is a
strongly disputed report, the UK Government appears to have rejected such a positive step. The eVect on
UK consumers of any special measures to adjust transmission charges for the islands would be virtually
nothing. On the other hand, the socio-economic value of renewable energy developments to the islands
would be transformational.

Skills

63. There is a need for greater clarity on the ability of the Scottish supply chain to take advantage of
natural resources and deliver the UK and Scottish Government targets. Meeting the targets will require a
change in the skills base across Scotland as at present it would seem that there are gap in skills across most
sectors in relation to renewables projects. However, this provides an opportunity particularly in the current
economic climate as opposed to necessarily representing a barrier. For example, in science and engineering
(for research and development), and in trades (for deployment and installation). Planning for training
facilities for oVshore energy services should be commenced.

What are the Issues the Government and Regulator must Address to Establish a Cost-effective
Offshore Transmission Regime?

64. The Crown Estate announced the third leasing round for oVshore wind energy is intended to deliver
up to 25 GW of new oVshore wind generation by 2020. In addition the leasing application process for
oVshore wind in Scottish Territorial Waters has granted 6.4GW of exclusivity agreements pending the
outcome of a Strategic Environmental Assessment. The Energy and Climate Change Department estimate
that 5,000 to 7,000 wind turbines, which would generally have to be more than 22 miles from the coast, could
be in the water by 2020. The Crown Estate is also holding a tender for marine renewable energy installations
in the Pentland Firth. It anticipates that up to 700MW will be achieved by 2020.

65. Further significant infrastructure upgrades will also have to be made if the full potential of oVshore
generation in Scotland is to be realised in this period. A report prepared by the Dutch marine energy firm
Tocardo found that “the current policy associated with obtaining grid connection agreements will not permit
any tidal energy developments over 5 MW in the Pentland Firth before 2016.”

66. In December 2008, The Crown Estate published a connection study in support of Round 3. This work
considered a scenario for connecting 25GW of oVshore wind. The study identified that approximately £10
billion of network reinforcements would be needed. Of these, approximately 7% related to onshore works.

67. Developing a grid will be a major challenge which calls for regular review. The oVshore regime must
work together in a co-ordinated way around the UK and there is some concern about a lack of clarity on
decision-making. The decisions and actions of the Crown Estate will clearly have a pivotal role in the
development of marine energy. In Scotland, SCDI welcomes the integration of the proposed National
Marine Plan into the NPF2. But details are needed on how the Scottish and UK marine legislation will be
co-ordinated. There is a risk that this uncertainty will make Scotland less attractive for international
investment.

68. A report by the Crown Estate made the following recommendations for Round 3:

(1) That environmental and planning constraints may aVect connection solutions for each zone.

(2) That the extent of constraints on supply chain may impact delivery of the Round 3 connections.

(3) The power transfer capacity of the HVAC and HVDC technologies should be raised to improve
economies of scale.

(4) A process to eVectively manage the Round 3 grid connection applications should be put in place.

(5) That “no regret” onshore reinforcement options should be progressed immediately to provide the
necessary transmission capacity in a timely manner.

69. Improved access to the National Grid system for oVshore wind, wave and tidal developers must be
implemented within a reasonably tight timeframe if the UK is to attract investment, and a major opportunity
for UK manufacturing and economic development, for example on the Scottish islands, is not to be missed.
This will be, ultimately, oVer access to the wider UK and European markets.
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70. A strategic approach needs to be taken to planning, design, licensing and investment. The Crown
Estate believes that the oVshore licensing regime can accommodate development of the required oVshore
transmission infrastructure.

71. This co-ordinated approach should also extend to associated onshore reinforcements and there is case
for commencing these ahead of connection applications. This will lead to the most cost eVective solutions.
The ENSG found that timely investment in associated onshore networks could save £850m overall.

72. This strategic approach would also give the supply chain the confidence it needs to invest in
infrastructure to support transmission development. The establishment of oVshore networks oVers the
opportunity to establish testing, manufacturing and monitoring facilities in island and remote communities.

What are the Benefits and Risks associated with Greater Interconnection with other Countries,
and the proposed “Supergrid”?

73. The future of Britain’s electricity networks is within international cooperation on an entirely new
scale.The European Commission published a new energy plan in November which identified as a strategic
priority the ultimate aim of combining a North Sea grid with ones in the Baltic and Mediterranean to create
a pan-European super-grid. A Europe-wide electricity system would be able to balance variation in the
renewable energy generated from solar in southern Spain, with wind, wave, and tidal resources from the
north of Scotland. This would improve security of supply, decarbonise supply, provide protection from fossil
fuel prices, and, given UK renewable energy export potential, optimise economic benefit.

74. The full super-grid which would be developed incrementally over 30 years. Scotland is leading the way
in the development of a super-grid through a study by the Scottish and Irish Governments into a connection
between Ireland and the west coast of Scotland which should ultimately form part of a super-grid.

75. If a Europe-wide electricity system is to be realised then work needs to start now. This will involve
surveying the seabed, planning, overcoming technical challenges and resolving how they would be funded
and regulated, who would be licensed to build them in the UK, and how European projects will be co-
ordinated.

76. Finance is a major potential stumbling block. It has been estimated that upgrading the EU’s power
infrastructure will cost upwards of £500 billion. Ultimately, billions of pounds of investment will need to be
attracted from the private sector. The European Commission has revealed that it could plough £30 million
into research. This could be attracted to a proposed test centre which is planned for Aberdeen. The Scottish
and UK Governments should work together to secure funding.

77. Looking ahead to the 2020 to 2030 period, it is critical especially critical for generation on the Scottish
islands to be linked into an oVshore electricity grid network which would interconnect with the Irish and
Atlantic sea developments to the south, and Norway and Iceland in the North. Furthermore, the creation
of an oVshore HVDC power station and onshore control capability to harness the future oVshore wind and
marine energy sources, whilst also controlling power flows to and from northern Europe, could maximise
economic and social benefits for the islands by claiming a portion of the transmitted energy value for their
economies.

What Challenges will Higher Levels of Embedded and Distributed Generation create for
Britain’s Electricity Networks?

78. The Energy Savings Trust has estimated that microrenewables could potentially supply as much as
30–40% of the UK’s total electricity demand by 2050. Short-term progress depends on Government support
for the industry in the current economic downturn by helping to maintain orders and removing the planning
barriers so that it can contribute towards the 2020 target and build towards 2050.

79. SCDI favours feed-in tariVs with an upper capacity limit at a level which is complementary to the
ROCs system and does not undermine investor confidence in it. SCDI believes that feed-in tariVs could
better support an expansion of smaller scale and decentralised renewable electricity schemes including
domestic microgeneration, onsite and community owned renewables. It recognises the strong case for front-
loading this support to stimulate demand.

80. The Scottish Renewables Forum has highlighted that small generators are charged as if they are using
both the transmission and distribution networks all of the time, but the power that they generate often does
not reach the transmission system. It is promoting the concept of a “gross-net” model in which the small
generators would pay for the amount of transmission which they actually use.

81. One model for the new electricity networks would include more large-scale renewables, local self-
suYcient networks and some commercial micro-generation. This would mean that suppliers need to look
at new business models to maintain their revenues and there would be diVerent regulatory pressures. The
system would change from a supply driven to a customer driven model. Customers would focus on both
economic and environmental value, using a wider range of products and services. Electricity would both
flows to users and back from distributed generation, supporting intermittency management. CO2 emission
reduction and wider services would drive energy company revenue.
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82. While oVshore grids are being planned and constructed, a temporary solution would be possible if
smart-grids are piloted for decentralised energy in north of Scotland and on the islands. This would involve
the electricity generated from these variable power sources supplying local consumers and industries when
it is available and the national grid supplying the electricity when it is not. This would enable the
Government and National Grid to test the impact of more unpredictable power on the network and help
to develop larger smart-grids. Hydrogen transport and storage are also potentially future options in these
areas.

83. Higher numbers of electric vehicles would increase demand, provide distributed storage capacity and
smooth levels of electricity demand on the grid. Battery manufacturer Axeon Holdings has calculated that
5,000 electric light good vans would result in carbon emissions reductions of 43,585 tons per year and
increase electricity demand by 29,190 mWh (or 54,987mWh for heavier box vans). More electric vehicles
will probably not cause problems in electricity supply in the short term. Early adopters are likely to be light
good vehicles and they can be charged overnight. This would result in no significant extra demand on the
grid and smooth demand. Smart metering and new tariVs could be needed to make eYcient use of electricity
and avoid overloading the grid, especially if Plug-In Hybrid Electric Vehicles prove popular following their
introduction in 3–5 years. Fast charging would place significant demands on the grid: overnight is better.

84. There are a number of associated challenges for Britain’s electricity networks. At present, there is a
serious lack of public charging infrastructure in most parts of the country—there are only two locations in
Scotland, both in Glasgow— and insuYcient progress has been made by Government in sorting out the
regulatory issues. Clarity is needed on how the electricity supply infrastructure will be developed and
charged for (public ownership/public good or competitive market) and on smart metering to get the best
value from current electricity generation.

What are the estimated costs of upgrading our electricity networks, and how will these be met?

85. Achieving the renewable electricity targets will depend on investment in the expansion transmission
capacity on a scale which has not been delivered for many years. But any delay could temporarily sterilise
the development potential of large areas of the country, which might otherwise provide suitable sites for new
generation, and severely restrict Scotland’s renewable energy potential.

86. According to a recently published report by Ernst & Young report for Centrica an investment of
£234 billion will be needed by 2025. Last June it estimated that £165 billion was needed by 2020. Since then
the cost of renewables has increased significantly, especially for oVshore wind, due to component inflation
and the weak pound. Investment rates will have to be double what they are at present.

87. The costs broken down in the Ernst & Young report include: £12 billion for an oVshore transmission
grid; £12bn for onshore grid reinforcement; £4.2 billion for enhancement to the distribution network; and
£13.4 billion for smart metering.

88. Electricity consumers will help meet the costs of upgrading UK electricity networks. The cost of grid
infrastructure improvements could add about £15 per year to the average UK household electricity bill.
Therefore, when decisions are made on investment, it is important that the costs to consumers now and in
the future, including the estimate by the Stern Review that climate change could lead to a loss of between
5% and 20% of annual global GDP, are taken into account.

89. There may also be a role for more direct Government support, especially at this time. Other
governments, such as the US, appear to be intervening more directly. The Climate for Recovery study for
HSBC found that the UK is investing $2.1 billion in green stimulus (6%), less than a third of France’s
$7.2 billion (21%), less than a sixth of Germany’s $13.8 billion (13%) and 110 times smaller than China’s
$221.3 billion (38%). The recent Canadian Government Budget included a $1 billion green infrastructure
fund for transmission lines to connect renewable energy projects.

90. Lord Stern has said that the world should spend $400 billion, 20% of the planned global fiscal
stimulus, to support low-carbon technologies such as home insulation and renewable energy. He believes
that public investments being made now must not lock in carbon emissions. This investment would have
long-term benefits. A report for World Resources Institute found that every $1 billion spent now in the US
on technology such as energy eYciency and renewable energy would generate 30,100 jobs and save the
economy $450 million a year.

91. The UK should explore international sources of funding. The Scottish and UK Governments have
independently been speaking to sovereign wealth funds in the Middle East. This year the European
Investment Bank is increasing its lending to renewables sector to about a fifth of its lending for energy
projects—a total of 3 billion euros in 2009, up from 2.3 billion in 2008 and 2 billion in 2007.

How can the Regulatory Framework ensure Adequate Network Investment in light of the
current Credit Crunch and Recession?

92. The carbon price has fallen from rates of between 30 (£28) and 40 (£38) per tonne a year ago to well
under 10 per tonne today. This is reducing the value of carbon credit which renewable electricity generators
receive in the carbon trading scheme and reducing the incentive for investment in the in low carbon
technologies. Decisions are being postponed though not yet cancelled outright.
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93. National Grid has said that the Government needs to introduce fresh incentives to guarantee that
over £100 billion of investment is made over the next decade to ensure the stability of the power grid. This
could include placing a floor on the price of carbon to boost investment in new nuclear and oVshore
windfarms.

94. The credit crunch and recession has made it more diYcult for network owners to fund investment.
Charges are capped at a level which does not at present create a high enough return on investment to enable
them to borrow money from banks. A recent report by Ernst & Young that said that rates of return on
electricity projects would have to rise by a couple of percentage points to satisfy investors. In response to
similar pressures, the new US Administration has increased the rate of return on investment in order to fund
a programme to build new networks. The UK Government and Ofgem need to consider the UK’s
competitive position.

How can the Regulatory Framework encourage Network Operators to Innovate, and what is the
Potential of Smart Grid Technologies?

95. Greater variability of the power supply to the grid network will mean that the system needs constant
balancing. Pump storage technologies can help address this variability, providing significant quantities of
power at very short notice. However, one barrier to the development of pump storage is that it is currently
treated and charged as electricity generation. In SCDI’s view, pump storage should be regarded in the
regulatory framework as storage and not generation.

96. The grid’s character will have to change. A smart grid is needed to go with smart metering. As
generation becomes less controllable, it will have to be more controllable. Customer load will have to adapt
to supply capability, for example demand from electrical appliances could be remotely turned down at times
of lower supply. There is also the potential for more decentralised networks. Network operators should be
encouraged to accept newer technologies like power electronics which will act as key enablers for the smart
grids of the future.

97. Smart grid technologies will not only enhance electricity networks but also stimulate economic
growth through competition which automatically encourages innovation. They have the potential to open
new markets and revenue streams, and create several high end jobs to serve them. The regulatory framework
can encourage network innovation to go hand in hand with market innovation.

Is there Sufficient Investment in R&D and Innovation for Transmission and Distribution
Technologies?

98. SCDI has been told that it is not the scale of the investment in R&D and innovation which is
inadequate, but rather that insuYcient progress is being made from feasibility studies to testing and proving
these technologies. It may be that stricter guidelines should be attached to public funding for R&D and
innovation to incentivise demonstration projects above fundamental research.

99. The innovations which produce the next generation of networks are likely to be made by the
manufacturers such as Siemens. Utility companies should be encouraged to approach them collectively with
clear indications of requirements. Industry consultations should include a wider representation from the
industry and not just network operators. It is very important to understand the future energy mix and the
role of innovation to address these changing requirements.

100. Particular attention needs to be given to innovations in response to global warming. At present,
increasing temperatures would make transmission wires less eYcient, which would mean that even more
electricity has to be generated.

101. There are a number of exciting and innovative projects and developments in Scotland which aim to
enhance the quality of renewables projects and increase their rate of deployment. If grid capacity is
increased, there would be the potential to undertake more testing here and to create centres of excellence.

What can the UK Learn from the Experience of other Countries’ Management of their Electricity
Networks?

102. SCDI understands that no country in Europe or North America has made much progress on
restructuring their physical electricity networks. Progress has been focussed on managing the existing
resources better by reducing costs.

103. A recent European study by Capgemini concluded that UK electricity Distribution Network
Operators lead the field on controlling costs and reaching operational eYciency targets by employing good
outsourcing and performance management techniques. It suggested that Europe can learn from the UK.

104. It is important to remember most of the countries within Europe have diVerent operational
structures. The only example of multi-national trading system to date is Nord-Pool operating between
Norway, Sweden and Finland. This could potentially help aspects of managing integrated networks in the
UK.



Processed: 18-02-2010 02:05:46 Page Layout: COENEW [O] PPSysB Job: 425365 Unit: PAG1

Energy and Climate Change Committee: Evidence Ev 251

105. The experience in Germany oVers an alternative model for developing subsea infrastructure for
oVshore wind and marine energy generation. It has passed legislation to “accelerate” infrastructure via
planning and finance by one Transmission System Operator on behalf of groups of oVshore projects.

March 2009

Memorandum submitted by Scottish Natural Heritage

1. Scottish Natural Heritage (SNH) is a non-departmental public body funded by Scottish Government
and responsible through Ministers to the Scottish Parliament. Our purposes are to promote the care and
improvement, responsible enjoyment, greater understanding and appreciation, and sustainable use of the
natural heritage, now and for future generations. The natural heritage embraces landscape, habitats and
wildlife, and the capacity that these have to contribute to people’s well-being. SNH is an adviser to
Government and to planning authorities on natural heritage matters, including on the impacts of electricity
infrastructure, and a statutory consultee on environmental impact assessments and strategic environmental
assessments.

2. Electricity networks have a very significant impact on Scotland’s natural heritage, particularly through
the visual and landscape eVects of the many overhead pylon lines constructed to serve Scotland’s
communities, and to harvest “power from the glens” in the mid-20th century programme of hydropower
development. In localised areas in or adjacent to protected sites, bird impacts can be a concern, but these
have normally been resolved by careful routing and mitigation (e.g. bird deflectors).

3. The requirements to enhance the grid in Scotland have increased because of the scope for wind power
and will increase again in future to enable the potential to be realised for wave and tidal power, for which
much of the UK resource is in north and west Scotland, and oVshore wind.

Q1. What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

4. By 2050, if the Climate Change (Scotland) Bill is passed, Scotland like the rest of the UK will have a
target of reducing greenhouse gas emissions by 80%. Given the substantial residual emissions from land use
change which it will not be possible to eliminate, and the likely continued dependence on fossil fuels for some
modes of transport, this would require electricity generation to be virtually carbon-free by 2050. This will
require a change in approach so as to ensure that the electricity grid is capable of collecting all forms of
renewable energy both on and oVshore, and facilitates the development of small-scale and distributed
generation. Given the long-term nature of energy infrastructure, it is important that this aim is reflected in
all decisions on new infrastructure and substantial refurbishments from now on.

5. To do so, grid networks should:

— enable electricity to be collected from those areas rich in renewable energy resources and where
there is environmental capacity (e.g. parts of upland Scotland for onshore wind, tidal streams in
north Scotland, wave power in north and west Scotland, oVshore wind).

— minimise any problems arising from the intermittency of renewables, and the need for backup
conventional generation.

— enable distributed and small-scale generation to become a reality, allowing small scale renewable
generators and distributed plant including CHP to be developed locally, so as to meet local
demand, reduce the need for strategic interconnection, and helping to foster a new public
awareness of the relationship between energy use and the requirement for energy infrastructure.

— deploy best environmental practice, placing a much higher priority on undergrounding of
electricity networks or the use of undersea cables so as to reduce visual and landscape impacts,
albeit with recognition of potential impacts on habitats and the need to secure an appropriate
cost balance.

Q2. How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

6. At present the regulatory framework is demand-led, that is the electricity network is developed by
transmission companies in response to demand expressed by proposals for new generation. This process is
inadequate in the face of current needs for a strategic change to equip the UK in meeting climate change
targets. While demand-led regulation may operate at a lower level, there is a need for Government to develop
a high-level strategy for the development of the electricity network, as a key infrastructure requirement. That
strategy should be developed taking account of:

— associated potential environmental impacts—e.g. by undertaking a strategic environmental
assessment. The impacts considered should include the visual, landscape and biodiversity impacts
associated with overhead power lines and buried cables, as well as the climatic benefits of enabling
the UK’s climate change targets to be met;
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— the available renewables resource in diVerent parts of the UK and surrounding waters, and their
ability to accommodate such development within their environmental capacity;

— the uncertain timescales over the development of technologies such as wave power or carbon
capture and storage. The strategy might identify a number of options, deployment of which would
depend on such technological progress. It should take account of the risks and uncertainties for
generating technologies throughout their life-cycle; and

— the need for network infrastructure to be resilient to the impacts of changing climate and associated
weather events, weather patterns and coastal and river flood risk.

