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Foreword

Welcome to the second edition of LCP Delta’s “Power Market Outlook”, sponsored by
SSE, providing an independent assessment of the journey to a decarbonised power
sector in Great Britain.

Last year, the report focussed on the ambitious deployment targets of the UK
govemment, led by the Conservative Party and found that “limited progress had been
made since COP26 and that the UK’s 2030 Nationally Determined Contribution (NDC)
and the fully decarbonised GB power sector target for 2035 were both at risk.”

Since then, a new government has been formed and has made even stronger
commitments to decarbonise the power system, aiming for Clean Power by 2030
(CP2030). The definition of ‘Clean Power’ is currently unclear and the route to achieving
such atarget is unknown, but the ambition and commitment is undoubted.

The report provides insights and recommendations to government for its action plan for
CP2030 due to be published before the end of the year. The report also aims to help
investors and developers understand the opportunities of CP2030 and how to maximise
value from the energy transition.

Using LCP Delta’s modelling expertise, this report provides an expert view of the
requirements for a clean power system. We assess the progress to date of
decarbonising the GB power and provide insights into the key challenges post 2030.

Our analysis shows that there is limited optionality for Clean Power 2030. Given the
scale of investment, the potential for delivery risk and delays, and the potential for higher
demand from greater electrification, our overriding recommendation is to deploy all key
low carbon technologies to their maximum feasible level in order to achieve a Clean
Power system within 5 years.

TN Senior Consultant

LCPDelta

In a rush... this is what you need to know:

= LCP Delta have undertaken analysis to find a 2030 capacity mix consistent with
meeting the Clean Power 2030 target. To achieve this, the analysis shows that
all key low carbon technologies need to be delivered at or close to maximum
feasible levels.

This includes tripling offshore wind to 50GW, doubling onshore wind to 30GW
and tripling solar to 45GW. Renewables cannot deliver CP2030 alone however
with 4GW low carbon thermal capacity needed, existing nuclear and biomass
remaining online for longer and large levels of flexibility, such as storage,
interconnectors and Demand Side Response.

LCP Delta recommend setting a low carbon generation % target of above 95%
as the one metric for measuring CP2030. In our Clean Power scenario
unabated gas (including CHP) is still used in 33% of hours across the year in
2030 compared to 52% in the Previous Government scenario.

Renewable capacity increased by just 3GW in 2023 compared to 11.3GW build
rate required to meet Clean Power by 2030. Based on current timelines to bring
projects online, next year's AR7 and the following AR8 auction would each
need to procure 10GW of offshore wind in each auction.

To deliver Clean Power 2030, £120bn capex investment is needed (excluding
financing costs) by 2030, with the majority in Offshore Wind. A further £235bn
of investment is needed out to 2050.

Reaching Clean Power by 2030 is not the end point for the power sector in its
contribution to Net Zero. Post 2030, electricity demand is set to increase
significantly; meaning further investment and policy change is needed
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A blueprint for Clean Power LCPDelta

LCP Delta have undertaken analysis to find a 2030 capacity mix consistent with meeting the
Clean Power 2030 (CP 2030) target. This provides a blueprint for reaching Clean Power that
the government can use to inform its action plan due to be published before the end year.

Capacity mix in LCP Delta Clean Power 2030 scenario compared to 2023
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The analysis shows that CP2030 is technically achievable but over £120bn in investment is

required in generation and flexibility technologies to reach a system where >95% of

generation is low carbon. 50.0
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All major technologies need to be delivered at or near maximum feasible levels and build i
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All renewables need to increase significantly with offshore wind more than tripling from
2023 levels to 50GW, onshore wind doubling to 30GW and solar tripling to reach 45GW.

Flexibility will be key in helping to balance the system. Short duration storage capacity
needs to significantly increase to 25GW while new long duration storage (LDES) needs
to delivered under the govemment’s new cap and floor scheme.
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4GW of Low Carbon Thermal (Gas CCS and Hydrogen to Power) is needed to provide
firm low carbon energy during low wind and high demand periods.
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The first unit of Hinkley Point C needs to be delivered on time and 2 plants from the 1541
current nuclear fleet need to remain online to 2030 (as announced by EDF). 13.3
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The existing biomass plants needs to be online in some form, either as biomass or 10
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BECCS, and they need support to ensure they generate ahead of unabated gas. i )
0
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The low carbon build required for CP2030 needs to be supported by key system enablers, 5.4 3.1 55 is ﬁ’ -

such as planning, connection agreements and network build. Network build needs to be '

massively scaled up as without this build constraint costs could be up to £7bn higher and

gas generation output could increase by 13TWh to deal with network constraints making Nuclear Offshore Onshore Solar ~ Other Biomass/ Low Batteries LDES Unabated ICs

. Wind  Wind RES BECCS Carb
CP2030 unachievable. " " thzrrrr?:l 9

However, it is important to note that while CP2030 is an excellent ambition for the power 2023 levels “*Clean Power Change
sector, it is not the end point. More investment and reform will be needed post 2030 to

deliver an electricity system that is consistent with meeting Net Zero by 2050 Batteries are short duration storage at 4 hours duration or below while LDES refers to any storage with 6 hours

duration or above
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Key recommendations for Clean Power 2030

2,

Clean power is achievable, but requires pace
and investment in low carbon generation

Apart from interconnectors, none of the technologies
required for CP2030 were built at the required rate in
2023. Increased action is needed across all techs with
£120bn of investment needed in generation and
flexibility to reach CP2030.

LCP Delta recommends that government:

1. Maximum deployment: Build all technologies to
maximum feasible levels given the limited
optionality for CP2030.

2. Offshore Wind: Procure 20GW of offshore wind
across the next two CfD auctions, each requiring a
budget of at least £1.8bn, a 64% increase on ARG.

3. Onshore Wind and Solar: Increase procurement
of onshore wind and solar in the CfD more than
doubling the AR6 budget (to at least £400m).

4. Long Duration Electricity Storage: Dramatically
speed up Ofgem’s current proposed timetable for
the Cap & Floor scheme with the first window
complete in 2025.

5. Low Carbon Thermal: Put in place delivery plans
to procure at least 4GW of gas Carbon Capture and
Storage (CCS) and Hydrogen to Power (H2P).

The investment in low carbon generation could
be wasted without reform to system enablers:

Network build, planning and connections are currently
major barriers to reaching CP2030. Reform needs to be
prioritised in these areas to ensure that projects can get
online by 2030 and transport energy to where it is
needed.

LCP Delta recommends that government:

1. Network build: Prioritise the reforms to network
and planning that is needed to deliver the 88
network projects identified by NESO. Without
reforms, network constraints will lead to 13TWh of
additional gas generation — making CP2030
unachievable.

2. Planning and connections: Speed up the
planning and grid connection regimes. As existing
bottlenecks are addressed, new ones will become
clear. This means government will need to remain
vigilant and implement additional changes quickly
to ensure low carbon capacity delivery.

LCPDelta

Further low carbon build will be needed post 2030 to
reach a Net Zero consistent system. Demand growth
is expected to rapidly accelerate after 2030,
necessitating a further £235bn of investment over the
2030-50 period and new challenges to overcome.

: Recognise CCS and
H2P technologies are key to ensuring security of
supply in the 2030s. Whilst the required
infrastructure to support these plants is built, they
may need to run as efficient unabated gas for a
short period. This requires a change in the
government’s cumrent proposed business models
to give investors certainty to invest now.

: Make faster decisions
on the REMA programme to provide investors with
more certainty. Uncertainty around market reforms
is leading to increased risk for investors which
could put CP2030 in doubt.

© LCP Delta 2024
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Clean Power 2030

‘LCPDelta

The new government has increased ambition for decarbonisation of the GB power by aiming to deliver a ‘Clean

Power’ system by 2030

= The new Labour government have set an ambition to deliver a clean
power system by 2030 (CP2030), forming one of its 5 key ‘Missions of
government’.

= A new Mission Control centre led by Chris Stark has been set up to
deliver this with the aim to produce and then deliver a plan ‘to provide
Britain with cheaper and clean power by 2030’.

= This effectively brings forward the previous govemment’s plans for a ‘fully

decarbonised’ power system by 5 years, from 2035 to 2030.

= As afirst step, the government commissioned the National Energy
System Operator (NESO) to provide independent ‘practical advice on
achieving clean power by 2030’.

