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1. irtroduction

General Flectric {GF} i pleased to provide Hs high-level views on the issues raised by the DECC
consultation on possible models for » capacity mechanism which support the accompanying proforma
TRSHONSE, '

»  GF Enevgy & one of the world's leading suppliers of power generation and energy delivery
technotogies,

# The businesses that comprise GE Eneray - GE Power & Water, GE Energy Management and GE Gil
& Gas - work together to provide a broad portfolio of product and service selutions in all areas of
the energy industry including coal, oll, gas CCGT and nuclear energy; renewable resources such
as water, wind, solar and hiogas; and other alternative fuels. in the UK, GEs available instailed
tachnology meets up to 18% of UK electricity needs and we also supply digital energy solutions
0 1% of the 14 transmissions & distribution networks in Great Britain.

= GE Energy is part of General Electric, 3 globat infrastructure, finance and media company. 6L s
proud of is presence in the UK since the 1930s. We currently employ over 18,000 peopis across
the UK and have invasted over £14 billion in our UK-based businesses since 2002,



We view proposals for capacity payments as a welcome step that recognises the fink between supply and
demand and the growing role that flexible generation and demand side management will play in the
future. increasing deployment of intermittent wind and inflexible nuclear capacity will require a
significant volume of complementary peaking generation as well as non-generation capacity. There will
be a particular need for plant that can offer high efficiency and flexibility owing to the extreme hour-to-
hour changes in net demand (demand less wind).

GE has conducted 3 wide range of renewable energy integration studies that have helped to increase
insights into the most economically attractive options for providing flexibility under various scenarios,
These consider electricity supply and demand, fuel and CO2 prices, renewable energy penatration levels
and specific events or variations in renewable energy; while meeting environmental targets. We conclude
that more vatiability and uncertainty in the net load introduced by renewables can be successfully
managed with deployment of grid-friendly renewables along with flexible rescurces such as more mid-
merit and peaking generation,

2. Modifying power market design to encourage operation and investment in flexible resources
{Guestions 1 & 24)

The UK is on an ambitious path to drive deployment of renewable energy and reduction of greenhouse
gas emissions. The policy trajectory for 2020 and beyond is now increasingly clear, and further
discussions and analysis are being undertaken to set goals for the eneargy sector for 2030 and 2050,

The UK Government has recognised a shortfall in the current power market structure and is consiliting on
a proposal to Introduce a capacity-type mechanism to provide additional revenue sources to flexible
generation, Two factors in the evolving electricity market design have influenced this growing interest in
this policy mechanism:

- To fully decarbonise requirss an increased use of inflexible baseload generation capacity will
reduce the ability to turn power stations on and off to meet fuctuation in demand reasonably.

- Anincreased acknowledgement that as variable resources such as wind deployed on the system
grow in future, a requirement for more capacity to be available will be needed to replacs
intermittent capacity when it is unavailable, potentially at a very short notice.

nvestment is needed to meet future peak demand and flexibility requirements. Increasing deployment of
intermittent wind and baseload nuclear capacity towards 2020 and beyond will require a significant
volume of complementary peaking generation as well as non- generation flexible capacity, The current
capacity margin enjoyed in the UK is sufficient but could aisa come under future prassure if existing fossi
fuetied plant is closed prematurely.

Despite relatively Jow forecast demand growth over the medium-term, signiticant amounts  of
mtermittent wind capacity (around 20GW]) is expected to be connected to the system by 2020, with the
closure of a similar amount of fossil and nuclear plant {up to 25GW) expected fo ocour pver the same
period. In addition, the availability of existing flexible plant is also expected 10 raduce over the next
decade; as plant complies with environmental legislation.



Hewever, the need for plant that can offer high efficiency and flexibility will increase because by 2020,
the extreme Bour-to-hour changes in demand {net of wind output) could be as much as 17GW, which is a
significant increase from the maximum variation of S5GW in 2008, In these circumstances, it is important
that market mechanisms recognise the importance of highly efficient flexible generation capacity in real
sime.  This hourly variation will also not be completely predictable which will also require generation
which can respongd and ramp up/down very guickly.