In this connection we are aware of the recent report by the Electricity Networks Strategy Group “Our
Electricity Network: a Vision for 2020” which is a welcome forward look at requirements to 2020. However
we note that it is purely a technical appraisal in terms of expected transmission requirements; it does not
include any environmental considerations.

Q3. What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

7. In Scotland, there has been widespread development of onshore wind power and there are many new
proposals in the planning pipeline. While there are some grid capacity limitations in south Scotland, it seems
likely that these can be addressed through grid reinforcement or new grid sections without major contention.
For north Scotland and the northern islands, however, there is a need for major new network capacity
between the demand centres of central Scotland and distant areas of prime wind resource including
Morayshire, East Highland, Caithness and Shetland.

8. We point to four ways in which regulation might be improved.

(i) Setting environmental standards

9. SNH was an objector at the Public Local Inquiry for the Beauly-Denny strategic grid enhancement.
While we supported the overall need for a grid enhancement in principle, and stressed that support at
inquiry, we were not satisfied that the transmission companies had undertaken a suYciently thorough
exploration of alternative options, including the option of undergrounding, in two sensitive sections—one
of which was where the proposed line would cross the Cairngorms National Park. That exploration only
took place through the public inquiry as a result of the interventions by SNH, the relevant planning
authorities and many other parties.

10. Some see this as an example of a “regulatory barrier” which has delayed an important proposal by a
period of years. Our view is that it is indicative of a lack of Government encouragement as to the need to
pursue best environmental options in developing electricity infrastructure. Currently there is a “vicious
circle” in which Ofgem interprets its requirement to regulate to protect the interest of consumers as meaning
that network developments should be identified at lowest cost; while the grid companies argue that if they
design developments other than at lowest cost, they will not be approved by Ofgem. Ofgem accepts that a
higher cost option may be necessary if it is deemed to be a requirement by the planning system. This
approach sets up the planning system as a “regulatory barrier” and in our view is likely to lead to continued
contention over major grid proposals in the future.

11. We strongly recommend that Government articulates some clear guidelines on the expected
environmental standards of electricity network development and associated energy infrastructure. These
guidelines should include acceptance that higher cost options including undergrounding of high voltage
cables or the use of undersea cables are required in some locations in order to avoid potential adverse impacts
on landscapes and local communities. Underground and undersea cables are by no means a panacea—they
have many associated environmental impacts of their own—but should play an important role in enabling
a UK electricity network to develop without an overall increase in wirescape impacts.

(ii) Use of underground and undersea cables

12. The use of high-voltage underground cables for strategic grid lines has to date been limited in the UK,
but there is considerable experience elsewhere in Europe. The use of solid dielectric cables has now generally
replaced the use of oil-filled cable technology, even at the highest voltages, thus avoiding the potential oil
pollution problems associated with the latter. There is a need to promote greater confidence in the use of
underground cable technology, by ensuring free flow of information on any problems in installation and use.

(iii) Consents process for underground high-voltage cables

13. There is an anomaly in the consents system, in which overhead power lines of voltage 20kV or more
require ministerial consent under Section 37 of the Electricity Act, while underground power lines, at
whatever voltage, do not. Nor do they require planning consent, as they are deemed permitted development
(in Scotland, under the General Permitted Development Order). We currently have the situation in Scotland
in which a strategic high voltage electricity link is being proposed between Beauly and the Western Isles,
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deploying an underground DC cable across nearly 50 miles of the Scottish Highlands, without a need for
planning or Electricity Act consent. Installation of an underground cable is no minor work—it involves
disruption of ground on a scale similar to that required for a pipeline installation, and there are cable joints
and cable heating eVects to be considered.

14. Consent is however required, from SNH, where such a cable aVects any site of special scientific
interest. SNH may therefore in the position of exercising a consent over small parts of a major linear
engineering project, in principle without the need to consider the project and its benefits within the context
of the development plan. We suggest that this is an anomaly which should be put right—for example through
inclusion of underground cables above a certain threshold capacity or voltage within the scope of Section 37
of the Electricity Act, and possibly by qualifying the scope of permitted development status within planning
legislation. This would enable Scottish Ministers or the planning authority to take a view of the project as
a whole, including any impact it may have on SSSIs, seeking advice as required from SNH. While this might
be seen as an additional regulatory requirement, rather than overcoming a regulatory barrier, in the long
term it will be in the interest of transmission companies that major transmission routes carry the consent of
the local authority. There is no need for such a new regulatory requirement to impinge on the present ability
for low voltage local cables to be undergrounded as a form of permitted development.

(iv) Rules for grid connection

15. In some parts of Scotland renewable generation proposals have been delayed because of a lack of grid
connection capacity. We welcome the flexibility applied by Ofgem in some “Renewable Energy Zones”
whereby new renewable generation can be developed on the basis that at times it may be constrained oV.
This seems an appropriate approach, particularly for outlying or island areas, where there is a reasonable
expectation that grid connection capacity will be enhanced in the future.

Q4. What are the issues the Government and regulator must address to establish a cost-eVective
transmission regime?

16. We identify three issues:

— Regulators should have as a key objective the need to secure carbon reductions compatible with
the targets in the UK Climate Change Act and Climate Change (Scotland) Bill. Therefore,
decisions should be taken which are consistent with the overall emission factor for UK electricity
supply reducing over time, in accord with the needs of the climate change programme, and with a
goal for 2050 of having a virtually carbon-free electricity system.

— OVshore renewables development oVers a clear opportunity for Government to adopt a strategic
approach to the provision of grid connections, with a view to minimising the number of oVshore
cables laid, the number of grid landfalls and the need for associated grid infrastructure at the coast,
and the overall disruption to the seabed. Such an approach should also help to reduce duplicative
costs. Where a grid connection is developed as a component of a specific generation development
(rather than part of the nationally-operated grid), the regulatory system needs the ability to oblige
an operator to make spare capacity available, under reasonable network access rules, to other
generators.

— Through Ofgem, Government has established a high level of electricity network reliability through
the application of national grid standards including the requirement that the grid system has a high
level of redundancy built in, such that failure of any one component will not disrupt electricity
supply. SNH is not able to comment on the need for or desirability of maintaining these grid
standards across all parts of the UK. However we suggest that Government needs to keep under
review whether these standards remain appropriate and cost-eVective, in circumstances where there
is a wider range of generation sources than hitherto, and, in due course, where the level of
distributed and embedded generation may be suYcient to provide electricity to meet those
electricity needs deemed essential.

Q5. What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

17. Interconnection with other countries would enable the UK to minimise the level of little-used
conventional power generation capacity which may otherwise have to be installed simply to cover for
intermittency in renewable generation.

Q6. What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

18. Embedded and distributed generation may in early years be less reliable than current major plant.
However once developed in number they will provide a level of local supply which should reduce the risks
associated with strategic grid failure and reduce the need for conventional plant to cover for the
intermittency of large-scale renewable generators. The challenge for electricity networks is to provide the
flexibility needed to accommodate any intermittency in local production, and to enable connection to the
grid at a cost which is not a disincentive to the development of embedded and distributed generation.



Processed: 18-02-2010 02:05:46 Page Layout: COENEW [E] PPSysB Job: 425365 Unit: PAG1

Ev 254 Energy and Climate Change Committee: Evidence

Q7. What are the estimated costs of upgrading our electricity networks, and how will these be met?

19. No comment.

Q8. How can the regulatory framework ensure adequate network investment in light of the current credit
crunch and recession?

20. As explained above (Q3) we believe there should be a strong element of Government vision in the
development of a strategic grid network. Government could place an obligation on grid companies to
develop plans and to secure approval for the development of networks which match up to that Government
vision. That would not of itself ensure network investment, but it would ensure that when that network
investment funding becomes available, it can be translated with immediate eVect into implementation of
agreed plans, rather than triggering the start of a lengthy planning process. There would be a need to approve
early expenditure on the development of such plans.

Q9. How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

21. One of the main and commonest arguments made against renewable technologies is that they are
intermittent, and therefore require back-up by fossil fuel power stations which may remain unused for large
periods of time. Smart grid technology should be seen as an important tool in accommodating intermittency,
for example by activating local or distributed generators, or by limiting non-crucial demand, at times when
there is a shortfall in supply, and by directing electricity to storage systems (heat or electricity) at times of
surplus. The development of storage systems may require new incentives.

22. In the future, when it may be expected there will be very substantial dependence on renewable
generation, it seems likely that the concept of “electricity demand” will have to become more clearly
structured into, for example “essential demand”, “desirable demand” and “optional demand” so as to
facilitate active demand management by grid operators. Structuring demand in this way would enable peak
load periods to be spread, using smart grid technology in combination with diVering tariVs for diVerent types
of demand. Reduced peak loads would translate into a reduced overall requirement for energy
infrastructure.

Q10. Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

23. No comment.

Q11. What can the UK learn from the experience of other countries’ management of their electricity networks?

24. Our impression is that there is considerable experience of installation and operation of high voltage
underground cables elsewhere in the world. It would be helpful to ensure that such experience is collated in
an open, transparent way so that there is a widely shared understanding of best practice and the construction
and operational costs of such installations.

March 2009

Memorandum submitted by Scottish Power

ScottishPower is a major owner and user of electricity networks in Great Britain. We own the high voltage
transmission network in the South and Central Belt of Scotland, working with National Grid who act as
the GB System Operator. We also own and operate the electricity distribution network in the same area,
together with that in the Merseyside and North Wales (Manweb) area. As a network user, ScottishPower
has some 6,000 MW of power generation, being mainly coal fired units in Scotland and gas fired units in
England, and sells electricity to over 3 million customers.

Summary

We welcome this inquiry, which is timely as the GB network is beginning to be re-configured toward a
low carbon future in which renewables, nuclear and carbon capture and storage are expected to be the key
technologies for power generation. The main points we would like to make are as follows:

(a) In practice, the decarbonisation of our electricity will mean a considerable increase in the use of
wind generation in the North of Britain, especially Scotland. There will also be the need to
accommodate significant new inflows of nuclear power, likely in our judgement to come from
existing nuclear sites both in the South of England but also in Wales and the North.

(b) Against this background, the essential task is to get on with ensuring that the new generation
plants, whose location is essentially fixed by the resource or other constraints, can be connected
without undue grid constraint problems. This can only be achieved by pressing ahead with the
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significant grid upgrades that have been identified in the Energy Network Strategy Group (ENSG)
final report. Ofgem has granted the funding to allow for the design of the key high priority upgrades
and it will be important that the construction funding is made available in a timely manner.

(c) We have been concerned that Ofgem have allowed themselves to be distracted by creating elaborate
schemes of locational price signals and incentives around the necessary grid enhancements. These
will not change the underlying realities of what needs to be done, but could increase costs and delay
delivery by deterring and distracting investors. Instead, we would urge Ofgem to utilise the
mechanism in the existing transmission price control to fund the necessary investments.

(d) More generally, it is important that price controls for the ongoing operation and refurbishment of
the networks reflect the challenges to investment posed by current credit conditions. We see the
markets applying significantly higher premia to both equity and debt; in order to attract capital
which the markets (or holding companies) could allocate elsewhere, network companies will need
to show rates of return which are competitive with other similar opportunities elsewhere. Recent
price control innovations in Britain have increased the risk borne by network companies, which
could cause investors to question whether they can be sure that eYciently incurred expenditure will
be remunerated.

(e) The availability of suitably skilled individuals needed to deliver the required investment represents
a significant risk.

(f) Smart metering and smart grid can play a helpful role in mitigating some of the variability in wind
generation and in more eYciently handling micro generation, and we support their continued
development. However, significant back-up will be necessary for wind (where calm conditions can
last several days) and we consider that large scale low carbon sources such as wind farms, CCS and
nuclear will inevitably be the mainstays of the future network.

The Committee’s Questions

1. What Should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

1.1 The UK faces a significant challenge in delivering its share of the EU Renewables Energy target.
Critical to success is Government support and recognition of the need for significant investment in network
infrastructure and the creation of a more eYcient and supportive planning framework. Enhancements to
the networks will also be needed to support the new nuclear build that is likely to play a key role in
decarbonising the electricity sector while maintaining security of supply.

1.2 There is a need for significant investment in the network infrastructure to manage the increased
contribution from renewable energy, and to manage the associated peak capacity and operational and
system stability issues. Innovative approaches to optimising use of present network assets as well as network
expansion require serious consideration.

1.3 Delivery of the 2020 renewable energy target and the longer term goals will require swift action to
ensure that; the supporting infrastructure is in place; planning decisions are made in a timely manner; and
that key issues such as technology supply chain constraints are addressed. In addition to planning and
infrastructure, including identifying OVshore Transmission Owners, coordinating connection between
oVshore and onshore infrastructure followed by construction.

1.4 We fully support the recommendations in the Energy Network Strategy Group (ENSG) final report.
This sets out a programme of priority transmission investments to resolve the constraints in the GB network
and it is essential that it is implemented promptly. We welcome Ofgem’s proposals to fund the necessary
design work for the key priority projects and look forward to the early go-ahead for the actual construction.

2. How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

2.1 We do not consider that uncertainty is a major problem at this stage. The ENSG recommendations
identify the key and immediate transmission upgrades that are required and which will enable a significant
proportion of the required renewables to be connected. Additional upgrades identified by ENSG can be
progressed as the renewables fleet builds up. Similarly, we believe that the feasible sites for new nuclear
development are well known and that integration of the necessary grid upgrades into the process should not
be diYcult.

2.2 A supportive regulatory regime, aligned to Government’s ambition in meeting EU targets and
security of supply objectives, is paramount. Network operators have a central role to play in the delivery of
energy policy objectives. However, it must be recognised that the regulatory body also bears a responsibility
in delivering energy policy and it is not suYcient to simply place all responsibility for delivery with industry.
Ofgem need to become an important facilitator in the process by developing a balanced, supportive and
forward-looking regulatory framework.

2.3 A key requirement of any regulatory framework is to ensure that the confidence of the financial
market is retained, particularly during the current economic climate. Increasing network investment will
require the provision of significant amounts of finance from the investment market and should current
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circumstances persist, this will mean higher financing costs and more restrictive debt covenants. Prospective
investors must therefore be re-assured that all eYcient expenditure by network owners is recoverable and
that the rewards available to them are commensurate with the risks they are faced with in transforming their
networks.

3. What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as nuclear build in the future? For example issues may include the use of locational pricing or the availability
of skills.

3.1 The ENSG final report highlighted that the UK will need to incorporate the use of technologies that
have yet to be employed in the UK energy network that include HVDC and Series Compensation. Coupled
with the expected volume of renewable generation, these could present a number of technical challenges for
the operation of the network.

3.2 Under capacity of the supply chain places a significant risk to timely delivery of suYcient network
capacity. A consequence of the volume of activity being undertaken in the replacement and assembly of new
network assets is the ability of suppliers to deliver to short timescales. Currently forecast lead times for
delivery of equipment is prohibitive in completing projects on a timely basis. In addition, the UK is now
heavily reliant on sourcing equipment from oversees suppliers leaving it exposed to global markets and
volatility when placing procurement contracts.

3.3 To deliver the combined DNO investment plans in respect of DPCR5, will require approximately 9000
new posts in engineering and crafts across the industry. The unavailability of suitably skilled individuals
needed to deliver the required investment represents a major risk. The industry faces a dilemma as many of
the people with the necessary skills are approaching the end of their careers. This combined with the average
lead-time to fully train suitable replacements in the order of 5 years, represents a significant barrier. The
industry needs to be able to attract new people that have the necessary skills, education and training.

3.4 Planning remains a significant barrier to the development of the necessary infrastructure required to
accommodate new forms of generation. In order to meet the 2020 target, investment in infrastructure must
take place ahead of construction of new generation. Historically, the timeline for constructing new
transmission network has taken longer than for that of the new generation.

3.4 The key to connection of a large volume of renewable and nuclear generation is the provision of
infrastructure within timescales aligned with the development programmes of those generators. Short-term
measures such as the rationing of capacity through an auction process or the introduction of locational
charging will deter potential developers from investing in areas rich in renewable resource but lacking in
transmission infrastructure. Developers require certainty over connection dates and predictability and
stability of transmission costs before funding can be secured in an increasingly diYcult economic climate.

3.5 Moreover, developing these measures, which will inevitably lead to winners and losers, will inevitably
distract all parties as they seek to protect their commercial interests. But, as the location of the wind resource
is known, and (in our judgement) so are the locations of new nuclear power stations, these measures will not
actually help get the necessary infrastructure built or lead to more eYcient location of generation. Instead,
Ofgem should focus on eYciently funding the delivery of the ENSG recommendations and the necessary
upgrades for nuclear development.

4. What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

4.1 The successful development of oVshore wind and fulfilling the potential of wave and tidal stream
generation as well as the associated network infrastructure is essential if the UK is to meet its EU 2020
targets.

4.2 The proposed oVshore licensing regime gives rise to individual licences for connecting oVshore wind
farms to the onshore grid. This will promote a ‘radial connection’ approach and raises questions as to
whether such an arrangement is sustainable or whether instead (or in addition) an oVshore interconnected
transmission system might be desirable from both a technical and economic perspective to fully realise the
potential oVshore resource. It should also be noted that significant investment in the onshore network would
also be required. It will be necessary to consider an integrated approach towards the planning and design
of both the onshore and oVshore system.

4.3 There needs to be acknowledgment of the importance of a coordinated approach for the development
of infrastructure for Round 3 oVshore projects, as opposed to the current piecemeal approach promoted
through the regulatory framework for Rounds 1 & 2.

4.4 To achieve the very significant export capacities proposed in Round 3, a strategic view of the overall
infrastructure must be established which concludes, that by reacting to individual requests for connections,
even when grouped together within a framework of an annual window, this will inevitably lead to an
ineYcient design and ultimately increase the cost to consumers. We therefore believe that there is now an
opportunity to progress the Round 3 oVshore transmission networks by identifying a single OFTO for each
geographical area.
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4.5 As a consequence consideration of the regulatory regime needs to take place of how it can eVectively
deal with Round 3 connections and allow infrastructure associated with an entire development zone to be
constructed by a single OFTO. Such infrastructure could be strategically developed in an economic and
eYcient manner with a mechanism allowing for adjustments to the revenue stream that reflect the extent of
investment eYciently completed.

4.6 The final regulatory regime is key to ensuring that potential OFTOs are attracted into the oVshore
arena and are able to attract the required investment from the financial markets.

5. What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

5.1 Any proposal to increase the interconnection between Europe’s electricity networks will require
national regulators to adopt a consistent approach in performing and executing their duties. Another key
consideration will be the harmonisation of the various industry codes and planning standards that governs
the development of infrastructure within each country.

5.2 The financial capacity of network operators will be an obstacle for building new network against the
backdrop of the current financial crisis. However, this should not detract from the fact that investment in
network infrastructure is critical that further emphasises the importance of ensuring that network operators
are adequately funded.