= This advice was published on the 5" November and covers the
generation and demand mix, network requirements and locations of
infrastructure needed for a clean power system. It also provides an
assessment of the costs, benefits, challenges and risks as well as the
actions that need to be taken to ensure delivery.

= The government aims to publish an ‘action plan’ for CP2030 before the
end of the year that will outline key govermment actions and plans for

reaching clean power. This will incorporate the NESO advice as evidence

alongside other sources. This report, sponsored by SSE, is designed to
provide evidence to support this action plan.

= The Labour manifesto included a number of other ambitions for 2030 that

would support this target, including higher levels of offshore wind,
onshore wind and solar deployment.

Previous government key
commitments

New government
statements*

‘ Decarbonisation

1!

Fully decarbonise the power
sector, subject to security of
supply, by 2035.

A Clean GB power system by 2030

Offshore Wind

Ambition to deliver up to 50GW
of offshore wind by 2030,
with up to 5GW from floating
offshore wind by 2030.

Quadruple offshore wind with an
ambition of 55 GW by 2030”
“Pioneer floating offshore wind, by
fast-tracking at least 5 GW

Onshore Wind

Develop partnerships for
onshore wind projects for
supportive communities.
Planning regulations still limited.

“More than double our onshore
wind capacity to 35 GW”

Ambition for a fivefold increase
in solar capacity by 2035 to
reach 70GW of ground and
rooftop capacity together.

“More than triple solar power to 50
GW” by 2030

@@} Hydrogen

2030 low carbon hydrogen
production target of 10GW,
with electrolysers contributing at
least 50% (5GW) of this.

“‘Double the government's target on
green hydrogen [from electrolysis],
with 10 GW of production” by 2030

*Taken from “5_ Missions for a
Better Britain”, Labour.

© LCP Delta 2024
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Defining Clean Power 2030 LCPDelta

A key first step for Clean Power 2030 is to define a simple and understandable metric with a clear target that progress
can be tracked against

Possible metrics for Clean Power 2030
= The previous government never defined a metric for a ‘fully decarbonised’ power

system by 2035. This made it challenging to objectively and independently track the % Low Carbon The percentage of GB generation coming from low carbon
government’s progress and understand what their plan was to ensure the target was generation sources (renewables, nuclear, gas CCS etc.). This is one of
met. the metrics being considered by NESO.
] o o ) The CCC recommended a 98% level for the 2035 target, and
= By setting up the mission control centre and commissioning advice from NESO, the a this metric was included in the 2021 Net Zero strategy. )
new government have already made improved progress in making the new clean
power target more tangible and having a defined plan. % Zero Carbon The percentage of GB generation coming from zero carbon
= To track progress, define a plan and gain confidence of the energy industry, the generation sources (renewables, nuclear etc.). o
government needs to produce one metric that defines what ‘clean power’ means. Generation from zero carbon sources is often mentioned in
government announcements but there will be several
= There are a range of options as shown in the graphic opposite. NESO have used emitting technologies still on the system by 2050. )
both % low carbon generation metric and the % of demand met by low carbon as two
metrics for clean power. Having dual metrics could cause confusion and uncertainty AN e[S N EIRolAR  The percentage of GB demand that is being met from low
so government should use a sole metric for CP2030 in its action plan. low carbon carbon sources (renewables, nuclear, gas CCS etc.). This is
_ _ o one of the metrics being considered by NESO.
= Any metric for CP2030 should meet the following criteria: Given GB may become a net exporter of electricity then this
1. Simple — the metric needs to simple to explain with a clear definition and limited metric could exceed 100% by 2030. )

exceptions so that is understandable to the public and non-experts.

A target for net zero emissions in the power sector. Any
remaining emissions are offset by greenhouse gas removals.
The previous 2035 target was often misinterpreted as this but

in government carbon accounting, negative emissions from
BECCS are not counted in power sector

2. Measurable — the metric should be easy to measure and tracked in government
statistics to allow for easy reporting.

3. Achievable — the target level for the metric needs to be set so that it is a target
that can realistically be reached by 2030.

J

4. Ambitious — the target needs to be achievable but also stretching to ensure real

. . A target based on reaching a defined level of emissions
change in power sector decarbonisation.

intensity (emissions/domestic generation) for the power
sector. This is one of the metrics being considered by NESO.

This measure has been used by CCC and government for
previous measurement of power sector decarbonisation.

© LCP Delta 2024



Defining Clean Power 2030

‘LCPDelta

The clean power target should be set based on the percentage of generation coming from low carbon sources

= The table opposite provides a RAG rating for each metric against the 4 criteria:
Simple, Measurable, Achievable and Ambitious.

= This assessment shows that the low carbon generation % and emissions intensity
successfully meet most criteria according to our assessment.

= LCP Delta recommend using the % low carbon generation metric. It is easier to
communicate success on this metric compared to emissions intensity and
outperforms other metrics according to our assessment.

= However, setting an ambitious yet achievable target for low carbon generation % will
be challenging. The CCC previously advised that 98% from low carbon sources was
consistent with meeting the previous governments ‘fully decarbonised’ ambition.

= Hitting 98% by 2030 is likely to be unachievable given the timescales, however, a
target below 95% is likely to not be ambitious enough. As such, LCP Delta would
recommend setting a low carbon generation % target of >95% as the definition of
Clean Power 2030.

= NESO are endorsing this as the metric for the power system although their definition
of low carbon power may be slightly different to those currently used in government
statistics.

= Specifically, it is unclear how NESO propose to count generation from Gas Combined
Heat and Power (CHP) power plants within the metric, with the proposed definition
excluding ‘power produced as a by-product from heat’. While some power from CHP
plants is a by-product of using the plant for heating, some CHPs do participate directly
in the market producing power for power purposes, so this generation at least should
not be counted as low carbon. LCP Delta recommend using the same definition of low
carbon power as government statistics and account for Gas CHP generation in the
same way as unabated gas.

*A more detailed explanation of the reasoning for the RAG ratings for each metric can be found
in the Annex.

LCP Delta Assessment* of possible metrics for Clean Power 2030

Metric Measurable Achievable Ambitious

% of low carbon
generation

% of zero carbon
generation

% of demand met
by low carbon

Emissions
Intensity

Net Emissions

l Key takeaway

A clear definition of CP2030 is needed with just one metric used that is
simple that is simple, measurable, achievable and ambitious.

LCP Delta recommend >95% of generation from low carbon sources
as the target for CP2030

© LCP Delta 2024
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What does a Clean Power
system look like?

Modelling what is needed to reach a clean power system and its
Impact on system and consumer costs
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Reaching a Clean Power System

‘LCPDelta

LCP Delta have carried out a detailed assessment of the required capacity mix needed to reach CP2030

= To assess the impacts and requirements of a clean power 2030 system, LCP Delta has undertaken analysis using our EnVision modelling framework to build a 2030 capacity

mix consistent with >95% generation coming from low carbon sources.

Detailed analysis has been undertaken on the pipeline of projects across all key low carbon technologies to understand technically feasible levels that can be reached. This

includes renewables (wind and solar), other low carbon (nuclear, biomass gas ccs and hydrogen) and flexibility (short duration storage, long duration storage and

interconnectors). The changes needed in unabated gas capacity are also assessed

= Four scenarios have been run to give an understanding of the requirements and impacts of meeting CP2030. The analysis builds on a scenario consistent with previous

government plans to provide an understanding as to the additional investment and build required to meet clean power 2030. The LCP Delta Clean Power scenario is then built

up from this point adding and removing capacity from different technologies as needed. The four scenarios are:

= The ‘Previous Government scenario’ is consistent with the British Energy Security Strategy published in 2022 and with meeting the previous govemment’s ambition of a ‘fully

decarbonised’ power system by 2035, subject to security of supply. This includes reaching the previous 50GW offshore wind target.

1. Previous Government Scenario

The ‘Previous Government scenario’ is consistent with the British Energy Security
Strategy published in 2022 and with meeting the previous government’s ambition of a
‘fully decarbonised’ power system by 2035, subject to security of supply. This includes
reaching 50GW offshore wind.

2. Labour Manifesto Scenario

The Labour manifesto scenario adds the increases renewable ambition outlined in their
manifesto and Mission report to the previous government scenario. This includes, by
2030, increasing the offshore wind ambition to 55GW, a new solar ambition of 50GW
and a new onshore wind ambition of 35GW.

