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Electricity Distribution Price Control Review 2" OFGEM Consultation

Scope

This response primarily covers issues associated the Innovation Funding Incentive and
Regidered Power Zones, including the initigtive for Regulatory Impact Assessment for
Distributed Generation, IFl and RPZs.

The need for R&D

We are extremey enthusagtic about Ofgem’s IFl and RPZ initiatives particularly because the
RPI-X form of regulation has not encouraged R&D activity, other than work that would ddliver
direct benefits to DNOs in the short term. This has had some adverse effects on, primaily
industria, but dso on academic research capacity in the UK. On the other hand, DNOs are
facing Sgnificant chalenges, particularly in the medium to long term, thet dearly need R&D and
an incentive framework to DNOs to engage in R&D s criticd. For illugtrative purposes, we
highlight three key areas that need R&D:

() Given the age profile of the network infrastructure, consderable R&D effort is
needed to improve understanding of the fundamental properties of various

components of the exigting asset and its present and future performance;

(D) Investigations and development of dternative cost effective network replacement
and development policiesis of grategic importance (it is not clear, for example, that

1 Given the present status of the UK R&D community, this incentive framework must recognise the
requirement to build up capacity in the DNOs to commission and manage R&D prudently (and also
contribute to R&D itself) and also to re-build R& D capacity amongthe providers. It is critically important to
build long-term R& D capacity and significant fraction of the IFl funds should be devoted to this. We would

be concerned if a considerable proportion of these funds were spent on short-term contracts.
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the current “like for like’ replacement approach and the incrementa network
reinforcement concept will be cost effective in the long run);

(i)  The anticipated large-scae penetration of ditributed generation, ranging from very
large ingdlations to domestic CHP, is imposing massve chdlengesto DNOs and is
likely to radically change the network operation and design philosophies. One of the
key R&D quedtions in this area is the cogt effective integration of this generation in
the operation of the system.

The above topics cannot be considered in isolation, as clearly, distributed generation, will play a
sgnificant part in the future development of distribution network infrastructures.

Outline proposalsfor deployment and management of I1Fl and RPZs

We consider that one of the key issues associated with the proposed incentive framework will be to
identify how the resources will be dlocated and the maximum benefits extracted. We are concerned
about the coordination and management of IFl and RPZs asthisis not specificaly addressed in the

consultation.

Our proposd is to devote consderable initid effort to creste a Technology Road Map (TRM) for
the future digribution sysem. Such a mechanism would specify the areas of research and
development that are critica for achieving the objectives of efficient network operation and cost
effective investment programmes that will deliver open access and adequate service qudity to al
network customersin both short and long term.

We are concerned that athough all interested parties could agree on the technical objectives of
various research themes it will be very difficult to come to mutudly satisfactorily agreements
regarding Intellectua Property Rights (IPR) and exploitation issues. The mechanism of a TRM
would lead to consensus on technical challenges, outcomes and benefits while leaving open the
issues of consortia membership, share of IPR and commercid exploitation, which is very
important for the ddivery of necessary R&D.
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One of the key objectives of the TRM would be to provide seamless chain of innovation from
research to deployment. Such a TRM should include a review of the state of the art, the results
expected, outline the specific research chdlenges that must be overcome, demondration
programmes and specification of benefits to customers. Consider for example, that one of the
aress of R&D in the Technology Road Map congders the question of life extension of 11kV
paper insulated cables. A number of manufactures presently offer effective partia discharge
measurement systems. However, the interpretation of the results remains uncertain and research
is required to undergtand their significance and include them in the asst management decison-
meaking process. Following from this research, field tests and demonstration will be necessary.
Benefits of this activity would be better use of exising assets and reduced number of
interruptions. This example, together with a case of advanced active management concept, is

presented in the Table 1 for illustrative purposes of a TRM approach.