5.3 It is widely recognised that the commercial and regulatory issues surrounding the construction and
use of any proposed “supergrid” would be complex, however if EU objectives are to be met, the proposed
supergrid could be an important enabler, particularly in relation to security of supply. A valuable first step
would be for a cost and benefit analysis to be completed; as well as the cost of the project and the benefits
in terms of security of supply, promotion of competition and greater access to energy storage, this could also
consider risks such as increased exposure to power outages in other EU member states.

6. What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

6.1 We are answering this question in terms of multi-megawatt connections such as distribution-
connected wind farms. DiVerent issues arise in relation to micro generation, which we will address in
question 9 (innovation).

6.2 The current rate of connection for new generation is limited by the complexities of obtaining planning
consents and land rights. It is also held back by the structure of incentives faced by the Great Britain
Transmission System Operator (GBSO) under the current regulatory regime, whereby the GBSO is
incentivised to reduce constraint payments received by generators whose energy production is restricted.

6.3 Whilst planning remains key, it is a concern that NGET’s CAP167 proposals seek to further restrict
future generation connecting to the networks of distribution operators that, whilst they do not trigger any
local transmission works are seen to be a contributing factor to the rising cost of constraints on the wider
transmission network. This proposal, should it be implemented, would severely limit the level distributed
generation connecting in Scotland. We acknowledge, however, the lack of support for its implementation
from the industry as a whole. The CAP167 amendment currently sits with Ofgem for approval and it is
critical to the future of distributed generation in Scotland that Ofgem do not approve the NGET proposal.

6.4 National Grid recently issued an updated GB Queue Management methodology that now gives
embedded generators the ability and right to request advancement to connection, if contingent upon future
transmission upgrades. The work carried out to date by the three transmission companies has been
encouraging, and has seen the advancement of connection dates of a number of projects.

6.5 There is however a concern as to how distributed generator schemes will be treated under the enduring
Transmission Access Reform (TAR) arrangements. The TAR amendments to the Grid’s Connection and
Use of System Codes (CUSC) focus on generators who have access rights to the transmission system, and
while it is assumed that arrangements for smaller embedded generators will continue to be managed by the
Statement of Works process, it may lead to small generators having to apply for explicit rights that will place
more onerous obligations upon them as a consequence.

6.6 It appears that Ofgem would prefer not to see renewable generation connected in Scotland at the
present time because of the additional constraint costs that arise due to the connection. While we accept
there will inevitably be short-term issues around constraints, these should be resolved by the steady progress
of the infrastructure upgrades that are taking place and are planned to take place across the GB grid.

6.7 Also, in areas where natural renewable resources are plentiful, for example wind, the distribution
system if often sparse. This results in new generation triggering significant infrastructure, and in many cases
will involve the construction of overhead lines. A very good example of this exists in Wales where the Welsh
Assembly has laid out its TAN 8 proposals. Whilst we believe that the existing distributed generation
incentive mechanism (DGIM) provides and eVective framework that enables Distribution Network Owners
(DNOs) to coordinate with multiple generator parties in providing eYcient and timely connections, there
remains a case for augmenting the DGIM to deal with very high cost strategic infrastructure projects.
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6.9 With regard to the technical challenges faced by DNOs in accommodating large volumes of
distributed generation, as more distributed generation connects, it will initially displace local demand,
however it will ultimately result in “export” onto the transmission system. This will have implications both
for the transmission system which will need to accept power import at times from the distribution system,
and for the distribution system itself which will need to be more “active” to handle the resulting power flows.
This is further considered in response to question 9 (“Innovation”).

7. What are the estimated costs of upgrading our electricity networks and how will they be met?

7.1 We agree with the estimate of £4.7bn cited by the Energy Networks Strategy Group (ENSG), to
facilitate necessary GB reinforcement following studies completed by the three transmission owners based
upon a range of scenarios taking into account the significant changes anticipated in the generation mix
between now and 2020, in particular the large volume of onshore and oVshore generation and the connection
of new nuclear generation within GB.

7.2 This figure is however a relatively small proportion of the total amount that needs to be invested in
the electricity network over the next few years as part of the normal investment cycle. We estimate the total
investment required between now and 2020 (including the ENSG work) to be approximately £37 billion.
This figure takes account of both transmission and distribution investment. It is based upon the investment
levels assumed in the current transmission price controls and in the industry’s submissions for the current
distribution price control review, and assumes that these levels are maintained through to 2020.

7.3 We would highlight that the current transmission price control arrangements have been, and continue
to be, a successful mechanism for delivering optimal and cost-eYcient investment for all forms of grid
investment. In out view it is important that the present price control arrangements should continue in order
to allow companies to progress existing connection and infrastructure upgrades with relative certainty over
the regulatory arrangements. However given the potential scale of future grid investment beyond 2012, and
the urgency to deliver this investment timeously, we would agree that there is a need to look at the process
for authorising major infrastructure projects and whether this should remove the need for specific advance
commitments to be made by users when the strategic requirements are already clear.

8. How can the regulatory framework ensure adequate network investment in light of current credit crunch and
recession?

8.1 The combined DNO investment plans submitted to Ofgem in respect of Distribution Price Control
Review 5, will not only be about maintaining the integrity of the UK Distribution system, but will now
represent a significant opportunity to help underpin the UK’s economic recovery with the opportunity to
create a further 9,000 new posts in engineering and crafts across the industry.

8.2 We would highlight that the current price control arrangements have been and continue to be a
successful mechanism for delivering optimal and cost-eYcient investment for all forms of grid investment
and are of fundamental importance to our energy future.

8.3 Price controls have an important role in ensuring that electricity network companies are able to
continue to attract investment, however successive price reviews have significantly increased the risk borne
by network operators. The importance of implementing a workable and balanced set of incentives aligned
with energy policy objectives needs to be recognised.

9. How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

9.1 Network operators have a critical role in facilitation of a low carbon future. We have already
mentioned above the fact that increasing levels of distribution connected generation will require networks
to be more “active” in their operation and the possibility that this may require export on to the transmission
system. In anticipation of this future, ScottishPower is involved in a range of industry-leading projects.
DNOs will need to consider solutions such as voltage control, power flow management, dynamic circuit
ratings and potentially energy storage technologies to deliver a better and more eYcient electricity transport.

9.2 In this context, it will be important that GB network operators are able to innovate. The regulatory
framework must be such that it does not create barriers to development through complex and uncertain
economic schemes that are based around subjective reviews. We remain concerned at Ofgem’s apparent
reluctance to reintroduce the Technical Director’s role within its operation. The previous incumbent in the
role was a key enabler to the UK DNOs establishing the IFI scheme. This type of engineering leadership
will be key in enabling network operators to meet future challenges.

9.3 There is a need for a much closer degree of coordination between the Regulator and network
operators in future, this will require an active and participating Regulator that signs onto a shared vision of
the UK’s energy future that network operators can deliver against. This will in all likelihood involve
revisiting some decisions previously taken by Ofgem that may seem politically diYcult to them at this time.

9.4 Distribution networks will also facilitate smarter behaviour by consumers and by their appliances.
Smart metering will be a key enabler of this and we welcome the Government’s decision to proceed with this
project; it will be important to take a decision as soon as possible on the market model for the roll-out.
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Demand side management by consumers will help mitigate some of the variability of wind generation; the
scale of this will depend on the speed of adoption and therefore the development of appliance solutions that
are attractive to consumers. Plug-in hybrid vehicles look to be a promising option. However, it must be
recognised that this will not avoid the need for large scale fossil fuelled back-up, for example to deal with
the possibility of calm conditions lasting for a period of several days in the winter.

9.5 Similar considerations apply to micro generation. This provides slightly diVerent challenges for
DNOs than larger scale distribution connected generation, for example as a result of being connected at the
low voltage level. Our present judgement is that this sector will remain relatively small because the
underlying economics appear to be significantly worse than larger scale renewables. We would note that gas
fired micro CHP is a technology that is unlikely to be a viable part of the mix as the 2050 target approaches,
as its residual carbon looks too high.

10. Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

10.1 The Innovative Funding Incentive (IFI) mechanism introduced as part of the DPCR4 has been a
resounding success against which companies such as ScottishPower have levered further funding to develop
and implement technologies with mid range Technology Readiness Levels (TRLs).

10.2 It is widely recognised that the facilitation of a low carbon electricity system will require changes on
both the supply (high penetration of variable renewable generation resources) and the demand side (energy
eYciency and the potential electrification of transport). As the network operator is the common link between
these changing inputs/outputs it is recognised that these developments could lead to evolutionary change in
both network topology and network operation from the largely passive system of today.

10.3 There remains uncertainty about the choice and costs of the solutions that will be used to make the
network more flexible and controllable, this being related to the availability of solutions and their
positioning in the R&D lifecycle. It must be recognised that all DNOs have eVectively ramped up R&D from
a point of almost zero in 2005 to today’s level (leveraged programme in excess of £35 million). It is an
accepted fact that network related R&D has longer timescales in comparison to many other sectors.

10.4 We recognise, through projects in our own IFI portfolio, that many of the concepts and technologies
underpinning a change to a more flexible network are still very much at an embryonic stage, with little or
no firm commercial oVerings in the marketplace. Examples include, Active Network Management (ANM)
functions such as dynamic load management, multi-generation constraint management, fault current
limitation etc. However, uncertainty around the costs and choices of solutions and the inability to
benchmark against other schemes in detail should not, in itself, become a reason for delaying investment in
these enabling technologies. In order to avoid such behaviour a ‘no regrets’ approach to specific and targeted
expenditure to such projects would be of benefit.

10.5 It is increasingly apparent that a wider form of cross sector participation is required to facilitate the
paradigm shift to a low carbon energy system. We would acknowledge that working as an individual DNO,
or even a body of network operators is insuYcient to develop a future network in the most economic and
“future-proofed” manner.

10.6 Feedback from recent stakeholder events highlighted the need for active engagement of network
operators with suppliers (smart metering), generators (energy mix), planning authorities (geographical
issues) and other key stakeholders (eg car manufacturers—relating to “plug-in” hybrid vehicles) in order to
fully understand the risks and opportunities presented by changes outside of the current networks arena.

10.7 It is fundamental that in order to meet these challenges, network operators need to be appropriately
resourced.

11. What can the UK learn from the experience of other countries’ management of their electricity networks?

11.1 We would observe that the UK has a tradition of investing the minimum in infrastructure and
utilising assets for as long as possible. While this does indeed save money in the short term, there is a risk
that it builds up a bow wave of under-investment that is expensive, both for consumers and utilities. We
believe that continental utilities have generally adopted a more regular asset replacement programme that
has led to a lower average age of the assets and avoided the replacement build-up that we currently face.

11.2 A number of other countries have also pressed ahead with the introduction of smart metering as a
DNO led activity. While the market model is open to debate, it is instructive to learn that some others are
ahead of us in this field, and have succeeded through an organised programme.

March 2009
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Memorandum submitted by Scottish Renewables

Scottish Renewables is Scotland’s leading green energy trade body. We represent over 240 organisations
involved in renewable energy in Scotland and include many environmental NGOs in our wider associate
membership.

Scottish Renewables believes that the harnessing of renewable energy sources in a sustainable manner
provides a unique opportunity to not only tackle climate change but to provide economic benefits to
Scotland. Regulatory and public policy on energy and reducing carbon emissions is vital if we are to send
the right signals to industry and wider society that significant changes are required to establish a low carbon
economy.

Executive Summary

1. Strong and long term signals to investors is absolutely crucial if a fit for purpose electricity network is
to deliver a decarbonised and reliable electricity supply.

2. Scotland’s role in delivering the UK’s targets for renewable electricity by 2020 is significant and
particular attention should be placed on delivering this potential.

3. Access to electricity networks remains the number one barrier to delivering renewable electricity
objectives and action on planning and the regulatory regime needs to be addressed urgently.

4. Demand side management of electricity generation requires innovation such as better responses to
“peak demand”, better and more extensive storage, and a shift from transmission to local distribution
networks.

5. “Connect and manage” is the best way to manage temporary shortfalls in transmission supply and
connect generation that is socially and environmentally beneficial.

6. The scale of transmission charging in the north and islands of Scotland undermines investment in all
new generation, conventional and renewable, and therefore hampers our eVorts to make a telling
contribution to climate change and deliver aVordable supplies of electricity.

7. Allow small generators to contract with Distribution Network Operators (DNO) rather than the
transmission operator and allow the DNO to manage the “interface” between distribution and transmission.

Introduction

8. Scottish Renewables, the leading green energy trade body in Scotland, appreciates the opportunity to
provide written evidence on the fundamentally important issue of electricity networks in Scotland111 and the
wider Great Britain market.

9. It is fundamentally important because investment in any new infrastructure generally enables
economic development. In the case of the investment in transmission networks, especially in Scotland, it also
allows, through the deployment of renewable electricity projects, an eVective response to climate change and
energy insecurity.

10. The Committee poses a number of questions in launching this timely inquiry, the first of which is the
most important and relates to the Government’s vision for electricity networks. In answering that question
I hope to be able to also provide evidence in relation to the subsequent questions that the Committee poses.

Beyond 2020

11. In responding to the “vision” question it is necessary to have a picture of how energy will be both used
and generated in the UK over time so that electricity, heat and transport are decarbonised. I am confident
that this will form an important part of your inquiry.

12. This will be subject to some debate and uncertainty but a strong and long term signal to the investors
is absolutely crucial if a fit for purpose electricity network is to deliver a decarbonised and reliable
electricity supply.

13. The recently published UK Committee on Climate Change’s first annual report describes a UK
electricity supply that is all but emission free and supplying energy for heat and transport as well as for its
more traditional uses.

14. If this is the case then long term investment and innovation will be required if that electricity supply
is to be both aVordable and reliable.

15. Scottish Renewables believes the management of demand will be crucial. Presently demand is typified
by severe peak and troughs over very short periods and this is likely to continue until there is investment in
innovation in demand side management.

16. On the supply side this is currently more actively managed and, in terms of reliability, currently
successfully so.

111 The Committee may find useful a Glossary and Acronym list published by Scottish Renewables in partnership with Senergy
Econnect as they consider the issue of electricity networks. It can be found here:
http://www.scottishrenewables.com//MultimediaGallery/1f497cc5-a276-4ac2-85bc-a48bd947b1e7.pdf



Processed: 18-02-2010 02:05:46 Page Layout: COENEW [O] PPSysB Job: 425365 Unit: PAG1

Energy and Climate Change Committee: Evidence Ev 261

17. As the generation mix in Great Britain changes to accommodate more and more renewable electricity
technologies and capacity there should be greater management of the demand side. This demand side
management involves thinking about how to most eVectively respond to peaks and troughs in demand.
Responding to “peaks” might involve powering down non-critical devices and using back-up technologies
such as storage or zero emission coal and “troughs” using any “surplus” generation to feed into extensive
storage capability to provide a flexible response in peak periods.

18. The balance may also shift from transmission to distribution. Whilst there is still a requirement for
investment and innovation in distributed networks there ought not to be significant barriers to “local”
networks feeding “local” supply to “local” customers. “Local” could range from larger distributed
generation using hydro, wind or combined heat & power to the domestic where households control their
own generation and demand.

19. However, it should also be pointed out that I am not trying to articulate a vision of a world with no
transmission networks—these are still likely to be required—but rather where distributed generation and
networks play a more prominent role in our everyday lives.

Delivering 2020

20. That is a long term vision probably taking us beyond 2020. A recent report by the Electricity
Networks Strategy Group (ENSG), Our Electricity Transmission Network: A Vision for 2020 has been
recently published. This should be essential reading for the Committee.

21. It outlines the necessary investments in transmission to deliver 2020 renewables targets. The level of
investment required is significant and, if the target is to be met, largely in place before 2020.

22. The report describes the investment needed to deliver renewables potential and oVshore wind
potential in the north of England and Scotland and sends a strong signal to Transmission Operators (TO)
what and where they are likely to invest. It is important therefore that work on these upgrades and
reinforcements should start as quickly as possible. That is why industry has welcomed the proactive
approach taken through the ENSG and the permissions given by Ofgem to TOs to start preliminary work
on design and planning so that delays to connection are minimised.

23. Whilst we hope that there will be access to the transmission network available to those that need it
and when they want it this is unlikely to be the case. That means there needs to be a regime in place that
manages this imbalance in supply and demand.

24. The Transmission Access Review (TAR) has sought to resolve this issue in a way that promotes the
connection of new renewables generators whilst protecting the rights of existing generators.

25. This has proved a diYcult process that has placed a significant burden on the whole electricity sector.
The debate has centred on how access rights can be managed and the costs attributed.

26. The debate has brought the transmission management model of “connect and manage” to the fore.
Connect and manage is a way to provide controlled access to generators whilst managing any costs in
providing that access. In practical terms it might mean providing access to all renewables generators and in
times when there is congestion on the networks managing the costs so that they are minimised and not a
significant burden on the consumer.

27. Whilst the Committee is deliberating, TAR will start to play out. Connect and manage is not the only
option on the table but it is we believe the best way to manage temporary shortfalls in transmission supply
and connect generation that is socially and environmentally beneficial.

28. What ENSG and TAR should tell us is that our long and medium term visions can be bold,
inspirational and responsive to all our needs but ultimately if the rules and regulations that govern electricity
networks are not fit for purpose we will ultimately be disappointed.

Scotland

29. To deliver 2020 renewable electricity targets Scotland will be required to lift current installed capacity
of 3GW of renewables to more than 11GW. This 11GW will be around a quarter to a third of UK
requirements and demonstrates the importance of Scottish renewables generation to meeting the 2020
objective.

30. What is exercising the Scottish renewables industry now is a combination of severe short term
challenges and long term uncertainty. In Scotland these principally relate to issues of access to the
transmission network and the cost of using it. We believe the Committee should pay considerable attention
to Scotland because the problems being played out here will be visited upon the rest of the Great Britain
market in the coming years.

31. In Scotland more than nine gigawatts (GW) of potential renewables capacity is contracted to connect
to the grid, with more than half having to wait until after 2014 and many beyond 2018. This is caused by
an undersupply of transmission capacity in Scotland and northern England. Some of this blockage will be
removed by the consent and build of the Beauly to Denny transmission upgrade112 and the completion of
reinforcements to the Cheviot Boundary. The former, importantly, will also release further reinforcements
in Scotland allowing more than 5GW of installed capacity to connect.

112 SSE website link.
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32. If you apply a planning attrition rate of 50% to the 9GW mentioned above then these reinforcements
will be suYcient to provide necessary firm access. However, Beauly-Denny has been a source of significant
frustration to the renewables industry in Scotland. It was first conceived in 2001 and was formally submitted
into planning in 2004. A public inquiry was subsequently triggered and it was only last month when Scottish
Ministers received the Reporter’s opinion. If it is consented this month it will be completed by 2012 and
projects can connect. From conception to completion it will have taken 11 years—which seems pretty
standard for deployment of new transmission networks across the UK. This must improve if 2020 and
subsequent objectives are to be achieved.