3. Clean powerinc. Labour Manifesto Scenario

The Clean Power inc. Labour manifesto builds on the Labour manifesto scenario by
adding other low carbon (nuclear, biomass gas ccs and hydrogen) and flexibility capacity
(short and long duration storage) to reach a capacity mix consistent with meeting
CP2030.

4. LCP Delta Clean Power Scenario

The LCP Delta Clean Power scenario is the end-point analysis and gives our
recommended capacity mix for Clean Power 2030. This builds on the previous scenario
by scaling down the renewable capacity slightly from the levels in the Labour Manifesto

© LCP Delta 2024



: : LCPDelta
1. Previous government scenario

The ‘Previous Government scenario’ is consistent with the British Energy
Security Strategy published in 2022 and the previous government’s ambition of a Previous government scenario — Capacity Mix in 2030
‘fully decarbonised’ power system by 2035, subject to security of supply.

. . 60
Based on LCP Delta’s assessment of previous government commitments and the

expected pipeline of projects, in 2030 this scenario includes:

Meeting 50GW offshore wind target and but limited increases in onshore wind
Delivery of 1 Gas CCS project by 2030 and no hydrogen to power
Increase in short duration storage capacity in line with the expected pipeline but no

capacity given the de-facto ban on building onshore wind in England. Solar capacity =
increases to 45GW in line with ambition 70GW solar by 2035
Closure of much of the existing biomass plants (as RO support ends) and Nuclear
fleet (except Sizewell B). Delivery of the 15t unit of Hinkley Point C (HPC) 40
) ) ) 30
new LDES given the cap and floor scheme is not yet implemented. Interconnector
[] I o []

capacity increase in line with expected new projects.

Capacity, GW

Under this capacity mix, 88% of domestic generation comes from low carbon

sources meaning 12% of domestic generation is still coming from unabated gas. 20

Gas is also still operating in the majority of hours across the year by generating

(and likely setting the price) in 52% of hours across the year. 10

l Key takeaway

) , . . 0

Under the ‘Previous govern_ment Scenar/o_, 88%_ of generatlon comes Nuclear Offshore Onshore  Solar Other Biomass/ Low Batteries LDES Unabated ICs
from low carbon sources with gas generation still making up 12% of Wind  Wind RES BECCS Carbon gas
domestic generation. thermal

To reach CP2030, a significant scale up in low carbon capacity is
needed on previous government plans.

12 © LCP Delta 2024
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2. Labour manifesto scenario

Labour’s manifesto and Mission report outlined
ambitions to increase renewables build by 2030
increasing the offshore wind ambition to 55GW, a new
solar ambition of 50GW and a new onshore wind
ambition of 35GW.

Adding this capacity to the previous government
scenario to give a ‘Labour Manifesto’ scenario
increases generation from low carbon sources to 92%.

This is still below the >95% required to be consistent
with meeting Clean Power in 2030 with unabated gas
still provides 8% of domestic generation and generates
in 42% of hours across the year.

Increases in renewable capacity alone are not enough
to reach a clean power system as there will still be a
number of periods where the wind/solar output is low
that will need to be filled by unabated gas.

l Key takeaway

Increasing renewable capacity in line with Labour
manifesto is not enough to reach CP2030 alone with

this scenario only reaching 92% of generation from low

carbon sources

Therefore, additional capacity in other areas is needed,

particularly in flexible technologies and low carbon
thermal, to fill the gap

Labour Manifesto scenario — Capacity Mix in 2030 compared to Previous Government scenario

60
55.0
==
5001 | 50.4 % of generation
50 == from low carbon 486 _
45.8 sources: l._-.'
46.6
02%

40
= 35.0
O] 1
R 11
2> o
5 30 HEH
© 11
& 23.0 : :
© y - 2.l

20

13.5
10
5.4
2.9 29
1.1 14
0 | -
Nuclear | Offshore | Onshore Solar |Other RES| Biomass/ Low Batteries LDES |Unabated ICs
Wind Wind BECCS | Carbon gas
thermal

Previous Government Labour Manifesto Change
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3. Clean Power inc. Labour Manifesto Scenario

LCP Delta have assessed the pipeline of different technologies
to gain an understanding of what other technology types could
increase their capacity by 2030, in addition to wind and solar (in
line with Labour Manifesto.

This analysis has shown that there are limited options in growth
of other technologies beyond a scenario consistent with
previous government plans. All technologies essentially need to
deliver to near maximum levels for CP2030 to be reached.

This scenario shows growth in storage (short and long) and low
carbon thermal (Gas CCS and hydrogen) beyond the previous
government levels. However, this will also need to be supported
by extensions to the lifetime of existing nuclear and biomass
plants.

Additional demand side response will also play a role reducing
the peak demand across the year by around 10GW.

This scenario increases the % of generation from low carbon
sources to 96% with unabated gas provided just 4% of
generation and generating in 30% of hours across the year.

I Key takeaway

The ‘Clean Power inc. Labour Manifesto scenario’ sees the
% of generation from low carbon sources increase to 96%.

The deployment of additional firm low carbon and flexible
technologies is required for CP2030 to displace unabated
gas during low renewable and high demand periods.

Clean Power inc. Labour Manifesto scenario — Capacity mix in 2030 compared to Previous
Government scenario

60
55.0
:--I
500 ! - 50.4 % of generation
50 e from low carbon
45.8 sources:
(0)

w0 06%
= 35.0
O =T
R I
> -
5 30 i
© I
g 230! ! 242
o g L-: 2111 1

20

13.5
10
52 54 5.2
29 [_] L1 3, 29 [ ]
, H EE o ]
Nuclear | Offshore | Onshore Solar Other | Biomass/ Low Batteries| LDES |Unabated ICs
Wind Wind RES BECCS | Carbon gas
thermal

Previous Government Clean Power Change
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4. LCP Delta Clean Power Scenario LCPDelta

The renewable ambitions set out in the Labour Manifesto can be
reduced to slightly lower levels with Clean Power 2030 still
being met.

LCP Delta Clean Power scenario — Capacity Mix in 2030 compared to Previous Government
scenario

60

Offshore Wind can be reduced to 50GW (from 55GW), onshore

wind to 30GW (from 35GW) and solar to 45GW (from 50GW).

For offshore wind and solar, this reduces these levels back in 50
line with the previous government ambitions.

% of generation
50.0 Sfrom low carbon

sources:

45.1

This still requires a significant increase in capacity from today’s
levels but does ease the pressures somewhat on the levels
needed.

I
o

30.1

On one hand, given the significant delivery risk associated with
reaching Clean Power, it may be prudent for the Government to
over procure renewable projects to guard against delayed
delivery and ensure CP2030 is given the best chance of
delivery.

Py 24.9
23.0 IL__: it

21.1L 1

Capacity, GW
w
o

N
o

LCP’s Clean Power scenario sees the % of generation from low 135

carbon sources at 95% with unabated gas provided just 5% of 10

generation and generating in 33% of hours across the year. 52 2/ 52
- : 4.1 :

29 1 0 29 171
[

O 1.4 -
| il T O
Key takeaway

L CP Delta’s Clean Power scenario shows that Labour’s Nuclear | Offshore | Onshore | Solar |Other RES Biomass/ Low Batteries| LDES |Unabated ICs

renewable ambitions can be eased back slightly with 95% Wind - Wind BECCS | Carbon gas

of generation from low carbon sources. But significant Previous Government ~ £2Clean Power Change
build out by 2030 is still required.

w
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Reaching Clean Power 2030 LCPDelta

% Offshore wind sees a 35GW increase on 2023 levels to reach 50GW in 2030. LCP Delta Clean Power scenario capacity mix compared to 2023 levels
This requires 19GW of new projects to be procured in the next two CfD auctions.
60

Onshore wind sees a 17GW increase on 2023 levels to reach 30GW in 2030.
This requires 13GW of new projects to be procured through CfD auctions.

50.0
50 =3
Solar sees a 30GW increase to reach 45GW in 2030. This requires a build of

4.2GW per year, more than was seen at the height of the FiTS scheme.