To cost-effectively integrate renewable power into electricity networks around the world on a large scale,
GE has developed FlexEfficiency®50, a first_of-its-kind combined cycle power plant engineered 1o defver
an unprecedented combination of flexibility and efficiency. While power plants can provide flexibiity or
high efficiency, this power plant will deliver an unprecedented combination of both. The plant will deliver
enough energy 10 power more than 600,000 homes and is the result of an investment of more than $500
mitlion in R&D, drawing from the company’s jet engine expertise, it represents a key part of GE’s on-going
work to create and manufacture rechnologies around the world that deliver cleaner, more efficient
energy, (Ftrademark of the General Electric Company)

3. GE main recommendations for the implementation of a capacity payment

GE I3 __p%eases:i 1o provide its high-level views on the following aspects of the capacity mechanism:

i Capacity mechanism model and criteria
i Marker transparency and the need for real-tiree signals
Wi, Functional arrangements - The need for a long-term certainty and central co-ordination
b, farm of despatch
v, Demand Side Rasponse

i, Capocity mechopism model and criteric {Question 1)

The UK Government is proposing o intraduce & teaditional form of capacity mechanism whereby the
incentive is to ensure sufficient capacity is available at a ‘day-ahead’ stage and rely on fational Gridto
refine the STOR mechanism to address realtime issues.

GE helieves that EMRE provides a wider opportunity 10 consider the market as a whole and to ensure the
maost efficient {and low carbon emitting) capacity is deployed to meet the needs at both a day-ahead and
resl time basis. The danger in considering capatity separately in these markets is that transparency and
Hepasidity Is reduced which coutd in-turn result in a less efficient and more expensive overall system
solution,

Whilst all parties that can contribute 1o security should be incentivised to do 50, the 4GB marke! requires
come form of systern in place to ensure that best Hexible. capacity tomes on ling as opposed to simply
rewarding existing capacity. GE supports the introduction of a capacity mechanism targeted af
capacity/dermand response but where the plant are free to despatch across all markets {day-ahead,
balancing and ancilfary services) so that we end up with the most efficient total system.

Whatever the final proposed design of the capacity mechanism, it should support defined flexible
characteristics.  This should target high efficiency and fexible generation based on parameters that



include efficiency of ramping, ramp rates, carbon emissions, start costs, This should enable new
generation to provide peak demand and flexibility services but ensure the most effective investment
from a technological whilst helping the UK 1o meet its emissions targets in an affordable manner,

We would suggest that the Department of Energy & Climate Change (DECC) should consider undertaking
further analysis and modelling in order to determine the desired characteristics of flexible generation and
demand response solutions required o maintain security of supply under the EMR. This analysis might
explore how the overall system wouki he tequired to respond, given the deployment of low carbon
generation envisaged, to variations in expected wind generation at real time.

fi} Market transparency and the need Jor real-time signals {Question 3)

A capacity mechanism will need to address flexible resource requirements to better deal with grid
aperation uncertainty resulting from increasing deployment of variable renewable energy. As such the
system should be underpinned by a need for transparency, competition and afficiency,

The system will require a reliable {real-time} power system operation and signals for investments in
generation, iransmission and demand side options to ensure power system reliability in the future. In
principle the reference market should be ‘within day’ and as close to real time as possible, intra-day
balancing markets are in most countries still not mature and auctions for systern services tend to not
provide sufficient investment signal.