33. Recently National Grid introduced a scheme of active “queue management” to ease the Scottish
congestion and has identified 450 megawatts (MW) of capacity that can connect earlier than currently
contracted. In part this is in response to the Transmission Access Review, a joint initiative of the UK
Government and Ofgem to connect renewables projects in a timeframe consistent with their project timeline.

34. Scottish Renewables welcomed the National Grid initiative but recently Ofgem has threatened to
block it because of concerns about high levels of constraint costs predicted for the GB network. We are
frankly incredulous at this turn of events especially where Ofgem appear to be u-turning on a commitment
it made last year to support the kind of measures identified by National Grid to connect renewables more
quickly.

35. The subsequent debate has seen Ofgem accept that the cost of congestion is not going to be as high
as first thought and a consensus that higher than usual annual costs will be temporary whilst the Cheviot
Boundary reinforcements are completed.

36. However, current and future Scottish generators in the North of Scotland and the Islands face
considerable burdens from the cost of using the transmission network. For many generators the cost of these
charges account for 25% of turnover (whereas counterparts in the south of England are paid to use
transmission networks) and from year to year the charges are unpredictable and highly volatile.

37. That is why we, along with the Scottish Government, ScottishPower and Scottish & Southern Energy
put forward an alternative charging model.113 At present the current charging model is supposed to
encourage generation to locate close to demand and is expected to be proportionate to the cost of running
the transmission network. However, the locational principle is only an academic point for renewables
generators because they can only go where there is a resource unlike conventional power. Also it is clear that
the cost of the charge is not proportionate to the cost of the impact on the transmission network of new
generation.

38. That is why Scottish Renewables is clear that the scale of transmission charging in the North and
Islands of Scotland undermines investment in all new generation, conventional and renewable, and therefore
hampers our eVorts to make a telling contribution to climate change and deliver aVordable supplies of
electricity.

39. The model currently used is developed by National Grid and approved on a periodic basis by Ofgem,
the regulator. The new model that we have put forward with our partners introduces a “postage stamp”
approach to charging that is proportionate, predictable and stable and will do much to promote new
generation in the UK. Importantly this approach will not add to the cost of electricity to the consumer.114

40. It also has the virtue of being inline with current European thinking which concludes that renewable
generation in geographically peripheral areas must not be discriminated against in any charging regime. The
industry believes that the current regime discriminates against generators in the North and the Islands and
that Ofgem and National Grid have a strong case to answer.

The Offshore Regime

41. Scottish Renewables has concerns that the OVshore Transmission Operator (OFTO) regime designed
to deliver relatively modest oVshore wind interest in Round 2 will not be capable of delivering the step
change in delivery required under Round 3. This is because it does not promote co-ordinated transmission
capability and, therefore, there is the significant risk of an over-build of oVshore networks.

42. Scottish Renewables would like to see a review of the current OFTO regime conducted after each
milestone is reached in Round 3 delivery.

43. If we can get this right the potential for European interconnection is greater. The benefits of
interconnection are significant and will allow the UK the opportunity to make the most of its renewable
energy potential.

113 You can view the consultation paper here www.nationalgrid.com/uk/Electricity/Charges/modifications/uscmc/. The
consultation code is GB ECM-17.

114 It may also be worthwhile noting that the entire cost of building and operating the transmission network across the UK
accounts for only 3% of a typical household’s electricity bill.
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Ofgem Remit

44. Scottish Renewables believes that the Social & Environmental Guidance that has been given to
Ofgem by the Secretary of State for Energy and Climate Change may have a positive impact on challenging
issues of access and charging. However, if it does not then we believe that Ofgem’s remit should be changed
by legislation in Westminster so that it gives equal prominence to aVordability and action on climate change.

Distributed Generation

45. Often when there is a debate about transmission issues smaller generators that use the distribution
networks are often forgotten even though many small generators are being forced to pay both distribution
and transmission network charges.

46. Many small generators will be contracted to use both networks based on their installed capacity
because there is a theoretical risk that some of their electricity will reach the transmission network. At
present many small generators are paying charges as if they are using both networks 100% of the time even
though only a proportion, and often none, of the electricity generated will reach the transmission network.
Scottish Renewables promotes the concept of the “gross-net” model whereby small generators pay for the
amount of transmission they actually use.

47. We also propose, and this has some support across the industry, to allow these small generators to
contract with the Distribution Network Operators (DNOs, in Scotland: ScottishPower Distribution; and
Scottish Hydro-Electric Power Distribution) rather than the transmission operator and allow the DNO to
manage the “interface” between distribution and transmission.

48. The DNO “Agency model” would create one point of connection, contact and charging for all small
scale generators and would incentivise the DNO to actively manage networks and demand to maximise
asset value.

49. This would be a positive shift that would enable the connection of more renewable electricity
generation and importantly, make it easier for community projects to get oV the ground.

50. Any discussion about the electricity grid usually boils down to the related issues of access and cost.
Scottish Renewables believes that unless both are resolved in the way we outline above the Great Britain
market is unlikely to deliver its full renewable electricity potential.

March 2009

Supplementary memorandum submitted by Scottish Renewables

Many thanks for providing Scottish Renewables with the opportunity to give evidence to the Select
Committee on the future of Britain’s electricity networks.

I am writing to provide the Committee with supplementary evidence on an issue that has emerged after
the launch of this timely inquiry and which was touched upon during the sessions of 29 April, 2009.

The issue is important because the proposed changes about to be discussed in this paper would be a
backward step with potentially suYcient impact to jeopardise the UK’s ability to respond eVectively to
climate change and maintain acceptable levels of network reliability and aVordability.

Managing Constraints in the System

Currently the Transmission Access Review (TAR), initiated by both Ofgem and the UK Government, is
being played out and one of the short-term measures identified by TAR—proactive queue management—
is being delivered by National Grid (NG) in Scotland. In Scotland there is a significant connection backlog
of renewables projects wanting to connect but currently with a connection date some time oV into the future.
In response to growing pressure to connect projects that are ready but can’t, and TAR’s principle objective
of providing connections to generators when they want it, NG has identified 450MW it can progress quickly
and another 450MW it would like to bring on in a second wave.

Meanwhile the long standing problem of insuYcient transmission capacity at the Cheviot Boundary
means that occasionally Scottish generators are being paid not to generate and that the derogation from
Ofgem allowing relaxed security standards across this boundary has to date allowed more connection in
Scotland than normal security standards demand.

However, the 450MW of renewables generation identified by NG for advancement will add to constraint
costs and initially Ofgem thought that this would amount to an additional £100 million per annum.

Earlier this year Steven Smith, the Managing Director of Networks at Ofgem, mused at our annual grid
conference that he was struggling to justify the derogation needed to allow the 450MW to advance on
grounds of cost.

The cost of constraints has been reduced by Ofgem to £40 million but crucially it will not be close to this
amount in the first year and possibly up to the full amount in three years.
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Consequently, Ofgem conceded the benefits of advancing the 450MW outweighed any potential costs and
said that it was minded to allow the derogation and has recently confirmed that opinion in a decision.
However it has required that NG identifies long term measures to mitigate the problem of constraint costs
and especially to target costs on those that Ofgem perceives to have caused the constraints. In other words,
and as far as Scottish Renewables is concerned, target generation north of the Cheviot Boundary but not
demand south of it.

It is important to note that the constraint across the Cheviot Boundary is a temporary one and the
Transmission Operators have an investment plan for reinforcement ready to implement over the next few
years. In contrast the proposed modification would be an enduring change.

The NG Response

National Grid has come forward with two modifications that would target the cost of constraints on those
that Ofgem perceives to be the cause.

CAP170, if approved by Ofgem, provides NG with the ability to switch oV any generator in Scotland and
compensate them for lost revenue on a model designed by National Grid. The proposal has not been well
received by industry and has faced significant opposition.

GBECM18 is a modification to the method that calculates charges associated with balancing services. It
will target the costs of constraints caused by network “pinch-points” on all generation behind a derogated
boundary (where there is a pinch-point and where Ofgem has allowed the relaxation of security standards
to allowed more generation to connect) such as the Cheviot Boundary.

The current model spreads the costs equally across all generators in GB irrespective of location. The
current and proposed models will be in addition to transmission use of system charges.

It is conceivable that generators behind a number of boundaries will face significant additional locational
balancing service charges which may cause the suspension of a number of projects. Unfortunately due to
the limited consultation time it has been impossible to assess the full impact.

As in CAP170, the industry has opposed this approach.115

Scottish Renewables’ Position

We believe that the defect is not with additional generation but a lack of investment in transmission
capacity. Constraint costs provide a very useful signal to transmission owners to invest in new capacity. The
Cheviot Boundary constraint has been understood for years and it is only following a positive response by
National Grid to TAR (ie queue management) that Ofgem has responded in the way that it has.

Ofgem has imposed some urgency behind its instruction to National Grid to consider alternative charging
models for balancing services. We believe this to be an unhelpful approach and whilst we accept that there
may be an opportunity to consider alternatives to the status quo the rush for change does not allow a proper
analysis of the implications of proposed modifications.

As I said in evidence there are a number of European Directives (current and about to be established)
which point towards an approach to charging for transmission that should be proportionate and non-
discriminatory, especially to generators in “peripheral regions” or areas of low population density. CAP170
and GBECM18 are likely to be viewed by many in the industry to be in contravention of such directives.

We hope that the above note is helpful. Needless to say if there is any point that I can clarify please get
in touch.

May 2009

Memorandum submitted by Professor Goran Strbac, Imperial College London

Executive Summary

In common with most industrialised countries, UK electricity networks were significantly expanded after
World War II to support the economic growth of the country, utilising the developments in large scale
generation technology of that time. This system now faces challenges of unprecedented proportions. By
2020, according to the Government Renewable Energy Strategy (RES), it is expected that 40% of the UK
electricity demand will be met by renewable generation (an order of magnitude increase from the present
levels). In the context of the targets proposed by the UK Climate Change Committee (greenhouse gas
emission reductions of at least 80% in 2050) it is expected that the electricity sector would be almost entirely
decarbonised by 2030, with potentially significantly increased levels of electricity production and demand
driven by the incorporation of heat and transport sectors into the electricity system. Delivering these targets
cost eVectively will require not only an appropriate investment in electricity infrastructure, but also
fundamental changes in the philosophy of network operation and development enabled by the application

115 Scottish Renewables responses to both can be viewed here:
http://www.scottishrenewables.com//Default.aspx?DocumentID%931e8218-b887-43fb-ad11-a008ca7fc0a2
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of information, communication and control infrastructure to enhance the utilisation of the existing
networks. This requires urgent development of a new technical, commercial and regulatory frameworks
associated with the operation and development transmission and distribution networks to support the new
network operation paradigm in order to facilitate timely and eYcient connection of new forms of generation.
In this context, this contribution deals with the following four topics:

(i) Transmission network operation and design standards (GB Security and Quality of Supply Standards)

Given the pressing need to provide additional transmission capacity to accommodate renewable
generation, our major concern is that the outdated GB SQSS (philosophy developed in 1948 and unchanged
since) presents a potential barrier for the application of a range of advanced technically eVective and
economically eYcient non-network solutions that can release latent network capacity of the existing
network. Rules that are used to determine the amount of capacity that should be released to network users
may be ineYcient and limited to the application of asset heavy network solutions to network problems. If
updated within a true cost-benefit framework, this would result in a reduction of costs of network constraints
and facilitate faster and cheaper connection for renewable generation. We are concerned that the significance
of the development of new standards for future transmission network operation and development has not
been fully recognised by Ofgem and Government.

(ii) Network regulatory framework

Similarly, present network regulatory approach heavily incentivises investment over operational
alternatives, which is a significant barrier to the application of innovative technically eVective and
economically eYcient solutions that can enhance the utilisation of the existing network. Network designers
and operators are incentivised to consider asset heavy solutions and are not rewarded adequately for
releasing network through potentially more eYcient non-asset solutions. If the present regulatory approach
is urgently updated to incentivise network operators to maximise the benefit of the network to network
users, this will facilitate faster and more eYcient connection of renewable generation.

(iii) Network access regime

Present commercial access arrangements associated with access to transmission network are ineYcient
due to the absence of locational cost signal associated with the use of transmission network in the short term
(the reason for Transmission Access Review started in 2007). The present access arrangements have
contributed to the large increase in the cost of network constraints that have recently been a subject of very
serious concerns by industry, government and the regulator (costs of constraints increased by a factor of
three in the last three years). It is important to recognise that this significant increase in network constraint
costs was not driven by changes in generation background or reductions in available network physical
capacity, but primarily by the design of the present transmission access regime. If an eYcient location specific
allocation of constraint costs is introduced, this would result in a reduction of constraint costs and facilitate
faster and more eYcient connection of new renewable generation. We fully support eVorts of Ofgem and
National Grid that suggest that cost of short term network operation should be allocated on a location
specific basis, following the principles of cost reflectivity and economic eYciency. However, there are a
number of remaining concerns we have with the future access regime: demand is excluded from participation
in short term access, which is ineYcient, discriminatory and contradicts the development of Smart Grids;
the spread in imbalance prices is above eYcient levels which artificially increases network constraint costs
and inflates the need for transmission investment and we are concerned that this issue has not been
considered by the regulator; Network charging mechanism is not fully cost reflective, and as such may be a
contributor to increasing cost of constraints and if unchanged, could lead to ineYcient network investment;
Our work demonstrated that wind generation tends to drive less transmission network capacity than
conventional plant but network charges do not reflect this, and hence discriminate against wind; There is a
serious case of undue discrimination in the network regulation between on- and oVshore generation: onshore
wind is entitled to receive compensation due to unavailability of the onshore transmission network but
oVshore wind is not.

(iv) Smart Grids: Opportunities for UK

The decarbonisation of electricity and energy systems beyond 2020 with the present operating paradigm
would require a very significant capital investment in primary generation and network assets while
simultaneously degrading the utilisation of these assets. An alternative solution, involving innovations in
ICT technology and active network management, would be potentially cheaper, faster to implement and
more commercially adaptable than simply building more primary assets. The core issue facing the network
in the future is not only to make our grids larger, but much more importantly to make them more intelligent.
Development of a Smart Grid technology strategy is of considerable relevance to the UK, given its weak
interconnections with other systems and the need to balance demand and supply largely within the GB
Island. These challenges could be turned into an important commercial opportunity for the UK to gain early
experiences and lead the worldwide system integration of advanced future grid technologies at the
international level.
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The importance of the above issues is in our view very significant. This present GB SQSS, the present
regulatory regime and the present network access arrangements formed the basis for the transmission
network reinforcements recently presented by Energy Network Strategy Group (ENSG), needed to
accommodate renewable generation to meet 2020 target.116 This involves a single, business as usual, asset
heavy solution, constrained by the present regulatory incentive approach and ineYciencies in network access
arrangements. Although it is clear that some significant network reinforcements will be needed,
complementary and alternative solutions based on more sophisticated network management techniques
(such as dynamic line rating, wider application of advanced special protection schemes, coordinated control,
application of advanced maintenance techniques, application of advanced decision making tools etc) and
application of non-network solutions particularly demand and generation solutions that can substitute for
network reinforcements, were not considered. Furthermore, in this exercise the justification for network
investment was based on observed ineYcient constraints costs.

Network assets have a lifetime of 50! years and if the questions of network operation and design
standard, network regulation and access regime are not addressed with some urgency, a major opportunity
for the development of 21st century GB transmission network may be significantly slowed down and we
may be locked into potentially costly investment strategy driven by outdated network design standards and
inappropriate regulatory and commercial frameworks. The incumbent UK network regulation framework
and network operation and design standards favour the release of new network capacity through network
asset reinforcements and this is incompatible with the concept of Smart Grid. Under the Smart Grid vision,
non-network solutions, particularly demand side participation are expected to play a vital role in enhancing
transmission and distribution network utilisation and hence facilitating an eYcient delivery of low carbon
future; this future will not be realised if the current network technical, regulatory and commercial
approaches are not urgently changed.

A key opportunity to facilitate eYcient operation and development of smarter transmission network in
support of the UK low carbon energy policy is presented by the Fundamental Review of GB Supply Quality
and Security Standards, Ofgem’s Review of RPI-X, Transmission Access Review and Smart Grid initiative.

1. Framework for Future Network Operation and Design Standards

1.1 In the context of the RES, wind energy is the principal commercially available and scalable renewable
energy technology, and is expected to deliver the majority of the required growth in renewable energy,
continuing to be the dominant renewable technology out to 2020. Recent ENSG Report showed that the
cost of on-shore transmission network reinforcements needed to accommodate on and oV-shore wind
generation will be very significant. This work however was based on the outdated approach to network
planning and network control, cost of transmission network constraints based on ineYcient network access
arrangements within the regulatory regime that is known to incentivise assets heavy network solutions to
delivery of additional network capacity. Within 2020 and beyond, a complementary approach that involves
a departure from the current practice should be urgently considered, as it could deliver significant increases
in network assets utilisations and hence a significant reduction in cost relative to this baseline and facilitate
faster connection of renewable, without unduly compromising on network security.

1.2 Such an approach, based on a cost benefit framework rather than on the present deterministic
standards that exclude potentially technically eVective and cost eYcient operational solutions from being
considered, would require:

(i) a shift in the source of the system control and flexibility from physical assets to more sophisticated
system management, through wider deployment and application of appropriate control,
information and communication technologies, and

(ii) a re-allocation of the duties and opportunities for the provision of system control services to
include demand side, wind generation technologies that use power electronics interfaces and
modern network technologies, in addition to network primary assets.

1.3 Although there are a number of drivers for the Fundamental Review of the GB SQSS the key concerns
are that the present network standards:

— are potentially ineYcient and do not deliver value for money to network users, ie that the network
standards unduly restrict user’s access to the system and hence prevent optimal utilisation of the
existing network infrastructure; and

— impose barrier for innovation in network operation and potentially prevent implementation of
technically eVective and economically eYcient solutions that enhance the utilisation of the existing
assets (ie present standard is based on prescribed levels of asset redundancy and is clearly an
obstacle for the application of Smart Grid technologies).

1.4 The overarching concern is that the historical approach to network planning and operation is
inherently ineYcient and will adversely impact the development of the UK low carbon future, both in terms
of timing and costs. The work carried out by SEDG and others (at the international level), points out that
the present standards are inadequate and that the philosophy of the network standards should change from

116 Our Electricity Transmission Network: A Vision For 2020, A Report by the Electricity Networks Strategy Group, March 2009;
http://www.ensg.gov.uk/assets/1696-01-ensg vision2020.pdf (this is referred to as ENSG Report in this document).
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deterministic to a cost-benefit approach. This change is necessary if the above concerns are to be
comprehensively addressed. There is a clear trend of adopting cost-benefit framework as the basis for
network operation and investment (for example in Victoria in Australia, New Zealand, Chile).

1.5 Establishing an optimal level of network capacity that should be made available by network
operators in real time must appropriately balance (i) the value that users attribute to the level of network
capacity released, through being able to access eYcient generation resources, against (ii) cost of this access,
primarily driven by various forms of generation reserves, losses and expected costs of interruptions
(primarily caused by forced outages of generation and network facilities) that is associated with the released
network capacity.