45.1
42.2

|
37.6!_ :

e Nuclear capacity sees a small decrease from 2023 due to closure of existing 40
E‘ plants, however clean power requires more existing plants to stay online beyond
2030 than is currently planned in addition to the first unit of Hinkley Point C.

|

Low Carbon thermal sees new build of 4GW of capacity comprising of 3GW of
Gas CCS and 1GW of Hydrogen to Power

30

Capacity, GW
2N
[EN
Jo

Biomass/BECCS sees no change from 2023 levels. CP2030 requires most
current biomass plants to remain online beyond their current RO contracts, 20
either continuing as biomass or converted to BECCS

15.4
== 133
Batteries sees a 21GW increase on 2023 levels to reach 25GW in 2030. Battery -
I 6.3

e | )

r=or
-——-dn

capacity increase in line with renewables. 10

[me—————————————

4.1
54 3.1 ol

W ¥ H u

. : Nuclear Offshore Onshore  Solar Other Biomass/ Low  Batteries LDES Unabated ICs
increase reflects expected new capacity through the cap and floor scheme. Wind Wind RES BECCS Carbon gas

thermal
@ Unabated gas sees a 4GW increase on 2023 levels. While their use decreases, 2023 levels

==t
small increase in pumped storage and new technologies, such as liquid air and 5.2
compressed air, supported by the new Cap and Floor scheme.

LDES sees a 2.3GW increase on 2023 levels to reach 5GW in 2030. This is a i -
0

Interconnectors see an increase of 4GW to reach 13.5GW by 2030. This

o . Clean Power Change
further capacity is needed to ensure security of supply.
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Impact on emzissions

The previous government had outlined an ambition to reduce power Emissions across scenarios
sector emissions by 69-74%* from 2023 levels to reach to 14-17MTCO2
in 2030. This level of power sector emissions is consistent with meeting 40
the UK’s 2030 Nationally Determined Contribution (NDC)
LCP Delta’s Previous Government scenario suggests plans were off track 35
to meet that level reaching 19MTCO2 in 2030. 8

= z
Compared to the Previous Government scenario, LCP Delta’s Clean = 30 <5
Power scenario reduces emissions from 19MTCO2 to 10.5MTCO2. ’g
Overall, reaching a clean power system has limited impact on emissions 2 25
compared to commitments made by the previous government. Qf,-
However, the clean power mission does mean a more detailed plan is 8 20
being put in place for the power sector which would mean the NDC 2030 2
commitment and the power sector contribution to Carbon Budget 6 are 2
more likely to be achieved. 2 15

L
In the longer term, the clean power mission does not change the system c
we are likely to reach by 2050 but does reduce cumulative emissions § =
across the 2025-50 period by 64MTCO2. 8

S 5
Key takeaway = e —
The emissions impact of CP2030 is limited compared to 0
previous government ambitions only reducing target emissions 2025 2030 2035 2040 2045 2050
set out in the 2021 Net Zero Strategy by 3.5-6.5MT. _ _ _

Previous Government === Labour Manifesto Clean Power inc LCP Delta Clean Power

But having a clear plan in place increases chances of targets Labour Manifesto

_bemg met as V\./e” as pl’OVIdIﬂg wider benefits, such as *The Previous government did not have a specific target for the power sector, but the Net Zero Strategy did
international climate leadership outline what was needed to reach the NDC. This showed an emissions level of 14-17MT in 2030 for power.
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Impact on gas use in the power sector LCPDelta

Moving to a Clean Power system in 2030 will reduce use of unabated gas across the power system to less than 5% of domestic generation.

However, unabated gas will still continue to play an important role across the power sector to ensure security of supply during high demand and/or low renewable output
periods.

In LCP Delta’s Clean Power scenario, unabated gas (including CHP) is still used in 33% of hours across the year in 2030 compared to 52% in the Previous Govemment
scenario and nearly 100% of hours today*.

Gas will also still be used in CCS plants in 2030 and beyond with CCS likely to play an important role in the future energy system. However, total gas used in power sector
plants (including CCS) is reduced by a cumulative 5 million therms from 2025 to 2030 compared to Previous Government scenario.

Even though gas is still at the margin on a regular basis, CP2030 means that consumer bills are better insulated from shocks to the gas price (such as the recent energy
crisis) as gas is setting the price less often and the increase in CfD renewables as a share of generation means a higher proportion of the bill is predictable in advance.

Gas used in power sector No. of hours unabated gas generating
6,000 100%
w 3
2 o 90%
|5 5,000 > 8%
©
'_
_ 4000 & > [
e 2 60%
S 3,000 %s 50%
& g 40%
gZ,OOO o 30%
) ——— — 3 20%
g 1,000 o
O = 10% e —
0 S 0% =
2025 2030 2035 2040 2045 2050 2025 2030 2035 2040 2045 2050
Previous Government === abour Manifesto Previous Government  ====|abour Manifesto
Clean Power inc LCP Delta Clean Power = Clean Power inc LCP Delta Clean Power
Labour Manifesto Labour Manifesto
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Costs of Clean Power LCPDelta

The increased low carbon build required means moving to a CP2030 Change in System Costs compared to Previous Government Scenario
scenario increases system costs compared to a previous government
scenario. > £
Z 51

While generation and carbon costs decrease - as cheaper low carbon = %
technologies are used more - this is offset by the increase in capex needed 3 § 10
to build this additional capacity. This results in the LCP Delta Clean Power LE) =
scenario increasing system costs by £6bn (NPV) over 2025 to 2050 Q §
compared to previous government plans. For more detail on system costs (‘/”>),?u’ 6
and how they calculated, please see the Annex. g A
A positive outcome is that by moving to CP2030 then reduces consumers “8’72

: : : S . S 2
exposure to volatile fossil fuel prices. Even though gas is still at the margin jeyal
on a regular basis in that time period, CP2030 means that consumer bills O 9

are better insulated from shocks to the gas price (such as the recent energy Labour Manifesto Clean Power inc LCP Delta Clean Power
crisis). This is a direct result from gas setting the price less often and the eI
increase in CfD renewables as a share of generation means a higher

proportion of the bill is predictable in advance. Change in consumer cost per household in 2030 with higher gas prices
To illustrate, if in 2030 we experienced a gas price shock akin to prices in 400
2022, then household costs* would be £100 lower in CP2030 compared to % 350
the previous government scenario. This is due to CfD generators providing a =
higher share of generation mix. £ 300
= & 250
= o
l Key takeaway S ™ 200
CP2030 reduces consumer exposure to volatile fossil fuel prices. é g/ 150
Under the LCP Delta Clean Power scenario, the rise in hills is £100 s
less compared to the Previous Government scenario if gas prices = 100
were to increase to 2022 levels. 8 50
&)
0

Previous Government LCP Delta Clean Power

* Cost per household refers to wholesale and environmental and social policy costs elements of the bill only
19 © LCP Delta 2024
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Comparison to NESO Clean Power system

The government commissioned NESO to provide advice on achieving the
CP2030 target. This report was published in November 2024 with NESO
showing 2 possible scenarios with different capacity mixes to reach CP2030.
This provides a useful comparison to LCP Delta’s Clean Power scenario

LCP Delta scenario shows higher deployment overall compared to the NESO
scenarios. This is most likely due to slightly different definition of low carbon
generation (including CHP) and higher demand in the LCP scenario. NESO’s
assumption is based off FES 2024) while the LCP Delta demand assumption
aligns with DESNZ published demand levels.

LCP Delta analysis shows that optionality in reaching CP2030 is more limited
compared to NESO analysis. LCP Delta’s scenario shows capacity across

most technologies needs to be deployed at a similar point to the higher level
across NESO'’s two scenarios.

LCP Delta largely align with NESO’s assessment of what is feasible to build
by 2030. The only area where NESO assumptions seem more optimistic is in
deployment of LDES in the Further Flex and Renewables scenario. Based on
LCP Delta analysis of the pipeline from StoreTRACK, 8GW by 2030 is likely
unrealistic given most pumped storage projects will complete after this point
as they have long development timelines.

l Key takeaway

The government cannot aim for just one of the NESQO'’s scenarios as
higher than planned demand and delivery risk on projects could lead
to CP2030 not being reached.