‘Within-day’ markets maximise the amount of capacity able to participate and are becoming more critical
to support the growing penetration of wind on the system. To-date, power markets have been
predominantly ‘day-ahead’. Cansequently in the UK, it will he particularly important to ensure that
sufficient capacity is available an the real-time batancing market, s0 as to support the increased
deployment of intermittent wing generation,

i} Functional arrangements - The need for a fong-term certainty and centrol co-ordination (Question 10}

Current policies do not set sufficiently clear long-term volume targets in the wholesgle electricity markets
and a long-term signal is needed to drive new investments currently reliant on market price spikes. For
the electricity market to be attractive to the full range of Investors, it is therefore RECRssary to ensurg
that there is a clear and credible long term sales volume oppRortunity against which potential investments
can be assessed,

A capacity mechanism should be underginned by clear investment signals either set by a central hody, 1t
FRGUIres an assessment of the appropriate level of capacity and an incentive 1o deliver this desired lave!
of capacity, Ultimately the desired fevel of security must be determined by the Government. As such
grid operators are by dint of their remit often {but not always) the best placed entities to assess capacity
reguirements to deal with increasing grid operation uncertainty. Setting the fevel of capacity should not
undermine delivery of outcomes which should be left to the competitive market.

vl Despatch (Question 5)

There are two main proposals to determine how resource could be despatched: ‘lastresort despotch’
whereby the resource is only used after all other resource has been exhausted; and an ‘economic
despatch’ when the market price reaches a certain level and sold into the market at this price.



A Yast-resort’ despatch runs the risk of distorting the market such that peaking generation is provided by
fow capital cost inefficient plant with high emissions. This is likely to result in less efficient generation
and higher carbon emitting gengration on the system. Competition should provide the most efficient and
cost etfective solution to incentivising investment in plant 1o mest both extreme peak demand and hour-
ro-hour variation In irtermittent generation output.

As outlined ahove, GE supports the introduction of a capacity mechanism that drives capacity/demand
response with the required flexible characteristics but where plant are free to despatch across all markets
{day-ahead, balancing and ancilfary services) so that we end up with the most efficient total system.

The level of capacity payment used needs to be set to ensure plamts act competitively in the energy
markets, It should also be set sufficiently to cover the additionat cagital costs of providing this flexibility
bt allow generators to contribute to capital and fixed costs through Intra-marginal rents from operating
across al] the electricity markets.

v} Demond-side response [Question 5)

Whilst Incentivising flexible peaking plant, EMR provides an important opportunity is to get a clear and
credible long term price signal into the market price so that consumers or providers of other capacity
{storage, DG) can enjoy the same value i providing capacity at appropriate times,

GE's pverriding concern with the proposed targeted mechanism is that it is only designed to encourage
additional pealdng capacity not investiments in new flexible capacity and demand response, The latter are
not economically viable under the prépesed mechanism but would be under a market-wide design
whereby flexibility & rewarded through an additional capacity payment. This type of plant should be able
to operate freely in the day-ahead, balancing and ancifary services market to ensure the system operates
ins the most efficient manner.

There is a concern that storage and interconnector capacity in particular might not be able 1o participate
in @ strategic reserve as they are only likely to be despatched infrequently.

4. wider offorts to encowrage capacity — the role of transparent and Houid markets

To support the design of a capacity mechanism, wider consideration should be given to enhance market
Houidity and grid reliability, most notably:

e improving the operation of the wholesale electricity and balancing market
e Wider anergy market reform with the EU and other member siates

As reflected by current work by the Regulator (Ofgem), there is a need for reform to the wholesale
slectricity and balancing market if the Government is 1o achieve its decarbonisation targets. Ligquid,
rompetitive wholesale markets are fundamental to promoting investment in flexible generation by both
independent incumbents and new entrants.

Except in the short-ferm, current markets offer insufficient liquidity, competition and contracting.
nadeguate tevels of medium-term fiquidity have a detrimental effect on the development of price
signals, which, in-turn, diminishes investor confidence in the GB wholesale electricity market.



At the same time that the UK Government is considering electricity market reform, the European
Commission also has a role to encourage Governments elsewhere in Furope fo review their electricity
markets to ensure the market reform process in the UK is more coherently aligned. The costs of meeting
Uk Government objectives are likely to be significantly reduced over the longer term i poficy objectives
are more integrated with the single European market.