1.6 However, it is important to emphasise that network operators should be appropriately incentivised
to provide additional network capacity through not only building transmission circuits (asset based
redundancy), but through non-network solutions involving demand and generation and more sophisticated
network management, whichever is more eYcient. The present deterministic GB SQSS framework
fundamentally prevents non-network solutions to be adopted, even if these are technically eVective and
economically eYcient.

1.7 Cost-benefit based framework for network operation and investment includes all key ingredients
required for the development of future network operation (and development) standards to support eYcient
delivery of a low carbon electricity system. Only cost-benefit based standards can be used for determining
the network capacity that should be released to network users in real time that will maximise the value of
network access to all network users. Only cost-benefit framework can provide the basis for risks of supply
interruptions to be understood, quantified and managed through optimising the amount the network
capacity that is released to network users.

1.8 Such a cost-benefit approach to network operation would be fully consistent with the core objective
of Smart Grid concept, an integrated electricity and information and communication system infrastructure
that is intended to enhance the utilisation of existing and future primary electricity assets. The cost-benefit
based network standard will assist both operational and design engineers in delivering these objectives.

1.9 In this context, the ENSG 2020 transmission reinforcement programme may need to be updated in
the light of future cost-benefit framework. A system based around advanced information, communication
and control technologies, as well as incorporating demand-side management into the system control
structure, provides a way to maximise the utilisation of future networks, preventing unnecessary and
expensive overinvestment. This is the essence of the concept of Smart Grids, which however cannot be
developed before the outdated network operation and design standards are updated.

1.10 It is hence critical that the Fundamental Review of GB SQSS delivers urgently a new technical
framework for future network operation, as this will speed up connection of renewable generation, result in
a reduction in network constraint costs and reduce the need for network reinforcements, hence contributing
significantly to timely and eYcient delivery of Government policy. It is concerning that the significance of
this important Review has not been fully recognised by Ofgem and Government.

2. Inadequacies of the Present Network Regulation Framework

2.1 The existing regulation heavily incentivises investment over operational alternatives hence preventing
the implementation of technically eVective and economically eYcient non-network solutions as an
alternative to the conventional network asset based solutions. This directly contradicts Smart Grid concept
that involves a shift to more sophisticated system management through opening opportunities for demand
side, generation and advanced real time network control techniques. These are options that contribute to
the release of additional network capacity and control services, and function as an economic alternative to
reinforcement of network infrastructure.

2.2 The present network regulation does not explicitly consider and is unable to deal with the
fundamental question of whether the level of network capacity released to network users in an operational
time scale is delivering good value for money to users. There are no mechanisms that provide assurances to
all parties (network users, network operators and the regulator) that an appropriate balance is being struck
between costs and benefits in the decision making process associated with the release of network capacity
in real time and the provision of additional infrastructure. Our recent analysis suggests that the present
practice in most cases significantly compromises the economic eYciency of system operation. This practice
may also be a major barrier for innovation needed to enhance eYciency of network operation and its
development.

2.3 A cost-benefit framework for network operation and planning (discussed in the section above) can
explicitly address the question of the (optimal) amount of capacity that should be released to network users
in real time (which should be the key question of the review of the network standard too). In this context it
is concerning that the significance of this has not been fully recognised by Ofgem.

2.4 The present regulatory approach, that incentivises the enhancement of network flexibility through
network asset redundancy, may potentially undermine National Grid licence obligation to carry out its
duties in an economically eYcient fashion. There has been a clear trend at the international level of growing
use of advances in various technologies that can release latent network capacity through more sophisticated
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system operation, including application of coordinated special protection schemes, coordinated corrective
power flow and voltage control techniques supported by wide area monitoring, protection and control
systems, application of advanced maintenance techniques, application of advanced decision making tools
etc, including the use of various non-network solutions, particularly demand and generation. All these
technologies have the potential to increase utilisation of existing network and substitute for network
reinforcements. Although some of these methods are applied by the GB System Operator, the present
deterministic standards and the regulatory framework are a barrier for taking full advantage of such
techniques given the absence of incentives for network asset and alternative non-network asset based
solutions to be compared on equal footing.

2.5 In response to the challenge of connecting new renewables, the ENSG Report involves an asset
reinforcement based solution. This is a business as usual response, constrained by the present regulatory
approach. Complementary and alternative solutions based on more sophisticated control techniques that
would involve generation and demand participation in substituting network reinforcements, were not
considered in this exercise. Only solutions based on asset reinforcements are identified, which is a direct
consequence of the limited remit allowed by the present regulatory incentives framework.

2.6 By heavily incentivising investment over operational alternatives, present network regulation,
eVectively prevents Smart Grid concepts and technologies from providing an economically eYcient
alternative to the conventional network asset based solutions. The current regulatory framework needs to
change; it is no longer appropriate to restrict solutions to those based only on network assets. Instead it must
allow the evaluation of all solutions, both network and non-network, particularly those that involve
responsive demand, generation and advanced network management techniques. Otherwise, the
development of Smart Grid concepts and technologies will be undermined.

2.7 Clearly, one of the key challenges that will need to be resolved is associated with the current separation
of networks from energy. Technologies such as demand-side participation, where demand is responsive to
changes in the supply of energy, are beneficial to a range of diVerent market participants. Hence, the benefits
of this technology can be associated with a number of industry sectors operating as individual businesses
that may all be willing to reward specific aspects of this activity. Clearly, no individual recipient of the services
(for example, generating companies or transmission/distribution network operators) is interested in
maximising the overall system benefits achieved by trading oV the benefits between individual segments of
the industry. In this context, the current regulatory arrangements present a significant barrier to the
introduction of these technologies.

2.8 Revised frameworks for network regulation are essential for facilitating the delivery of a low carbon
electricity system based on 21st century smarter, more secure and more cost eVective transmission and
distribution networks. The hope is that the RPI-Xw20 review will provide an environment where innovation
is rewarded and incentivised.

2.9 The overarching concern is that the incumbent UK network regulation framework favours the release
of new network capacity through network asset reinforcements and this is incompatible with the concept of
Smart Grid. Under the Smart Grid concept, non-network solutions, particularly demand side participation
are expected to play a vital role in enhancing transmission and distribution network utilisation and hence
facilitating an eYcient delivery of low carbon future; this future will not be realised if network regulation
remains unchanged.

3. Inadequacies of Network Access Arrangements

3.1 The UK market model has historically separated energy and networks. However, it has been
demonstrated that an eYcient network congestion management (relevant for transmission in the short term
and distribution in the medium term) will be a key requirement in a lower carbon future (hence Transmission
Access Review). The need for closer integration of networks and energy is fully consistent with Smart Grid
concepts where both network and non-network based solutions compete in order to ensure eYcient network
operation and future investment. The key challenge for the regulatory and commercial framework here is
to design eYcient network access arrangements (ie eYcient access pricing).

3.2 Increased constraint costs have concerned Ofgem, Government and industry. In response to these
concerns, National Grid developed a more cost reflective allocation of network constraint costs which would
eVectively make generators in Scotland more responsible for constraint costs caused. This approach would
incentivise conventional generators in Scotland to reduce their output on windy days, and hence facilitate
the sharing of network capacity. We welcome and support this initiative as this would reduce network
constraint costs and could also remove the need for some of the transmission network reinforcements.

3.3 We are also concerned that the present practice and thinking in the area of network access excludes
demand. The role of demand in defining short and long access is not considered in any of Ofgem consultation
papers. This is not only discriminatory (leading to both ineYcient system operation and ineYcient network
investment), but it may be fundamentally incompatible with the Smart Grid concept as demand is not given
the opportunity to compete for the provision of access with transmission based solutions.

3.4 Furthermore, we are concerned with the basis of Transmission Network Use of System charges.
TNUoS charging mechanism is not fully eYcient (not cost reflective enough), and as such may be a
contributor to increasing cost of constraints and if unchanged, could lead to ineYcient network investment.
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In the existing TNUoS mechanism, the locational charge, the charge paid depending on the location of the
generator/demand, is too small. The mechanism is dominated by a non-locational charge that is paid by
demand.

3.5 Our work demonstrated that wind generation tends to drive less transmission network capacity than
conventional plant. However, network charges do not reflect this, and hence discriminate against wind. If
the TNUoS charge were to reflect the network costs that diVerent generation technologies drive, wind
generators in Scotland would pay significantly lower charges than conventional generators. All recent UK
work in this area suggests that wind generation drives less transmission investment than conventional
generation. We note that the latest consultation document on the TNUoS residual charge states that wind
generation drives the same transmission investment as conventional plant. However, no analysis is provided
to support this finding.

3.6 There is a serious case of discrimination in the regulations between on- and oVshore generation. In
the case that an onshore wind farm connection design complies with the onshore network standard, the wind
farm is entitled to receive compensation due to unavailability of the onshore transmission network; however,
in case that an oVshore wind connection design is compliant to the oVshore network design standard, the
wind farm is not entitled for compensation when the oVshore transmission network is unavailable.

3.7 We are concerned that the spread of imbalance prices is above eYcient levels and this will increase
network constraint costs and inflate the need for transmission. A simple measure, such as post settlement
trading could mitigate this to some extent and increase the liquidity of trading within the Balancing
mechanism. Furthermore, using our network operation and investment models we simulated eYcient
market operation for the present BETTA system and a market where constraint costs are driven solely by
the cost of fuel. In a perfectly competitive market, annual constraint costs under BETTA could be about
£240 million higher than the most eYcient constraint costs based on fuel costs only (which, for the
background considered, would amount to about £10 million per annum). This analysis demonstrates that
the design of BETTA may inherently lead to higher constraint costs and hence drive larger and (ineYcient)
network investment when compared to a traditional vertically integrated utility or the previous pool regime.
Most importantly however, under BETTA, prices of short-term access, which will depend on the diVerence
between oVers and bids in importing and exporting areas respectively, will be above eYcient levels. The
sharing of network capacity between conventional and renewable generation will hence be reduced below
eYcient levels. We are concerned that the question of the ability of BETTA to provide eYcient network
investment signals has not been fully considered.

4. Research, Innovation and Business Opportunities Associated with Future Grids

4.1 It is widely recognised that there has been little technical innovation in network operation, planning
and investment over the last twenty years. In this context, the introductions of the Innovation Funding
Initiative (IFI) and Registered Power Zones (RPZ) by Ofgem have been critically important in incentivising
distribution and transmission network operators to engage in innovation. We fully support OFGEM in their
intention to provide a step change in the investment in RD&D as well as broader and deeper engagement of
wider communities and organisations involved in the innovation chain, through the Low Carbon Network
Funding.

4.2 As stated above, the decarbonisation of electricity and energy systems beyond 2020 with the present
operating paradigm would require a very significant capital investment in primary generation and network
assets while simultaneously degrading the utilisation of these assets. This may lead to ineYcient and costly
overinvestment, and an alternative solution, involving innovations in ICT technology and active network
management, would be potentially cheaper, more successful and more commercially adaptable than simply
building more primary assets. We believe that the core issue facing the network in the future is not only to
make grids larger, but to make them more intelligent.

4.3 This approach will require two major departures from the current philosophy. Such an approach
would require (i) a radical shift in the source of the system control and flexibility from physical assets to more
sophisticated system management through the deployment of appropriate ICT solutions, and (ii) a major
re-allocation of the provision of system control services to include demand and networks in addition to
generators. Most of the key individual technologies are already available or well under way to
demonstration and deployment, as there is considerable research in plant and equipment based technologies
and the Energy Technologies Institute is playing a very important role here.

4.4 Implementation of ICT for monitoring and control of the electricity system (including demand,
networks and generation) will lead to the development of a Smart Grid, an integrated energy and
information and communication system architecture that is intended to bring together two elements of the
power industry: the electrical delivery system and the information system that controls it. Maximising the
utilisation of the primary electricity assets and infrastructure, by deploying and utilising smart information
and communication technologies and developing eVective energy system integration strategies is the core
objective of the concept of Smart Grids.

4.5 This requires the development of more sophisticated network control, operation and investment
strategies, for which new tools and methodologies are yet to be developed. The proliferation of energy
storage, distributed generation, solid-state equipment (converters, switches and transformers to name a few)
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and greater demand-side participation are not addressed well in today’s analysis and decision making tools
and applications from a whole systems approach. To enable power system analysts and planners to evaluate
new technologies and recommend eVective and eYcient applications to power systems requires a rethink of
the analysis tools that provide the foundation for a whole systems approach to decision-making.

4.6 Furthermore, information management, wide-area measurement, disturbance recognition, and
visualisation tools will be needed by grid operators to process real-time information, accelerate response
times to problems in system voltage and frequency levels, and achieve compliance with reliability and
criteria. These are considered to be critical to ensure that appropriate responses to disturbances are created
before widespread blackouts can occur. This also includes the development of interface technologies and
standards to enable seamless integration of distributed energy and loads with the local distribution system.

4.7 Although the key ingredients of this technology exist, targeted trials are required to gain more
experience within the context of a functioning energy network. Hence, the key unresolved challenge is in the
development and demonstration of eVective energy system integration, showing that Smart Grid can deliver
the functionality and performance needed for real time control of the power system. This is an area that the
UK is well positioned to lead. Development of a Smart Grids technology strategy is of considerable
relevance to the UK, given its weak interconnections with other systems and the need to balance demand
and supply largely within the GB Island. Furthermore, the UK has significant resources and interest in
oVshore wind power (and other marine technologies) and development of oVshore grids and their eYcient
integration in the GB network will be a significant challenge. These challenges could be turned into an
important commercial opportunity for the UK to gain early experiences and lead the worldwide system
integration of advanced future grid technologies at the international level.

April 2009

Memorandum submitted by the Sussex Energy Group

About the Sussex Energy Group

1. The Sussex Energy Group undertakes academically rigorous, inter-disciplinary research that engages
with policy-makers and practitioners. The aim of our research is to identify ways of achieving the transition
to sustainable, low carbon energy systems whilst addressing other important policy objectives such as energy
security. We a group of 15 social scientists, working from a multidisciplinary perspective. Our core support
is provided by the Economic and Social Research Council, and we also have funding from a diverse array
of other sources. Through the Group, the University of Sussex is a core partner of the Tyndall Centre for
Climate Change Research. The Group is also part of the UK Energy Research Centre.

2. We welcome this inquiry into the future of Britain’s electricity networks. Networks are often forgotten
in debates about energy futures, yet they will play a crucial role in facilitating the transition to a sustainable,
low carbon energy system. In our response to the Committee’s questions, we have spent most of the time
on those questions in which we have particular expertise. This expertise derives from a number of related
Sussex Energy Group projects and activities. These include research on the governance and regulation of
electricity networks in the UK and Denmark, the role of control systems in these networks, and on the policy
implications of decentralised energy systems.

Specific Responses to the Committee’s Questions

What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

3. The EU 2020 target will mean a significant increase in the deployment of renewable energy in the UK.
Renewable electricity production will play a particularly prominent role in meeting the UK’s target under
the EU burden-sharing agreement. This expansion of renewable electricity—together with other changes
required to reduce carbon emissions—will require electricity networks to be extended to new locations, and
to operate in new ways. The planned expansion of oVshore wind power will increase the amount of
intermittent power generation in the electricity system and will also require a new oVshore network
infrastructure to be built. The growing deployment of other renewable technologies and combined heat and
power (CHP) is likely to entail a shift in the scale of electricity generation. Electricity distribution networks
will therefore be required to integrate generation at a range of scales—from an individual household solar
panel to an inner-city CHP plant. Distribution system operators will need to play a more active role in system
operation and control.

4. What will need to change is not just the layout of cables, but rather the overall system infrastructure
that connects generation and supply, including for example new control systems infrastructure that can
integrate demand into system operation. This transformation will not just be a technical challenge. The
government’s vision also needs to have economic, institutional and regulatory components. History shows
that technologies, institutions and policies change in inter-related ways. In the UK, these changes have built
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an increasingly centralised electricity system which is built around fossil and nuclear generation. The “lock-
in” of this system to a centralised model presents a challenge when government policies now require the
system to change.117

5. Overcoming this lock-in therefore requires regulatory and policy changes which support the required
changes in technologies. This has consequences for the approach to economic analysis and regulation that
is followed by government and the regulator. In the past, UK regulation has approached potential changes
in electricity networks in a piecemeal fashion. Potential new investments have been assessed to see whether
they improve the eYciency of the electricity network we currently have. But the need to change to a
significantly diVerent network architecture means that such an approach is no longer fit for purpose.
Economic appraisal will need to take account of the electricity networks that will be required in the future—
and use these future systems as a benchmark against which new investments are appraised.

How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

6. There are two challenges to consider: to build a network infrastructure that is flexible enough to
accommodate various development options for both generation and demand (which clearly come at a cost),
and to have a regulatory framework that allows for this infrastructure flexibility and is itself flexible enough
to adapt to new developments.

7. The current UK system of incentive regulation of networks is a relative flexible regime, with fixed
regulatory periods, regular reviews and in-built learning processes. However, this regulatory framework was
developed to increase the eYciency of the existing network, and minimise costs to consumers. Long-term
transformation of these networks in the way that is now necessary is more diYcult to achieve within this
regulatory framework. As the discussion surrounding the recent Transmission Access Review118 has
demonstrated, regulators now need to allow investment that is more strategic—and to take a view of the
way in which medium and long-term targets for renewables might be achieved.

8. Therefore, in order to promote a long-term transformation of the network, incentives that mimic
market forces need to be complemented by instruments that: (i) go beyond one five-year regulatory period;
(ii) link regulatory interventions to scenarios of future development options; and (iii) provide coordination
mechanisms for the stakeholders involved. Some progress has been made by Ofgem to fulfil these
requirements. For example, the recently completed Long Term Electricity Network Scenarios (LENS)
project sets out a range of scenarios for the future of electricity grids.119 The Transmission Access Review has
proposed some new incentives for investment “ahead of need” to connect generation assets such as oVshore
windfarms. However, progress in implementing new incentives has often been slow. Therefore, questions
remain about the extent to which these changes are occurring fast enough to deliver the UK’s 15% renewable
energy target.

What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

9. A number of barriers are slowing down the connection and integration of wind energy within the UK
electricity network. For example, there is a particularly large queue of wind power plants waiting for
connection in Scotland. Both cost and planning barriers to network investments have contributed to this
slow progress.

10. For oVshore wind, the barriers are largely due to the incumbent regulatory regime. This regime gives
transmission companies little incentive to invest strategically in oVshore infrastructure. Such strategic
investment may be required before there are firm plans to build specific oVshore wind farms that will full use
the resulting transmission capacity. Whilst this brings with it risks of over-investment and stranded assets,
the work of the Energy Networks Strategy Group shows some network investments are fairly robust to
diVerent scenarios of renewables deployment in the UK.120 So the risks of implementing these “ahead of
need” are relatively low.

11. According to one recent assessment, other regulatory barriers include the inability of the incumbent
regime to diVerentiate between diVerent types of generation, to recognise the ‘replacement’ role of renewable
generation, or to allow transmission capacity to be shared between renewable and non-renewable
generation.121 The process of developing modifications to this regime has been slow. It is already over six
years since the former DTI published its strategy for oVshore wind: Future OVshore.122 Whilst the need for
new incentives for oVshore transmission investment was acknowledged in this strategy, implementation of
these incentives has not yet been completed.