To reach CP2030, government must aim to deploy all key low carbon
technologies to their maximum feasible level in line with the LCP
Delta Clean Power Scenario

LCPDelta

Capacity and demand comparison between LCP Delta Clean Power Scenario and
NESO Clean Power scenarios

Capacity, GW

60 400
350
50
300
40
< 250
=
l—
=]
30 S 200
=
()
o
150
20
100
10
50
h Hownaa K11 ;

Nuclear Offshore Onshore Solar  Other Biomass/ Low Batteries LDES Unabated ICs LCP NESO
Wind Wind RES BECCS Carbon gas Clean
thermal Power

| CP Clean Power " NESO Further Flex and Renewables ®NESO New Dispatch

Note it is unclear if NESO’s unabated gas figures include Gas CHP so these figures could be higher

© LCP Delta 2024


https://www.lcp.com/en/energy-transition/technology/storetrack

‘LCPDelta

.l.

Are we on track to meet Clean
Power by 20307

Assessing progress in 2023/24 and highlighting key actions and
recommendations that are needed to reach CP2030



.
Building more power plants is not easy LCPDelta

The rate of build across 2022/23 was far below the build that is required to reach Clean Power in 2030

With the exception of interconnectors, no technology was built in 2023 at the rate required GB capacity change 2022 to 2023 vs required yearly average build to 2030
to reach LCP Delta Clean Power 2030 scenario:

5.0
Offshore wind increased by 1.5GW (11%) in 2023 to a total capacity of .
% 15.4GW. This is significantly below the average of 4.7GW per year rate needed 45 T RES capacity
— to reach 50GW by 2030 and lower than the 2.6GW of build seen in 2021/22. - increased by just
4.0

3GW .

Onshore wind showed no increase in capacity in 2023 according to
government statistics leaving a total capacity of 13.3GW. Growth needs to 35

2023 compared to

Battery storage increased by 1.5GW in 2023 to reach a total of 3.6GW. This is
below the 3GW per year build required to reach 25GW in 2030. Batteries have 05
a strong pipeline to reach this level but are held back by connection issues.

accelerate to reach the 2.4GW yearly build needed for 30GW by 2030. i : 11.3GW build rate
) 0 ) ) o 3.0 — === required

Solar increased by 1.6GW (11%) to 15.8GW in 2023. While this is double the = ro 10

build seen in 2022, this is still below the 4.2GW per year rate needed to reach O L& ! i : :

2 45GW by 2030 and below the 2-4GW a year growth seen in 2014-16. = o b roo

&) ! | 0 ! 1 1

2.0 P— a— I

Low Carbon Thermal & LDES saw no additions in 2023. There is currently no § i ! - .

Gas CCS or Hydrogen to power on the system and 2.8GW of pumped storage. O 15 (R — 0
s Neither of these technologies are expected to grow until later in the decade. ' i
1.0 b

Ir.1ter_con nector capapity increased by 1.4GW with the opening -of.the Viking .\(\b \b & e & & &
Link interconnector with Denmark to reach a total of 9.8GW. This is above the ~ ~ X & é@} L &
build needed to reach 13.5GW by 2030 but the previous government’s 18GW 50 ,@@‘ N <z> &
target by 2030 now appears impossible to meet. o S & \(\\0‘
N
\/O
l Key takeaway B Capacity change 2022 to 2023 UiReq yearly average build to 2030
Build rates need to significantly increase in future years if the capacity
required to Clean Power 2030 is to be built. This will require changes in policy Note: Historical data based on DUKES with battery storage from LCP Delta STORETrack. Required yearly average

by the government and increased investment from industry buld to 2030 based on LCP Defia Clean Power scenario.
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- Intermittent Renewables

Step change in policy and investment

CP2030 is technically achievable but it requires a significant step change in government policy and investment from industry.

To ensure that this target can be achieved, new policy and investment is needed from the government to give investors the right signals to enable the build of the key low

carbon technologies that are needed.

Based on our assessment of what is needed to reach a clean power system and progress made in 2023/24 towards, the following four areas have been identified as
needing significant change and focus within the upcoming Clean Power action plan to give the GB system the best chance of reaching CP2030. These are explored in
more detail across the rest of this section, with recommendations provided for each area to get the development of these areas back on track.

Intermittent renewable technologies will provide the bulk of generation
for the Clean Power system. While AR6 was an improvement in
capacity procured compared to AR5, changes are needed for the next
auctions to enable the procurement needed to reach targets.

LCPDelta

— @ Low Carbon Thermal

Firm low carbon thermal generation will be needed alongside
renewables to ensure the system is balanced without significant use of
unabated gas. More progress is needed in this area if any deployment
of gas CCS or Hydrogen to Power is be achieved by 2030.

GB has an acute need for both short and long duration electricity
storage. While the pipeline of short duration batteries remains strong,
not enough progress has been made on the cap and floor scheme to
support deployment of long duration storage.

- % System enablers

CP2030 requires certain challenges to be overcome to ensure parts of
the system are enablers and not barriers. Reform is needed to current
planning and connection agreement timelines and the transmission
network needs to increase in line with increases in capacity if CP2030
is to be reached.

© LCP Delta 2024




<{ Turbo-charging intermittent renewables LCPDelta

Offshore wind will be the foundation of our future system. GB had 14.9GW of offshore

Offshore Wind CfD Budget required at different at different capacity levels
wind on the system in 2023. There is an additional 15.3GW that already has a CfD

and strike prices

agreement; leaving a gap of almost 20GW to reach the 50GW needed for CP2030. Budgetimpact,—— ==
£m, real 2012 3 3 g 3 S 3 S 3 g 2 ] 3 g 3 g 2 8
The previous CfD auction, ARG, procured 3.4GW of new offshore wind capacity. This was e BT e e T T T S e e e B B e T B e R
an improvement on the failure of AR5 to procure any offshore wind but was well below the 55 | 15 | 201 | 20 | 259 | 2 | 37 | o4 | 974 | a0s | a3 | a0 | ass | s16 | sar | 70 | eva | om
375 212 248 283 319 354 389 425 460 496 531 566 602 637 673 708 743 779
SGWth at WaS need ed to be on traCk to reaCh 50 GW by 2030' 40 252 294 336 378 420 462 504 546 588 630 672 714 756 798 840 882 924
Analysis of the offshore wind pipeline shows that there are enough projects inthe current | 5 Fo T T T o o [ oo [ [ e [ oo oo oo ot [
pipeline to make the 50GW achievable, but that at least 9GW of projects still need to S [ws| n | s | as | w5 | ow | e | 7 | eos | e | o2 | oo | nowe | 1114 | 16 | wase | g | v
3 R R -8 Q N 50 411 479 548 616 685 753 822 890 959 1,027 1,096 1,164 1,233 ,301 1,370 1,438 1,507
reCeIVe plannlng Consent before they Can partICIpate In the CfD' ;.E 525 451 526 601 676 751 826 901 977 1,052 1,127 1,202 1,277 1,352 1,427 1,502 1,577 1,653
Based on curent timelines for projects, next year's AR and the following AR8 auction | 1 ol 8 G0 S G i e e || e i
would each need to procure 10GW of offshore wind in each auction. To achieve this, an E [0 [ s e | e | ass | oso [ roas [ a0 | 1% | 130 | ne2s | 1520 [ ists [ 1710 2089
o . . . . g . e 62.5 610 1 813 914 1,016 1,118 1,218 1,321 1,422 1,524 1,626 1,727 1,829 1) 2,235
increase in the budget is needed even if this reduces competitiveness in the auctions. T o 5 | wes o1 | om T ras0 [ izes T raor [ isis T ras [ ivor [ rsa0 T 1oss | 20 2 o
Assuming similar clearing prices to AR6 and no change in the auction parameters or 675 | 689 804 | s19 | 1033 | 1,148 | 1263 | 1,378 | 1493 | 1608 | 1722 | 1,837 | 1952 | 2067 | 2182 | 2297 | 2411 | 252
approach to CfD budgets, a budget of at least £1.8bn (in 2012 prices) will be required for L N L O L L A A L R e B A R
the Oﬁshore Wlnd pot alone _ a 64 cyo Increase On AR6’S budget Of £1 1bn 725 768 897 1,025 1,153 1,281 1,409 1,537 1,665 1,793 1,921 2,049 2,177 2,305 2,433 2,561 2,690 2,818
Previous analysis by LCP Delta (in last year’s_ outlo_ok) showed that extending CfD Offshore Wind Pipeline
contracts to 20 and 25 years could reduce strike prices by £4/MWh and £7/MWh 100
respectively. This reduces the budget needed for AR7 and ARS8 by 12-25% to £1.4-1.6bn. 2
: : 3 80
Offshore wind projects often take many years to approve but the Government may be e >
able to speed up the process through changes to the National Planning Policy % © 6o
Framework, or through a fast delivery and implementation of the Planning and g -g
Infrastructure bill (due in Parliament in early 2025). This could potentially give another S s 40
CfD auction to procure more capacity by 2030. § 3
2 20
o
' Key takeaway 0
To reach 50GW of offshore wind needed for CP203, 20GW needs to be Existing 2023 2024 2025 2026 2027 2028 2029 2030 2031
procured across the next two CfD auctions. Assuming the same parameters _ . _ . u _
and approach as ARG, this requires a 64% increase in budget to £1.8bn. Built Holds CfD agreement Received planning consent Holds connection agreement
24 Note: Offshore Wind Pipeline based on REPD and TEC Register data.
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<{ Turbo-charging intermittent renewables
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‘LCPDelta