Table 1. Example of R&D areas (projects) within an agreed Technology Road Map for
the Future Distribution Network

Objective State of theart | Research Demonstration | Benefits to
challenge cusomers
Life extension of Manufactures offer | Improve Demonstrate - Better use of
11kV paper effective partial interpretation of findingsusing field | existing assets and
insulated cables discharge (PD) results and tests -Improved service
measurement decision making quality
systems
Advanced Basic active Development of Development of Increased network
management of management advanced laboratory and filed | control, cost
activedistribution | techniqueswell distribution state tests effective
network understood and estimation and connections,
some pilot schemes | control scheduling improved service
installed techniques quality

An additiona advantage of this gpproach is that once the road map has been agreed, than the
management of IFl (and perhagps RPZ) funds can be fully decentralised and will not require
micro management. Companies will be free to determine their own priorities and chose eements
of the road map they wish to pursue. This would aso dlow the research providers to create
thelr own consortia with their own IPR arrangements, with the possibility of attracting significant
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additiond indudtrid funding (these will be absolutely necessary for the ddivery of commercid
grade equipment and solution).

It is important to recognise that there is a consgderable risks associated with a very high
investment required to roduce commercid grade equipment. Thismay prevent open sharing of
best practice. Clearly, deployment of new technology will require investment by manufacturers
very much in excess of Ofgem funds. It is therefore only reasonable that manufacturers obtain
commercid advantage of their own investment. Hence IF and RPZs incentive schemes must be
managed carefully so that early research and perhaps some demondrations are publicly funded
and dl results trangparent. However, the development and field trids is likey to be
predominantly privately funded with results being confidentid.

The concept of Technology Road Map has been successfully used in the USA in many aress,
including gpplication to digtributed generation by Department of Energy.

Developing the Regulatory Impact Assessment for Distributed Generation, |FI and
RPZs

We fully support Ofgem’ s decision to develop Regulatory Impact Assessments for dl sgnificant
new policies introduced as the price control review progresses. In principle, we agree with the
relevance of the set of questions listed in the consolation document that need to be answered in
developing full RIAs for distributed generation, IFl and RPZs. We wish to point out, however,
that the benefits of the proposed incentive framework are likely to expand significantly beyond
the digtribution network, and these should adso be included in the RIA process.

We offer our views to some of the specific questions for developing the RIAS
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What would be the impact of each of the:
distributed generation incentive;
IFI; and
RPZ mechanisms
on the volume (or capacity) of distributed generation connecting to the distribution

networ ks?

It must be recognised that the volume of DG coming forward to connection is likely to continue
to be driven by a rumber of other mgor factors. For example CHP development is criticaly
dependant on the relative price of eectricity and gas while renewable development criticaly
depends on the ROC mechanism and the planning permisson process. However, dl the

proposad incentive will of course act to remove barriers to deployment of DG.

Although we very much support RPZs to encourage the DNO to demongtrate potentialy lower
cost we wish to point out that the solutions are likely to be more complex and chdlenging. We
are therefore concerned that RPZ mechanism provides only a single reward for an innovation
that is likely to cause higher on going cost and hence may not be consdered to be attractive.
Furthermore, the incentive based on MW connected is likely to disadvantage smadler
ingalations. We a0 believe that some of the existing generation schemes could be considered
as candidates for RPZs. For example, a novel form of management of the operation of an

existing generator could postpone network reinforcement.

The IFI and RPZ mechanisms should build up seamless chain of innovation from research to
deployment. This should insure overal lower network cost to the benefit of both load customers

and generators as well as providing greater access.

Would be the impact of each of the proposed incentive schemes on the costs of

connecting distributed generation in the period to 2010 and in the longer term — both in
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terms of £/KW and total system costs? How would you expect new technol ogical
developments to reduce the £/kW cost of connecting distributed generation over that

period?

At the present moment, we do not have quantitative information available to directly respond to
these questions, athough the Centre for Didtribute Generation and Sustainable Electrica Energy
will be developing tools for assessing the costs and benefits of large-scae penetration of
distributed generation and will made its results avallable.

To date, mog attention has been pad to the immediate technica issues of connecting and
operaing generation on a digtribution system and most countries have developed standards and
practices to ded with these. In general, the gpproach adopted has been to ensure that any
digtributed generation does not reduce quality of supply offered to other customers. No real
attempt has been made to consder how the overall performance of a distribution system with a

sgnificant penetration of distributed generation may be optimised.