117 Foresight (2008). Powering Our Lives: Sustainable Energy Management and the Built Environment. London, Government
OYce for Science.

118 Ofgem (2008). Transmission Access Review: Final Report. London, Ofgem.
119 Ault, G, D Frame, et al. (2008). Electricity Network Scenarios for Great Britain in 2050. Final Report for Ofgem’s LENS

Project. London, Ofgem.
120 Electricity Networks Strategy Group (2009). Our Electricity Transmission Network: A Vision for 2020. London, ENSG.
121 Baker, P (2008). Developing a transmission access regime to deliver the UK’s renewable targets. BIEE Academic Conference,

Oxford. September.
122 Department of Trade and Industry (2002). Future OVshore. London, DTI.
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12. As a result of the Transmission Access Review, some options for a new regulatory approach have been
put forward. These include both short term fix to speed up the connection process and overcome the
immediate barriers to progress. A range of long-term options have also been proposed. Whilst all have pros
and cons, some of the more market-based options are highly complex. Although they are designed to
maximise economic eYciency, there are concerns that these arrangements for transmission investment and
access will be expensive and time consuming to implement.

What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

13. There are a number of technical, economic and regulatory and political challenges associated with
higher levels of distributed generation in the UK. One of the key reasons why such generation is seen as
“diYcult” the UK context is that the incumbent system is highly centralised. Unlike many other European
countries, the UK has no recent tradition of decentralised electricity production. It is also important to note
that distributed electricity generation (and other distributed energy options) can be deployed at a range of
scales. Distributed generation can include household technologies such as micro-CHP or solar PV panels,
small-scale wind farm in a village or a city-wide CHP system. Implementation of these options could include
a variety of diVerent investors from householders and energy companies to local authorities. But significant
policy changes are required to enable this full range of actors and options to play a significant role.

14. The technical challenges arise because distributed generation has a particularly strong impact on the
existing distribution network. In the UK, this network was not designed for that purpose. Furthermore,
distributed generation is not just about connecting new plants to the existing system, but also about
innovation and transformation of the system so that such plants can be properly integrated into system
operation. The associated regulatory challenges arise because a more decentralised electricity system
requires distribution network operators to take on a more active role in managing their networks—and
therefore need the appropriate incentives to do so. The impact of distributed generation on distribution
networks can vary widely and depends, for example, on the density and number of distributed generators
on the system, the extent to which networks are urban or rural, and the types of distributed generators that
are connected. These factors and others should be taken into account by the regulatory framework,
especially when comparing the eYciency of network operators.

15. The technical and regulatory impacts of distributed generation are explored further in the Table
below. This shows how both sets of impacts will vary according to the approach taken to distributed
generation. This approach ranges from piecemeal connection (in the left hand column) to transformation
(in the right had column). In the former case, each generator is appraised with reference to the current system
and is connected as a “one oV”. In the latter case, there is a strategic and co-ordinated approach to
developing generation and network infrastructure together with demand-side measures. The result is a
network that is very diVerent to the one we have today. At present, the UK regulatory regime is making some
tentative moves from connection to integration. It has a long way to go before it is capable of facilitating the
innovation and system transformation that would be required to absorb significant amounts of distributed
generation.

Table: From the connection of distributed generation (DG) to system transformation

Connection Integration Innovation Transformation

Technical Connection of DG Integration of DG See Integration; Transformation of
issues to distribution into operation of network structure

network existing network Development and beyond innovation in
deployment of individual parts of theDG takes some

DG contributes innovative network. Changes inresponsibility for
energy to system network overall system designsystem support

technologies to and controlDG contributes
integrate DG intocapacity to system
network operation

Economic and DG connection Additional network See Integration; DiYcult to apply
Regulatory means additional costs of DG can be “traditional” cost-
Issues network costs reduced; Additional costs benefit analysis to

and benefits of system
In some cases, DG RD&D transformation
can help reduce
network costs

What are the estimated costs of upgrading our electricity networks, and how will these be met?

16. We have not developed our own estimates of the costs of upgrading electricity networks to facilitate
the 2020 renewables target and other measures required to meet medium- and long-term emissions reduction
targets. The government-led Electricity Networks Strategy Group recently published a cost estimate of £4.7
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billion.123 They argue that this expenditure would be required to meet the 2020 renewables target as well as
to connect other generation investment it regarded as “essential” such as some new nuclear. As the ENSG
acknowledge, the actual costs will depend on how the renewables target is met and a range of other factors.

17. Looking further ahead, the costs of network investment to help facilitate the deep cuts in emissions
required by 2050 are much more diYcult to estimate. In principle, there are many possible ways to achieve
such deep cuts which could have significantly diVerent implications for networks. For example, a scenario
in which the electricity system is extended to meet demand for heating and transport is likely to entail
significantly higher network costs than a scenario in which transport and heating are met by other low
carbon energy sources or carriers (eg hydrogen, renewable heat and so on). A set of scenarios for 2050 were
recently developed for Ofgem which usefully illustrate a wide range of possible development pathways for
UK electricity networks.124 An economic analysis of these scenarios was carried out, albeit with the usual
caveats about the diYculty of assessing costs over such long timescales.

18. Whatever future pathway emerges for UK electricity networks, a key principle is that the majority
of the costs should be shared across all consumers. There are two reasons for this. First, network assets are
natural monopolies. Second, the need to upgrade and extend these network assets is driven by public policy
objectives such as the 2020 renewables target. It is unlikely that new infrastructure to meet these objectives
could be financed solely through transmission access payments by new generators. Similarly, it is diYcult
to justify passing on the costs of these network upgrades to consumers who happen to be connected near
to the new generation assets.

How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

19. Many have argued that one of the responses to the credit crunch and recession should be public
investment via green stimulus packages (a “Green New Deal”).125 These packages should comprise
investment in a range of cleaner technologies, infrastructures and industries—and therefore represent an
opportunity to increase investments in new, more innovative electricity network infrastructure. Accelerating
electricity network investments through green stimulus packages could help to counter any negative impacts
of the recession on investment plans. It would also have the advantage of tempering the regressive increases
in consumer electricity bills that would otherwise be required.

How can the regulatory framework encourage network operators to innovate, and what is the potential of smart
grid technologies?

20. So far, the regulatory framework for electricity networks has not been particularly successful at
encouraging innovation. The UK’s price-based approach to regulation allows network companies to
increase their charges by the retail price index minus an eYciency factor—a formula known as RPI-X.
Whilst it has been argued in the past that this should act as a driver of innovation, it only does so if the aim
of this innovation is to increase the eYciency of current network operation. As a result, innovation which
would facilitate significant changes to the architecture and operation of networks has not been encouraged.

21. In principle, the basic mechanisms of price-based regulation can be modified to promote innovation
by including incentives for network operators to invest in research, development and demonstration
(R,D&D). Mechanisms such as the Innovation Funding Incentive (IFI) and Registered Power Zones
(RPZs) which were introduced in the UK a few years ago are designed to achieve this. These mechanisms
were designed to allow distribution network companies to recover some of the costs of R,D&D investment
from their customer base. However, these schemes have only had limited success.126 The reason for this poor
outcome is that the innovative capacity within network companies started from a very low base.
Furthermore, the incentives from RPZ and IFI were tightly drawn and were not strong enough in many
cases. If they are to succeed in future, these instruments need to be more long-term, they should include
generators (not just network companies), and they should encourage cooperation between market
participants.

22. Smart grid concepts, as pursued for example by the European Technology Platform on SmartGrids,
covers a broad of technologies including network technologies, control systems, generation technologies,
smart meters and storage. An electricity system with a higher share of intermittent and distributed
generation will inevitably require an increasing level of operational flexibility on the generation side,
including small-scale plants. It will also require consumers to adapt to these generation patterns to some
extent—either actively (eg by changing their usage patterns) or passively (eg by allowing some appliances
to be switched on and oV remotely by their electricity supplier). Smart grids can help reduce the additional
system costs a changing generation pattern entails and can increase the level of intermittent and distributed
generation the system can absorb.

123 Electricity Networks Strategy Group (2009). Our Electricity Transmission Network: A Vision for 2020. London, ENSG.
124 Ault, G, D Frame, et al. (2008). Electricity Network Scenarios for Great Britain in 2050. Final Report for Ofgem’s LENS

Project. London, Ofgem.
125 See for example, Bowen, A, S Fankhauser, et al. (2009). An outline of the case for a “green” stimulus. London, LSE.
126 See for example, Woodman, B and P Baker (2008). Regulatory Frameworks for Decentralised Energy. Energy Policy 36(12):

4527-4531.
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23. This vision of smart grids is a broad one, and involves considering how a transformation can be
achieved within the overall electricity system. With this in mind, it is clear that the regulatory approach to
network innovation in the UK is far from adequate. Other measures are required to encourage much more
ambitious levels of innovation and the deployment of smarter grids as and when they are required. Direct
funding for R,D&D outside the incentive regulation framework will be needed to complement the recent
increases in public R,D&D funding for individual low carbon technologies. For example, public funding
could help to support a series of smart grid experiments which include a variety of decentralised energy
sources and new grid technologies. Some of these might integrate charging stations for electric vehicles or
sophisticated control systems that are designed to turn domestic appliances on and oV to help balance the
system. Such experiments would facilitate learning about what works, and would help to inform future
policies designed to implement smart grids more widely.

24. A final important observation on this question is that the current electricity system can accommodate
a higher share of new generators and innovative technologies than it does at the moment. Although smart
grid technologies will become important to increase the share of intermittent and distributed generation in
future, their promise should not distract attention from what can be done already without them.

Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

25. There is clear evidence that electricity market liberalisation in general and RPI-X price-based
regulation in particular have led to a significant decline in R&D and innovation. While it is diYcult to judge
what counts as a suYcient level of R&D and innovation, this trend needs to be reversed to provide the
necessary electricity network technologies to support a rapid expansion of renewables. In principle, there
can be an R&D level that is too high and ineYcient. However, given the potential and demand for
innovations in the electricity system, it can be argued that the regulatory framework should err on the side
of innovation, which may partly happen at the expense of eYciency in the short-term. As stated above, a
key priority within this should be to fund the demonstration of new electricity system concepts which
combine new network technologies with those for generation, demand management and so on.

What can the UK learn from the experience of other countries’ management of their electricity networks?

26. In terms of developing and adapting the incentive regulation framework for electricity networks to
new objectives, the UK has gone much further than many other countries. However, this leadership in
developing and adapting the RPI-X framework does not mean that the UK cannot learn from the diVerent
approaches followed by other countries. In some cases, other countries have developed more eVective ways
of managing their networks in new and innovative ways.

27. A prominent example is Denmark, a country that is very advanced in the deployment of distributed
generation (DG) sources and network development. Incentive regulation only plays a minor role in this
process. For example, a key instrument in Denmark to deal with the costs of connecting distributed
renewable energy and combined heat and power (CHP) plants has been a mechanism to share the network
costs. These network costs are not borne by the individual network company that connects DG to its
network, but companies get reimbursed for these costs and the costs are then distributed among all
consumers via the network companies. Distributed generation is not seen as a property of an individual
distribution network, but rather as a property of the system as a whole, driven by national policy targets.
From this point of view it would seem inappropriate to preserve or increase the eYciency of an individual
network by not connecting DG to that specific network. Socialisation of network costs goes a long way to
explain why—unlike in the UK—the network costs of DG have not been a major issue in Denmark.

28. Another example of a mechanism outside the incentive regulation framework, is the governance of
network R&D in Denmark. Within the regulation of network tariVs in Denmark, there are no regulatory
instruments that are specifically geared towards promoting innovation. However, there is a separate funding
mechanism for R&D based on a public service obligation. Through a fund generated by this obligation,
the system operator (energinet.dk) can run strategic RD&D projects on a system level, together with the
distribution companies. One example is the cell projects that aim to decentralise network control to
individual parts of the electricity network. Another is the more pervasive Ecogrid project which aims to
develop ways to increase the deployment of renewable energy in Denmark without entailing a knock-on
increase in Denmark’s reliance on neighbouring countries’ electricity systems to balance variations in supply
and demand.

29. The need to initiate pilot projects to explore future system architectures has also been recognised in
Germany, where the eEnergy programme has just been launched by the government.127 This provides direct
funding to companies for smart grid pilot projects where individual technologies are combined to test new
system solutions.

127 See www.e-energie.info.
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30. A final important lesson should be learned from other countries such as Denmark, Spain or Germany
with higher shares of renewables and CHP in their electricity systems. Their experience shows that while
networks are important, it is at least as important to provide an eVective overall framework of economic
incentives for these types of generation to be built in the first place. Getting the right incentives for electricity
network development to facilitate this is only part of the story.

March 2009

Memorandum submitted by the Town and Country Planning Association

1. About the TCPA

The Town and Country Planning Association (TCPA) is an independent charity working to improve the
art and science of town and country planning. Representing the views of our membership organisations and
individuals from local authorities, planning academics and practitioners under the policy guidance of the
Policy Council, the TCPA puts social justice and the environment at the heart of policy debate and inspires
government, industry and campaigners to take a fresh perspective on major issues, including planning
policy, housing, regeneration and climate change. Our objectives are to:

— Secure a decent, well designed home for everyone, in a human-scale environment combining the
best features of town and country.

— Empower people and communities to influence decisions that aVect them.

— Improve the planning system in accordance with the principles of sustainable development.

The TCPA vision is for clean, safe, low carbon energy generated more closely to the communities and
households it serves. A decentralised energy system will ensure less waste, greater eYciency, more direct local
benefits from energy installations, and stronger incentives to employ generation methods benign in their
impacts on people and the environment. A sustainable future of this kind, that integrates people’s needs with
those of the environment, has consistently been the TCPA’s mission.

This response was drafted without the benefit of a full and proper consideration by the TCPA Policy
Council. The function of the Policy Council is to advise the trustees and the policy team regarding the policy
stance. It represents the views of our membership organisations and individuals from local authorities,
planning academics and practitioners. Therefore this response is subject to further amendment following
discussion and consideration by the full TCPA Policy Council.

2. Summary of TCPA Response

The TCPA welcome the Energy and Climate Change Committee’s forthcoming inquiry into the future of
Britain’s electricity networks at this critical junction in the development of our energy infrastructure.
Britain’s networks will need to adapt in response to future changes in the generation mix.

The UK’s energy policy needs to address four long-term strategic goals:

— Place the UK on a path to cut CO2 emissions by some 80 per cent by 2050, with real progress by
2020, as set out in the Climate Change Act 2008.

— Maintain reliable and secure energy supplies.

— Promote competitive markets in the UK and beyond, helping to raise the rate of sustainable
economic growth and to improve our productivity.

— Ensure that every home is adequately and aVordably heated.

The UK faces a number of major decisions in relation to the investment needed to address the security
and sustainability of our energy supplies. With shrinking reserves of North Sea gas and oil and the decline
in our coal industry, the UK is now a net importer of energy. In addition, the large coal and nuclear power
stations which form the baseload capacity for the national grid are reaching the end of their operational lives.

Reducing our reliance on fossil fuels will require a fundamental change in how we generate and supply
energy, with a rapid transition to large scale renewables and decentralised forms of heat and power
generation based on low carbon, zero carbon and carbon neutral technologies. Renewable forms of energy
will need to be harnessed, based on zero carbon “flow” resources, such as the sun, the wind and the sea,
and “carbon neutral” resource cycles, such as organic waste or plant-based biofuels. These will need to be
complemented by more eYcient forms of generation and distribution based on low carbon technologies such
as combined heat and power (CHP) and district heating networks. This fundamental change will need to be
delivered at a national, regional and local level, creating new and challenging roles for central government
as well as local authorities, their communities and their stakeholders.

The TCPA has long called for an integrated national spatial framework to guide infrastructure projects
and set priorities on investment. Building upon Connecting England, a report by the TCPA based on a two-
year inquiry by the TCPA-appointed Hetherington Commission, the Association is now working on a
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framework for a zero carbon national spatial strategy to the year 2050. In particular, it will explore how a
combination of factors, including energy, can contribute to a sustainable and desired spatial form of national
development.

The TCPA welcome the concept of a national policy statement (NPS) on electricity transmission
networks, due to be published for consultation by Government later this year under the Planning Act 2008.
The NPS will help provide a framework for strategic investment in the grid network as we move towards a
more sustainable new generation mix.

3. TCPA Responses to the Committee’s Questions

3.1 What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target, and longer-term security of energy supply and climate change goals?

It is essential that we meet the challenge of reducing our reliance on fossil fuels by improving the
sustainability of large-scale power stations and focusing on the role large scale renewable energy, such as
oVshore wind, and smaller scale decentralised energy generation can play. A step change is needed in how
we generate and supply electricity, making a transition to large scale renewables and decentralised energy
and power based on low and zero carbon technologies.

A vision for the future of Britain’s electricity network needs to:

— Understand energy demand and supply needs across the nation.

— Develop scenarios for the portfolio of energy technologies that will be required to meet those.

— Where possible, relate energy technologies to local opportunities and requirements.

— Think about technologies and their supply chains at a range of diVerent scales.

3.2 How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

Development of large capacities of variable generations, such as wind, in combination with inflexible
generation, such as nuclear and supercritical coal power plants with CCS, create an operational challenge
for the network.

The grid network will require strategic investment to facilitate new lines and significant upgrades.

3.3 What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

OVshore electricity transmission is a key building block of the Government’s renewable energy policy.
Development of large capacities of oVshore wind will require substantial grid infrastructure oVshore and
reinforcement of the onshore transmission system.

Strategic grid studies are needed and the right commercial and regulatory arrangements must be put in
place to ensure delivery of oVshore wind if the UK is to meet increased proportion of its energy use provided
from renewables to 15% by 2020. The TCPA believe that in order to meet this target, we must build more
oVshore transmission capacity faster.

Under the Planning Act 2008 the Government will produce a national policy statement (NPS) on
electricity transmission networks for the first time. The NPS, due to be published for consultation later this
year, will be the primary consideration in deciding applications for new high voltage electricity lines either
above or below ground and on the sea bed for oVshore renewable energy.

The NPS is expected to set out how much additional infrastructure is needed in England and Wales, and
possibly also the broad locations where new lines may be routed which will help provide a national
framework for energy transmission. Given the visual sensitivities to overhead power lines the NPS needs to
marry local sustainability considerations with national energy need; for example, what impact transmission
networks will have on environmental considerations, including working towards a low carbon and/or
carbon neutral Britain, as well as issues for the rural landscape.

Delivery of a sustainable energy system will require a joining up of mechanisms, including: building
standards; building regulations; the planning system; planning for major infrastructure developments;
transport planning and delivery; and funding. In addition, extensive education and training programmes
should be established so that all actors in the energy planning and delivery process are aware of what is
involved in being proactive in delivering sustainable energy.
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3.4 What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

The TCPA will not be commenting on specific issues in response to this question but call for a joint
commitment between the Government and regulator to ensure the successful delivery of an oVshore
transmission regime.

A cost-eVective oVshore transmission regime is essential to delivering the eYcient, economic, timely and
secure grid connections that are needed to ensure the success of the oVshore wind industry.