Onshore wind build also needs to significantly ramp up to reach levels required for Clean Power with
planning changes needed to bring forward more projects

GB had 13.3GW of onshore wind on the system in 2023. There is an additional

4.5GW of onshore and remote island wind that already has a CfD agreement, and GB Onshore Wind Pipeline

an additional 0.7GW under construction without a CfD agreement; leaving a gap of 35
11.5GW to reach the 30GW needed for CP2030. 5 8.3 06 300
Analysis of the onshore wind pipeline shows that there is currently less capacity 2 e
eligible for AR7 than how much is needed to hit CP2030 targets, but there is 8.3GW § 27
waiting for approval. S 20 5.2 [ ]
With onshore wind having shorter delivery timelines than offshore wind, the new 2 15 133 -
government ending the de facto ban on projects in England and prospective reforms =
to planning, there should be enough time for more projects to come through. This is g 10
also important to ensure adequate competition in the CfD auction. However, action - 5
is still needed by the government to improve planning timelines and avoid delays. S
L , . . - 0
Based on current timelines to bring projects online, there is likely to be 3 CfD Built Construction Consented  Submitted Missing Target

auctions remaining that can procure onshore wind projects to deliver by 2030,
meaning an average of 3.8GW per auction (assuming all delivered through the CfD).
This is nearly double the onshore wind capacity that was procured in AR5 (largest
auction for onshore wind to date) and three times the capacity procured in AR6.

Onshore Wind CfD Budget required at different at different capacity levels
and strike prices

Budget impact, S OCapacityéMW S =
Assuming similar clearing prices to AR6 and no change in the auction parameters, a £m, real 2012 8 S =] 8 8
budget of at least £400m (in 2012 prices) will be required in Pot 1 for onshore wind = = = = =
alone, a 110% increase compared to AR6’s budget. Pot 1 also has solar projects 40 120 180 240 300
participating and therefore the ultimate size of the budget needs to be even higher. 423 141

45 162
47.5 183
50 205
52.5 113 226
55 123 247
57.5 134 268
60 145 289
62.5 1565 310

l Key takeaway

Based on the current pipeline, more onshore wind projects need to come
forward and obtain planning permissions for 30GW by 2030 to be reached.

Budgets in the CfD for onshore wind will need to more than double compared
to ARG budget for onshore wind and solar to get this capacity online.

Strike price, £(real 2012)/MWh
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LCPDelta

GB had 15.8GW of solar on the system in 2023. There is an additional 7.3GW of solar . . . .
that already has a CfD agreement; leaving a gap of 21.9GW to reach the 45GW GB residential and C&l solar build vs other countries
needed for Clean Power 2030.

. 12
While solar build has been steadily increasing year on year since 2020, the level of Lo" 10
build is still significantly below the average 4.2GW required per year to reach 45GW T2

and below the 4GW of build in 2015 during the height of the FiTS scheme. To reach = 3 % 8
45GW by 2030 will require build to ramp up both through the CfD and increased "o = 6
deployment of residential and commercial solar. £ 55 4

CT T ©
GB has seen much lower deployment of small-scale solar PV when compared to 2 -E g 2
Germany and France, which both ramped up their deployment rates in recent years. & 2 © 0
Both countries use a simplified registration scheme, paired with building regulation ‘@
e 2020 2021 2022 2023

requiring new-built or substantially renovating homes to install solar PV in certain
cases. The govemment needs to do more to ramp up residential small-scale solar PV . .
build and should consider implementing similar policies to France and Germany. For Gerany Brancesss==tnitediKingdom
example, mandatory solar for new build properties in the residential sector.

Grid-scale solar projects continue to face planning barriers. Only 4 of the 93 projects Solar capacity procured in the CfD by delivery year
successful in AR6 were above 50MW, with 20 schemes just below 50MW. Many

projects are reluctant to build over 50MW due to the more complex planning = 4,000
application process, as well as the requirement to hold an energy generation licence. 3 3,500
While the new Government has proposed increasing the threshold for planning £ 3000
applications, it is now also time to review the energy licence exemption threshold, to S 5 2500
boost smaller solar farms. 55 2000
l " " '§8 1,500
ey ta gaway | N R
Solar build needs to increase to 4.2GW compared to 1.6GW built in 2023. © B0
, . . 5
Larger solar projects currently face barriers on planning and energy = 0 —
generation licence requirements that need to be overcome while more needs n B — —— — —
to be done to support small scale solar build to reach levels seen in France
and Germany. B AR4 - AR5 W AR6
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o2 Storing power for a rainy day

It’s not rain we need to worry about, CP2030 means flexibility needs to be deployed at large scale to balance the system
in 2030 when wind and solar output is low

27

= Flexibility (including storage) must be
ramped up to aid system operability, stability
and balancing in the face of intermittent
generation from renewables which will
provide low-cost bulk energy.

= The number of periods across the year
where renewable and nuclear generation is
in excess of demand (before any flexibility is
used) will increase from 2% in 2023 to over
60% in 2030 under a Clean Power scenatrio.
Flexible demand, including exports,
electrolysis and storage charging will be
needed to balance the system.

= Storage will enable electricity to be
effectively moved from periods with excess
renewable and nuclear generation to
periods of shortfall helping to balance the
system and avoid use of more expensive
and higher emissions thermal generation to
make-up the shortfall.

Hours of excess renewable and nuclear
generation in 2023

P
<«

v

Shortfall
renewables &
nuclear < demand

Excess
renewables &
nuclear > demand

Hours with
excess
renewable &
nuclear gen

in2023:

29
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\

50 40 -30 -20 -10 O 10 20 30 40 50
Excess renewable and nuclear generation, GW

‘LCPDelta

Hours of excess renewable and nuclear
generation in 2030 Clean Power scenario

P
<

v

Shortfall
renewables &
nuclear < demand

Excess
renewables &
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Hours with
excess
renewable
& nuclear gen

in 2030:

624

Number of hours

Large amounts of flexibility
required to balance system with
such large excess/shortfalls
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o2 Storing power for a rainy day LCPDelta

The domination of wind in GB will drive longer periods of excess or shortfall of . . . .
renewable generation. While there are many shorter duration periods of excess Duration of periods requiring gen/demand flexibility:
generation/demand that can be resolved with short duration storage, CP2030 will see GB power system in 2030

many continuous periods of excess generation/demand that are 24 hours, or even 48

hours. This means that GB has an acute need for longer duration storage technologies.
350
LCP Delta’s report for DESNZ published alongside the first Cap and Floor consultation

earlier this year showed that deployment of LDES leads to a cheaper and more

decarbonised power system. The analysis showed that adding 12GW of LDES to the 300
system could lead to 28% reduction in emissions by 2035, and by deploying 20GW of

LDES by 2050 can save up to £24bn in power sector system costs (NPV 2030-50).