Liberalised electricity markets open up new opportunities and revenue streams for market participants
who invest in technologles that drive a batter overall system. For example, well-functioning intra-day
cross-border trading could increase options for utilities and generators in other member states to reap
aperational efficiencies that result in more balancing options.

5. Conclusion {Questions 11 & 27}

As outlined above, GE views proposals for capacity payments as a welcome step in recognising the link
between supply and demand and the growing role that flexible generation and demand 5;de
managemeani will play in the future,

We support the introduction of a capacity mechanism targeted at capacity/demand response with the
required flexible characteristics but where the plant are free to despatch across all markets {day-ahead,
balancing and ancillary services} so that we end up with the most efficient total system, GE believes that
EMR provides a wider opportunity to consider the market as a whole and to ensure the maost efficient
{and tow carbon emitting} capacity is deployed to meet the needs at both a day-ahead and real time
basis. ' :

The proposed strategic reserve market is ‘workable’ but GE has concerns that it will not provide the most
efficient market for delivering peaking and flexibility in terms of cost and emissions. The design is also
lacking in that it does not particularly suit demand response. GE would prefer a capacity market,
targeted at solutions with defined criteria, where the capacity price is sufficient to cover the additional
capital costs of providing this flexibility but generators also contribute to capital and fixed costs through
intra-marginal rents from operating across all the electricity markets.,

The risk with considering capacity separately in these markets is that transparency and lguidity is
reduced, This could result in a less efficient and more expensive sclutions to mesting the UK's energy
goals.
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Responses are welcome by email or post. You may find this document helpful for
structuring your response, but can reply in a separate document if vou prefer. If
replying in a separate document please make clear which questions you are
answering. '

Head of UK Policy

- Organisation

Q”E“heﬁ\rena,i}ewnshfrevvay

e T L

- Department of Energy & Climate Change,
tlectricity Market Design ~ Security of Supply
- 4th Floor, Area D

3 Whitehall Place,

London, SW1A 2AW

You can also submit this form by email to:
DECC capacity. mechanismi@dece. galaov.uk




Consultation guestions

Note: the references in square brackets refer to page and figure nurnbers in the
consuitation document where more information can be found, and the questions are
set out in context. The consultation document is Annex C of the Electricity Market
Reform White Paper, and is available here:

hiip Awww dece.gov. uklen/contenticms/consuliations/cap mechicap mech.aspx

Targeted mecharism

4  Does this table [see Figure C3] capture all of your major concerns with
a targeted Capacity Mechanism? Do you think the mitigation approach
dsscr;beei waii be affec‘tw@?

GE & overndmg congern wsth the proposed {argeted mechamsm is tha’z _
it is only designed {0 encourage additional peaking capacity not investments
in new flexible capacity and demand response. The latler are not
economically viable under the proposed mechanism but would be under a
market-wide design whereby flexibility is rewarded through an additional
capacity payment. This type of plant should be able o operate freely in the
day-ahead, balancing and anciillary services market to ensure the system
operates in the most efficient manner.

Hesponse

 How long should the lead time for Strategic Reserve capacity

2 procurement be and why?
Procurement lead times should be sufficient to allow for constr uctstm
Response - of new capacity but not too far forward so as to undermine the need for new
P - capacity. Lead times may also need to vary in order fo address the need for
 different types of technologies.

3 - Should the length and nature of contracts procured by the Strategic
- Reserve ﬁmcummen‘t functmn be censtramed in any Way"?

; For the eiectricity market to Eae attractlve tm fhe full range af mvasiars
it is necessary to ensure there is a clear and credible long-term signal

- against which potential investments can be assessed. Contracts must be

- sufficient for an acceptable return to be made over an economical life time.
- Conversely, contract length should not be such that it distorts the market

- and deters the deployment of newer more efficient generation in the future.