We have carried out a number of research projects consdering the development and design of
dternative active management schemes and the quantification of benefits that can be derived
from changing the operation philosophy of distribution networks from passive to active. The key
objective of this work was to design network control strategies of an active didribution system
that would enhance the ability of the existing network to accommodeate additional distributed
generation. We have demonstrated that coordinated voltage control strategies, for example, are
likely to enable a consderalde amount of distributed generation to be connected. Our studies
indicate a 3fold increase in the capacity of distributed generation that can be connected to
11kV and 2-fould to 33kV networks?.

2 Integration of operation of embedded generation and distribution networks, K/EL/00262/REP, URN
02/1145, UMIST, 2002.
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To what extent does the connection of distributed generation require new R&D by the
DNOs?

Sgnificant pat of new generation cagpacity (about 14GW) is likey to be connected to
digtribution networks, i.e. a voltages of 132 kV and below. However, under the present
conditions DNOs anticipate that they can integrate only a much more limited cgpecity of
generation without a mgjor reinforcement?. Continuing the present “fit and forget” approach will
limit the connection of DG, and will require sgnificant primary plant. Furthermore, continuing
with the existing operating philosophy the system benefits will not be possible to extract. Thisis
most unlikely to lead to cogst effective solutions. There is an obvious need for the eectricity
upply indugtry, power companies, manufacturers, consultants and academic inditutions, to
come forward with innovative solutions as to how this Distributed Generation is to be installed
and integrated within the power sysem in a cogt effective manner. There is a developing
appreciation of the scale of this task and the recognition that the resources necessary to address
it will need to be mobilised and coordinated across indusiria, R& D and academic sectors.

We bdieve that the proposed OFGEM incentive framework will be criticd for facilitating a cost
effective integration of digtributed generation in digtribution networks.

What would be required to do to administer each of the proposed incentive schemes and

what would be each of the associated costs?

We would anticipate that up to 10% of the funds available should be dlocated to project
definition, project management and effective monitoring and dissemination. Reducing the

management cost of R&D to very low levels will not result in prudent use of resources.

3 R J Fairbairn, D Maunder, P Kenyn (PB Power) “A Distribution Network Review, ETSU K/EL/00188/REP,
1990.
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What would be the impacts of changes in the volume of distributed generation on
- quality and security of electricity supply; and
losses?

WIll distributed generation provide benefits in these areas, and if so, can they be

quantified?

We believe that an effective integration of DG should increase qudity and security of supply,
gven that reduced number of falures in the network will leed to interruptions due to the
presence of local generation. There may be, however, Stuations that introduced changes in
network operation, driven by the wish to connect didributed generation a low cost, may
adversdy affect service qudity, particularly in the short term. On the other hand, some form of

distributed generation will be able to offer security related services at the nationd levd.

The impact on looses depends criticaly on the future development of DG. Loca generation, and
in particular micro generation, should reduce losses, while remote renewables are likely to
increase losses. These impacts cannot be quantified without anticipating future development of
DG.

It may be importart to understand if there will be any interactions (positive or negetive) between
[1P, the loss incentive mechanism and the proposed DG incentive framework specificaly for
each of the DNOs,

The impact of the distributed generation on security and reliability of supply and on losses profile
will be location and technology specific and quantitative assessments could be conducted for
various dternative development scenarios. Some work in this area will be conducted by the
Centre for Didtributed Generation and Sustainable Electrica Energy and the results of thiswork
will be mede available.
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How much of the increased volume in distributed generation would be of environment
friendly types (eg renewables)? By how much would this be expected to replace electricity
from non-renewable sources? Would such generation contribute to the reduction of

emission levels and, if so, how should these benefits be quantified?

At present the main development of DG is from renewables supported by the ROC scheme.
Conventional CHP continues to face financid difficulties and micro CHP is not yet deployed
widdly.

Renewable resources and other forms of digtributed generation will displace corresponding
amounts of energy produced by large conventiond plant. However, new generation
technologies, particularly intermittent, may not be able to replace fully the capacity and flexibility
of conventiond generating plant. Some preliminary work carried out recently* suggests that
capacity vaue of wind generation isin the order of 20%.

* System Cost of Additional Renewables (SCAR), ILEX/UMIST, October 2002
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