While there is a strong pipeline of short duration battery storage and a clear investment 250
case, the same is not true of LDES (including longer duration battery storage). The
government’s plans to progress with a Cap and Floor scheme for LDES is a positive

Chart shows number of
continuous periods that are
a certain duration or longer.

step. However, the responses to the consultation, released in October, and a recent 200 e.g. there are around over 50

webinar from Ofgem outlining their current plans for implementing the scheme still fhe,“OdS across the yeat‘_r Wft‘ﬁr‘:
. P R A IS an excess generaton tha

leaves investors in LDES with a number of questions. - lasts 24 hours o longer

Ofgem’s current proposed timetable for the scheme is to open applications for the first

cap and floor window in mid-2025 but not award the first contracts until mid-2026. If
LDES is going to make a positive contribution to CP2030, then the scheme timelines
need to sped up dramatically to give projects contracts in 2025. For many LDES
projects with a longer development timeline, such as pumped storage, this will already
come too late to build by 2030, but there are projects in the pipeline that can deliver by
2030 if they can get a contract quickly.

l Key takeaway 0

Number of periods, p.a.

100

50

There is a clear need for LDES on the GB power system and 3.5GW of new 48-44-40-36-32-28-24-20-16-12 -8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48
projects are needed to reach CP2030.
These projects will need a Cap & Floor agreement but proposed timelines by Duration of period with excess gen (+ve) or demand (-ve), hours

Ofgem are far too slow creating a major risk to building the capacity needed.
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https://www.gov.uk/government/publications/long-duration-electricity-storage-scenario-deployment-analysis

@The importance of firm low carbon power LCPDelta

While renewable and nuclear generation will be sufficient to meet demand in the
majority of hours across the year, there will be a large number of periods where the
wind is not blowing, or the sun is not shining. In the Clean Power scenario, despite 45
renewable build out rates, there will be insufficient renewable and nuclear
generation to meet demand in 38% of all periods in 2030.

Firm Thermal Capacity in LCP Delta Clean Power scenario

40
While storage and flexible technologies can help fill this gap, generation from firm )
power sources will also be needed. Currently, this requirement is met with unabated 35 ’I'\\,_\ ’,’
gas, but if CP2030 is to be reached then this requirement will need to be met by low -
carbon technologies. 30
As hydrogen and gas CCS can offer reliable, firm capacity, they are likely to be two = \
of the main technologies to ensure future security of supply, replacing the role O o5 \
unabated gas plays in the market today. LCP Delta analysis shows that at least = “
4GW of these technologies (3GW Gas CCS and 1 GW Hydrogen to Power) is ‘S \
needed to replace enough unabated gas to meet CP2030. % 20 \
. . \
In the past year, progress has been made on these technologies with the new O \
government’s announcement of £22bn in funding for CCS projects and more detail 15 ‘_\
released on Hydrogen to Power business models. However, investors and project \
developers still need more clarity on how they will be supported by government if 10 “
4GWi s to be delivered by 2030. \
More detall is also needed on transport and storage arrangements for the carbon ) \‘\
captured in gas CCS plants and how hydrogen will be supplied to Hydrogen to \
Power plants. 0 \
r 2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050
Key takeaway = Coal = Unabated Gas Gas CCS = Hydrogen

Gas CCS and Hydrogen to Power are key to providing a low carbon option for
security of supply and to replace unabated gas during higher demand/low
renewable periods.

4GW of Gas CCS and Hydrogen to power are needed for CP2030.
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% Prioritising system enablers

30

Building of the network has not kept pace with capacity deployment in recent years which has
increased constraints on the network. This often means that renewable power generated in
certain parts of the country (e.g. Scotland) cannot be transported to demand centres (e.g. in the
South of England). This results in renewable power being turned down and gas generation
being turned up to ensure that demand is met. This is paid for by consumers through constraint
costs.

With CP2030 requiring more build of renewables which will be located away from demand
centres and demand increasing, the network capacity needs to increase to reduce periods
where gas is tumed up. NESO’s report identifies 88 network projects that are needed for
CP2030 and to reduce constraints, with only 9 of these projects already built. It is vital that these
projects are completed by 2030 to reduce gas turn ups and constraint costs for consumers.

LCP Delta analysis shows that if network capacity were to remain at current levels the constraint
costs could be £7bn higher under a Clean Power scenario compared to a scenario where the
network is built in line with NESO plans (pre the Clean Power publication). Unabated gas turn
ups are also 12TWh higher under a scenario with no network reinforcement which would lead
the share of generation that is low carbon dropping to 92% and the CP2030 target no longer
being met.

This highlights the critical role that the network will play in enabling CP2030. The level of
network build needs to be significantly scaled up from current levels and increase in line with
capacity. The government needs to prioritise delivery of network build in the Clean Power action
plan making reforms to planning and working closely with industry, NESO and Ofgem to ensure
the network is built to required levels.

I Key takeaway

Deliver the 88 network projects identified by NESO for CP2030 must be prioritised
with reforms needed.

Without reforms, network constraints will lead to 13TWh of additional gas generation
— making CP2030 unachievable and increasing costs for consumers.

LCPDelta

2030 Constraint Costs with and without network
reinforcement under LCP Delta Clean Power scenario*
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*Methodology used to calculate constraint costs is the same as that used by NESO as published here.
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https://www.nationalgrid.com/sites/default/files/documents/Long-term%20Market%20and%20Network%20Constraint%20Modelling.pdf

% Prioritising system enablers LCPDelta

Over the next five years, power system capacity will have to more than double to reach
CP2030. This rate of growth will not be possible under the existing development framework
as projects are facing delays from the planning consent processes.

Time from application submission to site being operational, 2023

1100
A major power plant can take up to seven years to build, with new nuclear projects being '
particularly delayed due to funding uncertainty. These problems have amounted to there

being barely enough capacity in the pipeline to hit the governments capacity targets for 250
renewable projects. >

A few key chokepoints do exist which, if addressed quickly and efficiently, could be critical in = 50
advancing new builds. All new build projects share the same difficulty in getting planning 2
approval. The government have sought to address planning constraints quickly with the §
introduction of the Planning and Infrastructure Bill, lifting the de-facto ban on onshore wind S 150
projects, and support for new solar projects. Changes to planning does need a unified

approach across government departments beyond DESNZ, such as in the Treasury and the

Ministry of Housing, Communities & Local Government. o

The Planning and Infrastructure Bill will be a critical enabler for new developments. For

example, the proposal to reintegrate onshore wind into the Nationally Significant 50
Infrastructure Project (NSIP) regime, increasing the capacity threshold for renewable projects

to be classified as NSIPs, and to more heavily weight the benefits of renewable and low

carbon generation in the National Planning Policy Framework. Including pre-determined 0
pathways for how communities can get involved in planning decisions would reduce

uncertainty and could allow communities feel more engaged in local planning decisions.

<lyear 1-2years 2-3 years 3-4 years 4-5 years 5-6 years 6-7 years >7 years

K tak Solar Photovoltaics Wind Onshore B Wind Offshore
l ey takeaway
. . . . . Note: Based REPD data
The current planning regime is creating bottlenecks on the system with many Using the Renewable Energy Planning Database, we can see that average time it took from REPD
projects waiting many years for planning approval . application submission to a site being live.

While some positive steps have already been made, the Planning and Infrastructure
Bill is desperately needed to ensure planning becomes an enabler not a barrier to
CP2030.
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% Prioritising system enablers LCPDelta

The grid queue has been an escalating predicament for new energy projects. The grid
connections queue is greatly inflated, currently holding a capacity of 722GW across Connections queue: Previously connected annual capacity and those
transmission and distribution networks. This reduces investor confidence and hinders the awaiting consent

most valuable and ready projects from connecting quickly.

Historically, the barriers to enter the connections queue have been very low in GB. This
has served the country well when relatively few new projects needed to be connected and
therefore no major grid upgrades were necessary. However, the increase in the country’s 45
capacity needs, combined with a larger number of small capacity projects, has meant a
huge influx of new connections. The grid queue currently holds twice as much capacity
than the total installed capacity required in 2050 under Future Energy Scenario pathways.

50

N
o

w
a1

Steps have been taken to address this. Ofgem has been developing a ‘First Ready, First
Connected’ approach (also known as TMO4+) which aims to streamline the connections
gueue by making queue entry criteria more stringent. Ofgem has recently moved to a
‘First Ready and Needed, First Connected’ approach, as outlined in a letter to industry.
Most recent plans highlight the need to reach CP2030 targets and therefore define two
fairly rigid boxes for projects to connect pre-2030 and projects to connect between 2030
and 2035.