' Response




H

The criteria should depend on exactly what type of reserve is needed.
- Parameters might include efficiency of ramping, ramp rates, carbon

Response
emissions, start costs and cost.

il

‘Howcana Strategic Reserve be designed to encourage the cost
5  effective participation of DSR, storage and other forms of non-
- generation technologies and approaches?

Plaase refer back to Q1 & 3 relating to our view on the design of the
. market. The key is 10 achieve a clear and credible long-term signal into the
- markei price so that consumers or providers of other capacity (storage, DG)
Response  can enjoy the same value if providing capacity at appropriate times.

There is a concern that DSR might not be able to participate in a sirategic
reserve as they are only likely to be despatched infrequently.
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8

Government prefers the form of economic despatch described here.
Which of the proposed despatch models do you prefer and why?

A ‘last resort despateh runs the risk of distorting the market such that
- peaking generation iz provided by low capital cost inefficient plant with high

- emissions. As outlined in Q1 GE supports the introduction of a capacity

- Response - mechanism targeted &t capacity/demand response with the required flaxible

- characteristics but where plant are free to despatch across all markets {day-
- ahead, halancing and ancillary services) so that we end up with the most

- gfficient total system. _

i e i

- How would
- best be kept indepen

the Strategic Reserve methodology and despatch price
dent from short-term pressures?

The despatch price should be market-driven and open to market

| pressure. The current proposed fixed price would not encourage generalons
o invest in more efficient flexible and peaking plant and as such could lead

o higher than necessary peak prices and emissions.

i i 3

Do you agree thata Strategic Reserve should be periodicaily
8 reviewed? If so, who would be best placed to carry out the review and
how often should it be reviewed? :




Yes. The Strategic Reserve can
- Response  developments in technology.

Response

e
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10 Do you have any comments on the functional arrangements proposed

. for managing a Strategic Reserve?

No

S

RS WA et

- Given the design proposed here and your answers to the above
11 - questions, do you think a Strategic Reserve is a workable model of
| Capacity Mechanism for the G market?

The proposed strategic reserve market is workable' but GE has

‘concerns that it will not provide the most efficient market for delivering

' peaking and fiexibility in terms of cost and emissions. The design is also

lacking in that it does not particularly suit demand response. We would

Response prefer a capacity market, targeted at solutions with defined criteria (as in

' Q4), where the capacity price is sufficient to cover additional capital costs of
providing this flexibility but whereby generators can also contribute o capital

i

pacity in 2 GB market be bo

o

ught and

- How and by whom should ca
why?

Response




o
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 What contract dura y recommend fo Market?

The contract should be Jong-term and for the aconomic life of the
| Response - plant. Distinctions may need to beé made in regards to capital cost pay-back

- periods and later years W

i 2

ment he? Should
truction times?

T

How long should the tead time for capacity procurs
14 . ;
| there be special arrangements for plant with long cons

The longer the lead time, the more project risks are reduced
{including construction risks for new plants being puilt) and investment
incentivised. 1 onger lead times will therefore provide a greater potential

uld reduce the overall costs of providing

Response  role fornew entrants which sho
ity. On the other hand, the further in advance capacily is soid,

- capac
the greater the potential margin for error in projections of future peak

should there be a secondary market for capacity? Should there be any
?

restrictions on participants or products traded

18

Secondary trading supporis a competitive market
 Response market liquidity.

nat are the advaniages and disadvantages of making a central,
ination of (i) the capacity that can be offered into

the market by each generator ii} the eriteria for being available; and
- {iii) the penalties for non-availabitity? In outline, how would you
- suggest making these determinations?

administrative determ

_ A capacity mechanism reguires an assessment of the appropriate
Response level of capacity and an incentive to deliver this desired level of capacity. As
B such a central body {in some cases, nut not all, the TSO) can hasgt assess

| capacity requirernents to deal with increasing grid operation unceriainty.

T

reliability contracts be

 How should the reference market for
determined and what would be an appropriate reforance market if itis

¥ set by the regulator? How could any adverse effects of choosing a
- particular option be mitigated?