3.5 What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

Greater interconnection presents benefits and risks in terms of environmental, economic, social, and
political considerations.

Benefits

— Interconnection between UK and European grids can provide extra sources of generation—
improving electricity supply and reliability of supply— and assist competition.

— Diversification of energy supply sources and potential to lower fuel imports.

— Greater interconnection will also enable the UK to increase our reliability on wind generated
electricity because we can use European suppliers as a back-up for wind power and call on them
during calm days.

Risks/costs

— Dependence on reliability in the interconnected system.

— Obligation to export resources.

— Additional costs of infrastructure for interconnection.

— Exposure to energy price volatility on international markets.

3.6 What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

Britain’s traditional electricity network is a one-way network, designed to carry large flows of electricity
in one direction from large remotely sited power stations.

Until and unless networks evolve from a radial one-way towards a two-way configuration, they will
severely constrain the opportunities for fundamental change associated with small-scale decentralised and
local generation.

In the short term the TCPA is concerned about the forecast deficit in base-load energy supply. While
reassessments of energy needs should be made regularly, the process of shifting to a more eYcient
decentralized system supplying more eYcient buildings and communities will hopefully lower overall energy
demand. However, any supply deficit must be addressed if we are to ensure that the poorest and most badly
housed in society do not have to deal with the consequences in terms of soaring fuel bills.

The TCPA will Not be Answering the Following Questions

3.7 What are the estimated costs of upgrading our electricity networks, and how will these be met?

3.8 How can the regulatory framework ensure adequate network investment in light of the current credit crunch
and recession?

3.9 How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

3.10 Is there suYcient investment in R&D and innovation for transmission and distribution technologies?

3.11 What can the UK learn from the experience of other countries’ management of their electricity networks?

4. References

Community energy: urban planning for a low carbon future
http://www.tcpa.org.uk/press files/pressreleases 2008/20080331 CEG.pdf

TCPA Policy Statement “Planning for sustainable energy”
http://www.tcpa.org.uk/press files/pressreleases 2006/20060605-RS-Energy PS.pdf
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Planning for Renewable Energy
http://www.tcpa.org.uk/press files/pressreleases 2006/20060208-Renewables Guide.pdf

Sustainable energy “by design”—a guide for sustainable communities
http://www.tcpa.org.uk/downloads/TCPA SustEnergy.pdf

Connecting England—A Framework for Regional Development
http://www.tcpa.org.uk/press files/pressreleases 2006/CONNECTING ENGLAND.pdf
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Memorandum submitted by Unite the Union

1. The Government must ensure that the Distribution Network Operators improve eYciency and
increase investment on improving the Network in order to meet the renewable targets.

2. The regulatory framework must ensure that the Distribution Network Operators increase their
investment through increasing productivity. This has to be done through developing their staV to take on
additional skills and responsibilities by creating a technician grade that would bridge the gap between the
craftsperson and the engineer.

3. The regulatory framework must encourage Distribution Network Operators to reduce the levels of
management in order to reduce costs and increase spending on investment.

4. There should be huge increases in the training of craft and technician apprentices as well as engineering
graduates. At present, a number of Distribution Network Operators are not carrying out any training
whatsoever and unless we have the people to do the job we will run into diYculties whatever course of action
we choose to take.

March 2009

Memorandum submitted by University of Exeter

Q1. What should the Government’s vision be for Britain’s electricity networks, if it is to meet the EU 2020
renewables target and longer-term security of energy supply and climate change goals?

The electricity sector is the largest producer of greenhouse gas emissions and will be required to make a
significant contribution to the achievement of the UK’s new renewable obligations and longer term climate
change goals. In order to deliver this contribution, the Government needs to think beyond “electricity
networks” and develop a vision of a “sustainable energy system” capable of accommodating the necessary
renewable and low-carbon generating capacity in the timescales required, ensuring energy supply security
through diversity of fuel use and maintaining appropriate levels of supply reliability. Given unprecedented
uncertainties, for example the contribution of the various energy sectors to climate change mitigation, the
impact of energy eYciency measures and nature of the future generation portfolio, any vision of a
sustainable energy system must, of necessity, be high level. However, once a vision based around a set of
commonly agreed outcomes has been established, other entities, for example Ofgem, could set about
developing flexible electricity market arrangements, networks and a regulatory regime that would be
consistent with the achievement of those outcomes.

Today’s electricity system

The electricity system we see today has been designed around large, flexible fossil-fired plant and inflexible
nuclear generation. Generation plant margins over demand have historically been relatively modest at
around 20–24%, reflecting the controllability and high-availability of conventional generation in meeting
peak demands. The transmission network has essentially been designed to accommodate the output of all
generation simultaneously to meet those peak demands and therefore exhibits relatively low levels of
congestion. Distribution networks have evolved to be entirely passive in nature with little or no connected
generation, focussing on the delivery of energy from the transmission network to individual consumers in
a cost-eVective and secure fashion.

Electricity trading occurs on a bilateral basis, ignoring physical transmission system limitations and with
the costs of resolving any associated system congestion being “socialised”, ie spread across all users of the
transmission system. Investment requirements have been relatively predictable and are undertaken on a
centrally planned basis, using long-standing deterministic security-based rules. Network regulation has
historically reflected this predictability, with investment requirements determined ex-anti and with the
regulatory focus very much on a very narrow view of “economic eYciency” based on the concept of customer
commitment.
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A sustainable electricity system

A truly “sustainable” electricity system will have very diVerent characteristics. It will need to encourage
the connection of suYcient renewable and low-carbon generation to deliver the UK’s renewable obligations
and goals and will be as close to being “decarbonised” as possible, ie only using traditional conventional
generation as a last resort when insuYcient renewable or low-carbon resource is available. This
“replacement” role implies that renewable generation should be endowed with a natural priority in terms
of energy dispatch and also in accessing the electricity system, thereby ensuring the maximum contribution
to decarbonisation.

The deployment of intermittent or variable-output renewable generation technologies such as wind, tidal
etc and the need to retain conventional generation as “back up” implies increased margins of generation
capacity over demand and the consequent need for available transmission to be “shared” between renewable
and conventional plant according to the availability of renewable resource. This sharing of available
transmission capacity will result in potentially significant network congestion and resolving that congestion
will require eYcient and cost-reflective market mechanisms.

Transmission investment required to accommodate numerous, often remotely connected, renewable
generation projects with relatively short development timescales will be significant, but less predictable and
more dynamic than has been the case to date. The dependence on a narrow “customer commitment” view
of investment eYciency will no longer be appropriate and a more strategic approach to investment will be
required, taking into account the UK’s long-term sustainability objectives and goals. Operating the
electricity networks will become more complex, with the need to manage shared transmission assets and
volatile power flows. Future regulation will need to recognise the increasing uncertainties in operating and
developing the electricity system and focus on encouraging the maximum utilisation of available network
assets and objective trade-oVs between investment and operational alternatives.

Distribution networks will be required to host increasing amounts of micro and smaller-scale renewable
and low carbon generation and become active in nature, with the operation of distribution and generation
resources being coordinated to ensure network security. “Micro” or “smart” grids will develop with
aggregated generation and flexible demand providing security services to the transmission system to replace
those previously provided by large centralised generation. Similarly, and in addition to its role in facilitating
bulk power transfers, the transmission system will provide balancing services to these actively-managed
micro or smart grids.

Demand will also have a role in accommodating variations in aggregated renewable output and in
allowing additional renewable capacity to be integrated into the electricity system. Though increased
exposure to real-time electricity prices via intelligent meters, the use of “smart” appliances and fuel
substitution, electricity demand will have the capability to respond to fluctuations in the availability of
renewable resource. Integration with the heat and transport sectors would allow electricity demand to
increase in response to price signals when renewable resource is abundant and decrease when the availability
of renewable resource is reduced. In addition, the introduction of locational electricity pricing would allow
demand to respond to the presence of network congestion and have a role in mitigating that congestion,
thereby reducing the need for transmission investment.

Q2. How do we ensure the regulatory framework is flexible enough to cope with uncertainty over the future
generation mix?

Whereas today’s networks of have essentially developed to allow relatively predictable demand growth
to be supplied by large centralised generation, the future role and development of networks is less certain.
One scenario would be that the required response to climate change would be based on bulk renewable
technologies such as wind and tidal, resulting in the need for significantly more transmission capacity to
handle increased and volatile power transfers to load centres. Anther plausible scenario might involved a
reduced requirement for transmission, with the development of “smart grids” accommodating a growth in
distributed and micro renewable technologies with intelligent metering providing a flexible demand base.
The most probable outcome might lie somewhere between these two extremes, however at this point the
eventual contribution that might be required from transmission and distribution is unclear.

Given these uncertainties and noting that, once committed, network assets will be with us for in excess of
40 years, there is a need develop a clear high-level vision of how the UK’s environmental and supply security
goals might be achieved. As discussed above, once a common view of the potential routes to achieving these
goals has been established, consistent and suYciently flexible regulation and market arrangements could be
developed. Transmission Owners (TOs) and National Grid as GB System Operator (GBSO), who are best
placed to determine future network requirements, could be incentivised to embark on network developments
in advance of customer commitment, thereby addressing the mismatch between network delivery timescales
and the ability of individual renewable projects to provide the necessary commitments. In addition, network
access arrangements could be amended to allow generation to connect in advance of transmission
reinforcement where necessary and practical. In fact steps have been taken to achieve both these outcomes,
with Ofgem indicating that it is “minded to” extend the BETTA transitional transmission access
arrangements128 and with all the options for access reform being considered via the Transmission Access
Review (TAR) allowing generation the option of connection in advance of network reinforcement.

128 Derogations to facilitate earlier connection of generation—proposed interim approach. Ofgem, 19 March 2009.
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The role of Ofgem in setting the framework for energy investment needs to be reassessed: currently, the
short term interests of consumers are prioritised, while longer term issues related to the strategic
development of networks and the delivery of sustainable systems up to 2050 and beyond is given little or no
consideration. Ofgem is an independent economic regulator and although the exercise of its duties is to an
extent defined by Government guidance, it has considerable discretion to act within a very broad framework.
The framework should be narrowed so that Ofgem can retain its independence but be required to act within
clearly defined parameters designed to ensure the delivery of long term sustainable goals.

Q3. What are the technical, commercial and regulatory barriers that need to be overcome to ensure suYcient
network capacity is in place to connect a large increase in onshore renewables, particularly wind power, as well
as new nuclear build in the future? For example issues may include the use of locational pricing, or the
availability of skills.

Before addressing the issue of what needs to be done to ensure that suYcient network capacity is in place
to allow the connection of the required renewable and nuclear generation, some thought needs to be given
to how we decide just how much transmission capacity is required. While significant network investment
will clearly be necessary, the challenge of delivering that investment in the timescales available together with
the potential impact on customer’s electricity bills requires that we ensure all investment is fully justified and
eYcient in the context of the UK’s long-term strategic goals. This will require not only that the process for
identifying the need for additional network capacity is both objective, transparent and consistent with these
goals, but also that available network assets are fully utilised.

Maximising the utilisation of available network assets

There is considerable redundancy in the transmission networks and asset utilisation typically around 30%.
While some redundancy is necessary to ensure that demand can continue to be supplied in the event of
equipment failures and faults, there appears to be considerable scope to increase asset utilisation. Innovation
and the deployment of emerging primary and control technologies can clearly help in enhancing the capacity
of the existing infrastructure, however much can also be done by improving operational procedures and
techniques. An example of how a change in operational procedures could enhance the capacity of the
existing transmission infrastructure would be a move to “weather-related security standards”.

Historically, the transmission system has been operated to be secure in the event of the loss of two
transmission circuits strung on a single set of towers—a “double-circuit fault”. Such faults are quite rare but
are more common in poor weather, in fact some 70% of all transmission faults are weather-related. Little or
no account is currently taken of prevailing weather conditions in operating the transmission system and it
would seem possible to relax operational security standards in fair-weather conditions by, for example,
covering the loss of a single rather than a double circuit, without any appreciable increase in risk to customer
supplies. A “weather-related” approach to security would significantly decrease the external costs incurred
in operating the transmission system and, as transmission investment will increasingly be determined by
cost-benefit analysis as renewable deployment increases, would therefore reduce the requirements for
transmission investment.

Investment criteria

The criteria used to determine the need for transmission investment were developed in the 1950s with the
aim of ensuring that the ability of conventional generation to contribute to meeting winter peak electricity
demand was not unduly restricted by transmission capacity issues. The criteria are deterministic in nature
but with a cost-benefit “add on” to allow additional investment to take place when economically justified.
Concerns have been raised over the treatment of intermittent generation such as wind in the application of
these criteria and the possibility that the need for transmission investment might be overstated. The basis
of these concerns is the assumption that wind generation has 60% of the capacity value of a conventional
generator with the same maximum output, whereas actual wind generation capacity factors typically lie in
the range 30–45%. Work undertaken by the Centre for Sustainable Energy & Distributed Generation
(SEDG)129 confirms that capacity values of around 30–35% should be used when carrying out cost benefit
analysis to determine the need for network investment.

The Balancing Mechanism, generation fixed costs and market power

The divergence of view on what wind generation capacity factor should be assumed when carrying out
cost benefit analysis to justify transmission investment primarily relates to the cost of resolving transmission
congestion via the BETTA Balancing Mechanism. Due to the lack of any explicit reward for generation
capacity, generation displaced from the energy market will attempt to recover fixed costs via the Balancing
Mechanism. This, together with possible exercise of market power130 by generators, results in the cost of
resolving transmission congestion via the Balancing Mechanism being significantly higher than was the case
with the Electricity Pool which preceded BETTA, or which would be the case if Locational Marginal Pricing

129 Transmission Investment, Access and Pricing in Systems with Wind Generation. SEDG February 2007.
130 Addressing Market Power Concerns in the Electricity Wholesale Sector—Initial Policy Proposals (30/09. Ofgem, 30

March 2009.
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applied in the UK. While the costs of resolving transmission congestion via the Balancing Mechanism are
often around £90/MWh or higher, fundamentals suggest that costs of around £10/MWh should apply.
Clearly, much more transmission investment can be justified to avoid congestion costs of £90/MWh than
would be the case if the costs of congestion were around £10/MWh and it is a real concern that more
transmission investment will be required to accommodate the UK’s renewable objectives with BETTA than
would be the case if the old Electricity Pool was still in place or if Locational Marginal Pricing were to be
introduced.

In addition to overstating the need for transmission, the unnecessarily high costs of resolving network
congestion has the potential to discourage renewable generation from seeking “early” connection to the
transmission system, ie connection in advance of any necessary network infrastructure reinforcement being
completed. Early connection will inevitably increase the volume of transmission congestion and, depending
on the outcome of TAR, the costs of resolving that congestion will either be smeared across all users of the
transmission system ( a “connect and manage” approach) or targeted on the generation responsible for the
increased congestion. In the event of connect and manage forming the basis of an enduring transmission
access regime, which seems unlikely given a general lack of cost-reflectivity, the fact that the resolution of
network congestion is more expensive that necessary is unlikely to have much impact of a generator’s desire
to connect in advance of network reinforcement being completed. However, the alternative options for
access reform being considered by TAR will either target the costs of resolving congestion on the newly
connecting generation or on all generation connected to the non-compliant area of the transmission
network. These targeted costs could be significant and might be suYcient to make early connection
uneconomic for marginal renewable projects.

As suggested previously and leaving aside any issues of market abuse, the fact the resolution of
transmission congestion via the Balancing Mechanism is more expensive than with other market
arrangements is linked to the recovery by generators of their fixed costs. While it is appropriate for
generation displaced from the energy market to recover fixed costs when required to operate via the
Balancing Mechanism, it seems fundamentally incorrect for generator fixed costs to be factored into the case
for transmission investment. As transmission is incapable of producing MW, additional transmission
capacity cannot replace generation, it can only allow economic choices to be made as to which generation
should be decommissioned.

Incentivising objective investment

Another concern in terms of ensuring objective and eYcient investment is the incentives flowing from the
current network regulatory regime. While developments in Transmission Price Control (TPC) methodology
over time have increased incentives on TOs to undertake investment at least-cost, it is not clear that the TPC
and the GBSO incentive, in combination, provide suYcient incentives to maximise the utilisation of existing
transmission assets and ensure that transmission investment is truly eYcient, either economically or
strategically. Currently, the regulated income that TOs are allowed to recover is a function of the value of
their asset base and there is therefore an incentive to grow that asset base by building as much transmission
as can be justified. On the other hand, the GBSO incentive encourages NGET to outperform an operational
cost baseline set for the year in question and is to all intents and purposes independent of Transmission Price
Control. Taken together, there is no overall mechanism which would allow NGET or the Scottish TOs to
benefit from forgoing investment opportunities and associated long-term increase in revenues if that decision
resulted in a risk of an increase in system costs.

It is therefore concluded that transmission regulation currently encourages investment over the adoption
of operational alternatives and that this is reflected in the TOs and GBSO taking a cautious, low-risk,
approach when making operational and investment decisions. It is proposed that, given the transmission
investment challenges ahead and uncertainties over the disposition and timing of renewable deployment,
more attention needs to be given to the minimisation of total network costs and ensuring that regulation
encourages objective trade-oVs between investment and operational alternatives.

Q4. What are the issues the Government and regulator must address to establish a cost-eVective oVshore
transmission regime?

OVshore wind has a prominent role in the UK’s proposed Renewable Energy Strategy for 2020, and in
the longer term all marine renewables will presumably make a significant contribution to the UK’s electricity
production if we are to deliver a more sustainable system.

The current approach to devising a framework for oVshore transmission investment is at best confused
and oVshore generators are not being treated in the same way as their onshore counterparts. For example,
oVshore transmission is defined as 132kV and above, while onshore transmission in England and Wales is
275kV and above.

In addition, unlike the onshore regime, the construction and operation of new lines will be open to
competitive tender. Attempting to introduce elements of competition into the construction and operation
of new oVshore networks will not necessarily deliver substantial savings, but will ensure that the process
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leading to the construction the new lines will be complex and piecemeal. Current arrangements will lead to
the construction of radial transmission lines from the oVshore wind farm, and there is little scope for the
development of oVshore networks to connect diVerent projects and technologies in the future.

Overall the development of the oVshore transmission regime has been a lengthy aVair with the final
proposals appearing to have been driven by an ideological commitment to competition regardless of whether
this would be appropriate in the circumstances. Given the strategic importance of marine generating
technologies to the UK’s electricity future, it would have been more appropriate to continue either the
current merchant approach to oVshore networks, or to give National Grid responsibility for constructing
new transmission lines under defined investment criteria. This would provide oVshore generators with some
parity with onshore generation, while also enabling a more strategic, long term view of the development of
oVshore networks.

Q5. What are the benefits and risks associated with greater interconnection with other countries, and the
proposed “supergrid”?

Increased interconnection with adjacent electricity networks clearly has a role to play in allowing areas
rich in renewable resource to be developed beyond the point that would be comfortable from a local or
national perspective. An example of interconnection allowing the increased deployment of renewable
capacity is West Denmark, which regularly exports surplus renewable energy to Norway, Germany and
Sweden. However, there may be limits to the extent to which interconnection can be used to smooth
variations in renewable energy output. Weather systems often extend beyond national boundaries and as
the deployment of technologies such as wind become more widespread, interconnection may become less
reliable as a means of exporting surplus renewable energy.

Denmark also provides an example of how demand flexibility and fuel substitution can be utilised to
absorb fluctuations in the output of renewable energy. In December 2005, the Danish Parliament legislated
to allow electricity to be used for heating in district heating schemes the large thermal storage capacity of
these schemes is now used to absorb surplus renewable energy. Switching from gas to electricity during
periods high renewable output has had a pronounced eVect in terms of stabilising electricity prices.

Studies by SEDG131 suggest that the need to curtail wind output during periods of low electricity demand
might first arise with an installed GB wind capacity of around 16GW. As deployment increases beyond this
level, combinations of high wind output and the associated need for spinning reserves to be held on
conventional plant, together with inflexible nuclear output will result in increasing instances of wind
curtailment. During these periods, electricity prices can be expected to collapse or even go negative as wind
generation attempts to maintain access to ROC income. Clearly, low or negative prices will damage the
investment case for high capital-cost technologies such as wind and nuclear.

The need for curtailment could be mitigated by developing a diverse renewables portfolio or, as discussed,
by measures such as increasing interconnection with adjacent electricity systems and encouraging fuel
substation. Although, unlike Denmark, the UK does not yet have a district heating infrastructure, access
to domestic water and space heating thermal storage could be achieved by via smart metering and exposure
to spot prices. Direct electrical storage capacity could also be increased with the development of pumped
storage schemes, although potential sites are limited. New, utility scale, storage technologies, such as
compressed air electrical storage (CAES) or flow-cell batteries could be developed, while electric or hybrid
vehicles could also eventually form part of a distributed storage infrastructure.

Q6. What challenges will higher levels of embedded and distributed generation create for Britain’s electricity
networks?

The electricity network has evolved to transport energy from the transmission system to individual
customers and has been designed on a “fit and forget” basis to be independent of any connected generation.
However, a sustainable electricity system will consist of significant amounts of smaller scale, distribution
connected generation, which will require distribution networks to move from their current passive
configurations to become more active participants in the electricity system. At the moment, there are few
incentives for distribution network operators (DNOs) to invest in technologies which would allow their
networks to be more actively managed, and it is diYcult within the five year price control format for them
to make a business case for such investment.132 It should, however, be possible to provide incentives for
DNOs to invest in active management by, for example, allowing a greater level of cost recovery from
consumers.

Specific challenges will include the need to accommodate the bi-directional power flows and increased
fault levels that will arise from the connection of distributed generation, manage more volatile voltage
profiles, more responsive demands and to generally develop the control structures require to manage active
networks. As more generation connects, DNOs will be required to develop a “system operator” capability
in order to eVectively coordinate network and generation resources and to organise security services to

131 Power and Energy Balancing in systems with nuclear and wind power. SEDG.
132 EA Technology (2006), A Technical Review and Assessment of Active Network Management Infrastructures and Practices,

a report for the ENSG, URN 06/1196, http://reporting.dti.gov.uk/cgi-bin/rr.cgi/http://www.dti.gov.uk/files/file30559.pdf?
nourl%www.dti.gov.uk/publications/pdflink/&pubpdfdload%06%2F1196
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replace those previously provided by displaced transmission connected generation. Furthermore, there may
be a need for DNOs to become involved in the contractual arrangements between the GBSO and suppliers
in order to recognise the interactions between active distribution networks and the transmission system.

While these issues will change the operational characteristics of Britain’s electricity networks, they do not
pose any insuperable technical or security problems. Technologies already exist to allow active network
management, although there are currently no real incentives for DNOs to invest in them.

Q7. What are the estimated costs of upgrading our electricity networks, and how will these be met?

An initial assessment of the cost of connecting the renewable generation capacity necessary to deliver the
UK’s new renewable obligations together with new conventional generation was given as around £12.6
billion by SKM in a report to BERR.133 More recent work carried out by the TOs for the ENSG,134 suggests
that in addition to the £4 billion of investment already authorised and excluding investment required to
reinforce the connections to the Western Isles, Orkney and Shetland, an additional £4.7 billion of investment
will be required by 2020. In other words, the investment needed to deliver our renewable obligations and
climate change goals could, in total, exceed the regulated asset valve (RAV) of the transmission networks,
which currently stands at some £6.7 billion.135

When the need to extend and reinforce the transmission networks is taken together with the need to
refurbish and replace existing assets that are nearing or have reached the end of their useful life, it is clear
that we have entered a period where capital investment will dominate TO revenue requirements. Investment
costs will be recovered via Transmission Network Use of System (TNUoS) charges applied to all users of
the transmission system (ie generators, suppliers and interconnector-owners) however; ultimately, the costs
of transmission investment will be borne by electricity customers. With the cost of increased investment
outweighing revenue reductions accrued through eYciency savings, customers will see the costs of providing
a transmission service increase, reversing the trend seen since privatisation.

It is clear that significant investment will be needed in order to deliver our renewable and climate change
goals and to construct a sustainable system for the future. Furthermore, there may well be a case for
enhancing capacity ahead of need, given that much of the UK’s electricity infrastructure is in need of
upgrading or renewal. However, in order to protect the interests of today’s customers and ensure
unnecessary costs are avoided, it will be necessary for regulation to focus on ensuring not only that
investment is justified and eYciently carried out, but that the utilisation of available transmission capacity
is fully utilised in the context of delivering those climate change and sustainability goals.

Q9. How can the regulatory framework encourage network operators to innovate, and what is the potential of
smart grid technologies?

At the last Distribution Price Control review the negative impact of regulation on innovation was
recognised with the introduction of incentives to encourage innovation and greater connection of distributed
generation. These schemes—the Innovation Funding Incentive (IFI) and Registered Power Zones (RPZ)—
have met with mixed success. While DNO funding for R&D under the IFI has risen, comparatively little
has been spent on innovating for future active network management, rather than for extending the life or
refining the performance of existing assets. Only a few RPZs have been proposed, despite early optimism
about the potential for the scheme. However, the intention behind incentivising innovation and more active
networks is good. The schemes need to be maintained and revised to ensure that activities geared towards
more active networks and more connections of sustainable generation are rewarded to a greater extent than
activities designed to maintain the current passive operation of distribution networks.

Q11. What can the UK learn from the experience of other countries’ management of their electricity networks?
The challenges associated with integrating renewables generation into the electricity system are mostly generic
in nature and it should therefore be instructive to consider the policy responses of other jurisdictions to those
challenges, particularly of those jurisdictions that have been rather more successful than the UK in developing
renewable capacity.

The principal challenges to integration relate to the mismatch in the development timescales of renewable
generation and transmission infrastructure projects and the associated issues of allowing early access to the
electricity networks and managing the resulting network congestion. As the deployment of renewable
technologies such as wind progresses, issues of managing intermittency will also arise, as will the issue of
dealing with surpluses in renewable output and avoiding the need for curtailment.

133 Growth Scenarios for UK Renewables Generation and Implications for Future Developments and Operation of Electricity
Networks, Report to BERR. SKM 2008b.

134 Electricity Networks Strategy Group (ENSG). Our Electricity Transmission Network, a Vision for the Future. Report to
DECC & Ofgem, March 2009.

135 Transmission Access Review—Initial Consultation on Enhanced Transmission Investment Incentives. Ofgem, 2008, 175/08.
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Investment, early access and congestion

In terms of the mismatch between renewable project and transmission infrastructure development
timescales, it is pertinent that both Germany and Denmark have adopted a rather more strategic approach
transmission infrastructure development, encouraging pre-investment in order to open up areas of high
renewable resource. The German Energy Agency (DENA) for example has been proactive in producing
strategic electricity network studies linked to the development of renewables, while legislation has been
enacted (the Infrastructure Acceleration Planning Law) which requires utilities to provide anticipatory
oVshore transmission investment. This strategic approach to infrastructure development is mirrored in
Denmark with the production of long-term infrastructure plans linked to the delivery of energy policy
objectives, resulting in initiatives such as the interconnection of the Danish eastern and western electricity
networks.

These measures designed to ensure the timely delivery of electricity infrastructure are complimented by,
and are partly as a result of, measures to allow the early access of renewable energy to electricity markets
and to manage resulting network congestion. Both Germany and Denmark, in common with other
jurisdictions, have applied a “connect & manage” approach to connecting renewable generation, which
requires utilities to connect renewable projects in advance of transmission infrastructure being delivered,
with renewable energy being guaranteed access to electricity markets via “feed-in” tariVs. This approach has
been successful in delivering renewable capacity but, particularly in Germany, has resulted in significant
levels of network congestion. This has been managed by restricting the output of conventional generation
(the whole point of deploying renewables) and also by curtailing the output of wind when necessary.

With the Transmission Investment for Renewable Generation (TIRG) report in 2004 and the more recent
ENSG report into the transmission development necessary to deliver our 2020 renewable obligations, the
UK appears to be tentatively edging towards a more strategic approach to infrastructure provision. The
outcome of the TIRG process allowed TO’s to proceed with authorised reinforcements safe in the knowledge
that costs would be recovered. However, Ofgem appear to be suggesting a diVerent approach to the work
identified by the ENSG, with TO’s being incentivised to invest ahead of customer commitment by the
prospect of an enhanced rate of return on investments that ultimately become fully utilised.

Investment versus alternative means of increasing network capacity

There may be sessions to be learnt from Norway in terms of its approach to transmission infrastructure
development. Whereas countries such as Germany and Denmark have generally looked to build new
transmission assets in response to increasing network congestion associated with the connection of
renewables, Norway has arguably taken a more objective approach to investment. For example, Norway
will always look to increasing the capability of existing assets by thermal or voltage upgrades, or by other
means such as the use of interruptible transmission contracts as a means of avoiding the need for new
infrastructure. Whereas it is clear that new transmission infrastructure will be required in the UK to
accommodate renewable generation, maximising the utilisation of existing assets would seem to be a pre-
requisite for eYcient investment.

Intermittency and curtailment

The fact that Germany and Denmark have installed far more wind generation both in absolute terms and
in relation to the size of their electricity system(18% and 15% respectively) than has the UK and have
encountered few problems in terms of intermittency, is reassuring. In fact there seems to be an almost
generally held view that the acceptable limit of installed intermittent renewable generation is likely to be
defined by economic rather than technical factors.

One of these factors may well be the potential need to curtail the output wind generation output during
low demand. This is an issue that been faced by Denmark in particular and addressed primarily by exporting
surplus output to Norway and Germany. However, as renewable capacity builds in those countries, relying
on interconnection to manage energy surpluses will become a less-viable option and Denmark has exploited
fuel substitution driven by exposure to real-time electricity prices to as a means of mitigation. Denmark’s
experience holds valuable lessons for the UK both in terms of the value of fuel substitution and the fact that
there is a limit to the extent to which national electricity systems can rely on interconnection as a means of
exporting energy surpluses.

April 2009
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Further supplementary memorandum submitted by the OYce of Gas and Electricity Networks (Ofgem)

ORAL EVIDENCE SESSION OF 20 MAY 2009: OFGEM

Response to Comments from the Association of Electricity Producers, the British Wind Energy
Association and the Scottish Renewable Forum

I refer to the letter dated 15 June 2009 which you received from three of the generator trade associations—
specifically, the Association of Electricity Producers (AEP), the British Wind Energy Association (BWEA)
and the Scottish Renewable Forum (SRF). I feel it necessary to respond to that letter because it contains a
number of factual errors, accuses me personally of having misled the Committee, which I strongly refute,
and seeks to point the finger of blame for recent failings at Ofgem (rather than acknowledging the way
industry has prevented progress on important issues).

Let me first deal with the factual errors in the letter, before I make some important observations.

Factual Errors

The trade associations make two claims: they say I misled the Committee about the willingness of the
industry to consider change; and that I deliberately perpetrated a myth that the “fourth model”—embodied
in the two Connection and Use of System Code, (CUSC) amendment proposals, CAP171 and CAP172—
is a “connect and manage” model, rather than an “auction model”.

Willingness of the industry to consider change

The trade associations’ claim that the CUSC Panel was right to prevent further development and
discussion on the “fourth model” and suggest that no legal arguments were made at the time the Panel made
this decision.

The trade associations argue that the CUSC Panel’s decision was reasonable because the “fourth model”
was virtually the same as one of the existing options which was already before the Authority for
consideration and decision (CAP166 Working Group Alternative Amendment 3, WGAA3). In support of
this position they draw attention to some statements made by National Grid which appear to imply that
National Grid considered the “fourth model” to be virtually the same as CAP166 WGAA3.

But, it is factually inaccurate to suggest that National Grid considered the “fourth model” to be virtually
the same as one of the existing options. The 30 March 2009 CUSC Panel minutes, which I attach to this
letter, state (at paragraph 1859) “[National Grid] confirmed that in the view of the proposer the two
Amendments [the “fourth model” and the existing option] were substantially diVerent”.

The trade associations also assert that there was a lack of legal argument made or implied by National
Grid and Ofgem at the time the Panel made its decision. Again, I refute this assertion. I would make two
points:

1. In advance of the CUSC Panel meeting of 3 April, Ofgem wrote to the chair of the CUSC Panel
raising several concerns about the process adopted by the CUSC Panel at its meeting of 30 March
2009 (when the Panel considered the “Fourth Model” for the first time.) This letter made clear that
it was important all viable options for reform were developed and consulted on, before being
presented to the Authority for decision. The letter urged the CUSC Panel to act in a reasonable
and transparent manner and outlined concerns that the Panel may have prematurely rejected a
valid reform option. The letter also noted that the CUSC Panel’s decision was diYcult to reconcile
with previous positions of the CUSC Panel and statements made by the relevant Industry Working
Group (some members of which were also CUSC Panel members). In our view, these statements
indicated that the “fourth model” was a substantively diVerent proposal. The letter also outlined
concerns regarding the level of transparency surrounding the CUSC Panel’s decision. A copy of
this letter is attached.

2. The minutes of the 3 April 2009 CUSC Panel meeting, which are also attached to this letter, record
our view (at paragraph 1899) that “it is important that they [the Panel] discharge this role
reasonably and in a transparent manner . . . the Panel should not take lightly a decision to reject
a proposal at the outset”. We also stated that the rule which was used by the CUSC Panel to prevent
further work on the “fourth model” was not there to allow the Panel to make premature decisions
on the merits of an Amendment. Since Panel Members had identified the need for a significant
amount of new or additional assessment, the rule could not apply.

The decision to prevent further work on the “fourth model” was not unanimous. National Grid and two
other members of the CUSC Panel, including a ‘non industry aYliated’ Panel member, voted that the
“fourth model” could and should be allowed to be taken forward along with the others. There was no
consumer representative on the Panel at the time the vote was taken. The individuals who voted to prevent
further work on the “fourth model” were all employees of incumbent generators or the trade association
that represents them. Our claim that certain generators prevented debate and consultation on the “fourth
model” is therefore perfectly valid.

It is also noteworthy that the rule used by the CUSC Panel to prevent further work on the “fourth model”
has only been used on one previous occasion since the CUSC was brought into eVect nearly eight years ago.



Processed: 18-02-2010 02:05:46 Page Layout: COENEW [E] PPSysB Job: 425365 Unit: PAG1

Ev 286 Energy and Climate Change Committee: Evidence

Is the “fourth model” an Auction model?

The second charge laid against me is that I deliberately perpetrated a myth that the “fourth model” is a
“connect and manage” model, rather than an “auction model”.

In support of this, the trade associations refer to National Grid’s opinion that the “fourth model” is an
auction model. Without wishing to appear didactic, I would rather refer to the authority of the Oxford
English Dictionary: an auction is a “public sale in which each bidder oVers an increase upon the price oVered
by the preceding”. The “fourth model” is not a auction in this traditional sense because it does not involve
generators oVering increased prices; indeed, it does not require generators to bid a price for access at all.

The “fourth model” is a form of “connect and manage” in any reasonable interpretation—everyone who
wants access is guaranteed a connection. It guarantees generators the access that they request, in the same
manner as the “connect and manage” model, regardless of the physical ability of the grid to cater for this
demand.

Moreover, we had understood industry’s concern about auctions related to the fact that the total volume
of capacity to be sold would be fixed. As a result, some generators might end up bidding very high prices to
secure capacity, or not secure rights to access at all. The “fourth model” deals with both these issues and, in
that sense also, is not an auction.

Other Observations

I would now like to make some general observations on the points made by the trade associations.

There is an implied suggestion that Ofgem acted unreasonably by preventing appropriate extensions to
the work of the industry committees charged with developing the access reform proposals. There is also an
implication that this resulted in inadequate analysis and consideration of the models. Without going into the
detail, I would simply note that work on the proposals raised by National Grid in April 2008 was originally
scheduled for completion in time for discussion at the July 2008 CUSC Panel meeting. In the event, Ofgem
agreed to extensions which meant that work on the most complex proposal was not completed until March
2009; an extension of eight months.

Contrary to the views of the trade associations, I consider it entirely appropriate for us to raise concerns
about the merits of the option which has attracted the greatest amount of industry support, namely the
Alternative Connect and Manage approach. I explained in my letter to the CEOs, which I also attach for
information, why I consider that it may be diYcult for us to accept the Alternative Connect and Manage
approach. This proposal may be illegal under the EU Directive due to the way it treats new and existing
generators diVerently. But even if this isn’t the case, it would potentially make the economics of new
generation—and particularly renewable generation—relatively unviable. National Grid’s initial analysis
shows that charges would be high and volatile. In the North of Scotland a wind farm would face access
charges of nearly £55/MWh compared with £6/MWh for a thermal plant and charges will vary year-on-year
and would volatile, depending on the pace of connection.

It is wrong for the trade associations to suggest that Lord Mogg’s March letter is at variance with more
recent statements from Ofgem. National Grid’s analysis has only recently become available to us. It was not
available at the time that Lord Mogg wrote to the Secretary of State. Moreover, Lord Mogg identified a
number of risks associated with the industry process. One of these risks was that two new proposals for
enduring access reform (including the “fourth model”) were still under consideration. Without these new
proposals Lord Mogg considered that the range of modifications submitted to the Authority for
consideration might not have been comprehensive. In the event, this risk has become manifest—the industry
has prevented further work on the “fourth model”.

The electricity generation sector must play a major role in delivering the UK’s ambitious emission
reduction targets. It is regrettable that the industry appears to have failed at the first hurdle. There appears
to be a lack of readiness to ensure that all viable alternatives to resolve grid access be examined and put
before the Authority at the same time. This would have significantly increased the possibility of a solution
that is fair to existing and new generators (both new renewable and other new low carbon generators)
without exposing hard-pressed electricity customers to excessive and unnecessary costs. In my view, such a
compromise is feasible—a solution that would ensure that the connection of substantial volumes of new,
low carbon generation over the next few years is achievable without exposing customers to excessive and
unnecessary costs. The failure of the industry to respond to this challenge is the reason that the Authority
has now recommended that the Secretary of State should take on powers under the Energy Act 2008.
June 2009

Printed in the United Kingdom by The Stationery OYce Limited
2/2010 425365/1469 19585


	Witnesses
	List of written evidence