Response

operation of flexib

np

| cover the additional capital costs of provid
generators o contribgte to capital and fixe

Operating across all th

i

- Do you agree that 5 vertically integrated mark
| issues for the effectiveness of a Reli
these issues be addressed?

One of the primary

liquidity, transparency, and flexibility. Variabili
of renewable energy will increase the need for updataq operating rules for

te resources.

: rinciple the reference market shou
real time as possible. Within day markeis will maximise the amount of
- capacity able to parficipate and are be
- growing penetration of wind on the system. Power markets are
predominantly day-ahead with variability of r
- managed within 3 few hours before de
- {in most countries) stil not mature ang
- not provide sufficient investment signa
increasingly important fo ensure intra~day cross-border trading functions
 properly, as the variability of wind and

coming meore critic

Id be ‘within ¢

ose to

al to support the

enewable energy to be

livery. Intra-day balancing markets are

auctions for syste
L. Consequently in

M services tend o
future it will be

solar will need to be managed within

ability Market? If

sei"igerwsu"rié}é’}éﬁ%é"m
act Competitively in the energy markets. It should also be

et potentially raises

set sufficiently to

ing this flexibifity but aflow
d costs through intra-marginal
ee?ecfm*fymarkets

80, how should

goals of EMR to ensure the EMR design promotes
¥ introduced by higher levels




Gengration could be prohibited from participating in the Capacity
Market, Alternatively contracts for differences (CFDs) could take account of
an expected achievabie level of capacity market income accorded to aach

type of generation.

| Response

How cana Capacity Market be designed to encourage the cost-
 effective participation of DSR, storage and other non-generation
sechnologies and approaches?

3 The mair objective is to incorporate elements of the pay
Response  reference price that is visible 1O all potential participants.

T

- Do you have any comments on the functional arrangements proposed
- for managing a Capacity Market? :

""'W'"}ii('{é%{&éﬁé%Eargé'%ééi}éééur{;é needs:;'"iab‘é'_géﬁ%'i'ﬁ'i'é{é%éifiwﬁifa i
- and independent organisation or agency.

23

Response

i

Do youthinkthata trigger should be set for the introduction of a
24 - Capacity Market? if so, how do you think the trigger should be
sstablished, and how should it be activated?

i could be established as soon as other slements EMR-related
arrangemenis go live of when certain capacity margins are reached.

Cwhy?

L Please refer to Q1. A centrally determined, dominant market price that |
| can be seen by all parties and includes an element in the price refated to the :
Response value of capacity is required. Generators and suppliers can then freely frade
financial instruments around this price. The establishment of such a price
: - would boost market liquidity as well as faciiitating the greatest participation

- of demand and other rion-genaration resources.




- What are your views on the costs and benefits of Capacity

26 Mechanism to industry and consumers?

Fundamentally a capacity mechanism should promote overall 'syste
 efficiency’ by replacing a spiky price-stream by a ‘smoother one that in

| principle provides the same long term average price but makes it sasier to
invest in fow load factor plant.

Response

- Which Capacity Mechanism should the Government choose for the G

- market and why?

_ market that is targeted at solutions with defined criteria. The capacity price
. Response -should be sufficient to cover the capital costs of providing additional fiexibil
| but allow generators to contribute to capital and fixed costs through intra-

- marginal rents from operating across all the electricity markets.

Please select the category below which.best describes who you are responding on
behalf of.

Business representative organisation/trade body

Central Government

Charity or social enterprise

individual

>

Large business (over 250 staff) -
Legal representative

Local Government

Medium business (50 to 250 staff)
Small business (10 to.-49 siaff)
Micro business (up to 9 staff)
Tréde union or staff association
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Cther {please describe):

Thank you for taking the time to let us have YOur views,

The Government does not infend fo acknowledge receipt of individual responses
Lintess you tick this box. [

port the development of a capacity

B

ity