Projects deemed ready, those with approved consents, under construction, or already
built, offer three times the capacity to connect over the next seven years compared to the I
previous seven. Including scoping and projects awaiting consents increases potential I I

capacity to 207 GW by 2030, just under double what our analysis shows is needed for B B B I B l

. . . . || |
CP2030. Criteria for readiness and necessity must be transparent and industry-led to 0 - -
minimise impacts on investor confidence. 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

w
o

Capacity, GW
= [ N N
o (6)] o ()]

&)

B Under Construction/Commissioning = Built
Eey Takeaway Past Connected ®m Consents Approved
. . e . . . . Awaiting Consents Scoping
The grid connection queue is significantly inflated, with many projects entering
before obtaining planning consent. A 'First Ready and Needed' approach is Note: Based TEC Register and DUKES data - o
essential to address this backlog and achieve CP2030 targets. ;géa;ﬁzr;rfcted capacity by year from 2014-2022 compared to the capacity waiting for connection in the current
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Beyond CP2030

What are the challenges and opportunities post 20307?
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Maintaining a Clean Power System

Reaching Clean Power by 2030 is not the end point for the power sector in its
contribution to Net Zero. Post 2030 demand is set to increase significantly
which will mean further investment and policy change is needed to ensure
>95% of generation is met by low carbon sources. The level of gas use in power
will also need to be reduced from 2030 levels by 2050 to ensure a Net Zero
consistent power sector

As other parts of the system electrify, such as heat and transport, this increases
demand on the power sector. By 2050, demand could double from today’s levels with
the most significant rise in demand expected between 2030 and 2035 where EV and
heat pump adoption ramp up significantly. Demand across 2030 to 2035 increases by
100TWh in our scenario, double the increase seen from now to 2030.

This increase in demand will require further investment in low carbon technologies to
ensure the system continues to be a Clean Power system post 2030. This means that
the government needs to ensure any policy changes made to meet 2030 can continue
to make an impact after this points.

While many of the challenges for the post 2030 system are the same as those needed
to reach CP2030, the post 2030 system will also face some different challenges that
are likely to require some policy intervention from government and will impact on
investors. Our analysis has identified three key areas:

Investment - Large levels of investment are needed in the power sector before
and after 2030, but more investment is actually needed over 2030-50 to reach a
Net Zero consistent power sector than now to 2030 to reach CP2030

Security of Supply — Rising demand over the 2030 to 2035 could lead to
potential issues for security of supply. Changes may be needed to encourage
investment in low carbon thermal assets needed to keep our system secure

Flexibility — Further decarbonisation of the system post 2030 creates both
opportunities and risks for flexibility assets with renewables setting the price at
close to £0 for an increasing number of periods across the year.

LCPDelta

Generation mix and demand in LCP Delta Clean Power scenario to 2050
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eifilInvestment required for Clean Power and beyond HelrDelt

Over £355bn of investment* is needed in generation and flexibility technologies to deliver CP2030

and Net Zero by 2050. This requires significant commitment and fund from both private and public Capex investment in LCP Delta Clean Power scenario

investment to make it a reality. (2024-2050), excluding financing costs

The Government is currently undertaking a Pensions Investment Review to find ways to increase

the proportion of the UK's £2+ trillion of pension assets that is invested within the UK economy. This Nuclear

is an opportunity to incentivise pension schemes to invest in UK energy infrastructure, including _

through judicious use of GB Energy’s seed capital. The key will be to ensure a strong pipeline of Offshore Wind

financially attractive investments that are aligned with pension schemes’ risk and return objectives. .
Onshore Wind

To deliver CP2030, £120bn capex investment is needed (excluding financing costs) by 2030, with

the majority in offshore wind. A further £235bn of investment is needed to build the power Solar

infrastructure required out to 2050. Outside of offshore wind, every other technology requires greater

investment in the 2030-50 period than pre-2030 - highlighting that the final goal of Net Zero Biomass/ BECCS

consistent power sector in 2050 is just as important as the CP2030 target.

Ensuring a more stable and certain investment environment will be key to this. Current uncertainty L el e ML HIE!

around reforms to the system in the REMA programme is leading to increased volatility or
uncertainty for investors potentially jeopardising the investment in low carbon generation as well as
increasing costs of a net zero power system. If this impacts investment decisions, then an increase LDES

in Weighted Average Cost of Capital (WACC) for new projects of 1 percentage point (pp) could

increase capex costs (including financing) by £30bn and a 2pp increase by £62bn to 2050 in the 0 20 40 60 80 100
LCP Delta Clean Power scenario.

Batteries

£(real 2023)bn
The new government have established GB Energy and the National Wealth Fund to provide public
capital to attract further private investment. GB Energy has been allocated £8.3bn over the lifetime 2024-30 = 2030-50
of this Parliament to “to own and invest in clean power projects in regions across the UK”. The r
priorities of both these bodies is yet undefined, and when asked through an LCP survey (autumn Key takeaway
2024, 36 respondents), 56% of fund managers active in the energy transition said that GB Energy’s Over £355bn of investment is needed in generation and flexibility
priority should be to invest in emerging technologies. Other responses included providing cheap technologies to deliver CP2030 and Net Zero by 2050.
finance (8%), investing in supply chains (8%), investing in supporting infrastructure (14%) and

investing in established technologies (14%). This creates a big opportunity for investment in GB infrastructure,

but a more stable and certain investment environment is needed

*Note — these are construction costs and therefore doesn’tinclude financing. This is therefore not comparable to
investment figures in NESO Clean Power analysis. © LCP Delta 2024




@ Security of supply LCPDelta

Ensuring security of supply is a key requirement for any power system. Consumers need

to be able to use energy when and where they need it even when demand is high, the Additional capacity needed to ensure security of supply in 2035

wind is not blowing, or the sun is not shining. There is relatively little other build that is
certain in the early 2030s at this stage
Many within the industry have highlighted a possible supply crunch in the late 2020s with leaving a gap of 20GW to 2035 peak
Rf 3 ; : 3 Capacity margin demand (based on DESNZ peak demand
f[he existing nuclear flt_aet going ofﬂlne, support for blomass ending a}nd peak d_emand Security of supply above peak orojection) + the derated margin
increasing. However, if CP_2030 IS mgt th(_an_ nuclear and bl_omas_s Wlll stay online for o is ensured in 2030 ST GRS
longer and other technologies capacity will increase negating this issue. through the security of supply _54_
. capacity build in 2030 14 89.3 i :
However, the supply crunch could become more apparent in the early 2030s where peak 90 needed to reach ;---‘5-| ; L=
demand will rise significantly as total demand increases. Under LCP Delta’s clean power CP2030 ! i
scenario, peak demand rises from 60GW today to 71GW in 2030 and 89GW in 2035. 80 43 5 i v
. _ . . — : bom——-
Assuming all capacity in the LCP Delta Clean Power scenario is built by 2030 and . ey 2.2
factoring in known changes in nuclear capacity (existing closure + 2nd unit of HPC) then \/
this leaves at least 15GW of additional derated capacity that is needed between 2030 and 60 59.8
2035 to ensure 2035 peak demand is met. This could also increase as it is likely some Wf:gebexisgngdNLéCt'easz"ngtiT;?
unabated gas would likely close during this period S 50 “;;’“un,iki,j e By
- - - - This is mitigated by the 2nd unit
Renewables and short duration storage have low deratings in the Capacity Market and 20 of HPC coming online (L5t unit

therefore can only provide a limited contribution to security of supply while further new already online in 2030)
nuclear other than Hinkley Point C is unlikely to deliver before 2035. This leaves low

. : , . 30
carbon thermal, LDES and interconnectors as the main low carbon options to fill the gap.
Low carbon thermal technologies will be key. As hydrogen to power and gas CCS can 20
offer reliable, firm capacity, they are likely to be two of the main technologies to ensure
future security of supply, replacing the role unabated gas plays in the market today. 10
l Key Tak °
E A Y 2024 Peak 2030 Peak Additional Nuclear HPC Capacity 2035 Peak Additional
Increasing demand in the early 2030s combined could lead to a supply crunch Demand  Demand gaefzfg closures  2nd Unit gap Demand é’fiﬁg
with a derated capacity gap of 20GW by 2035. With renewables and short in%oao inp2035

duration storage providing a limited contribution to security of supply, gas CCS
and Hydrogen to Power will be key to filling that capacity gap

36 © LCP Delta 2024




@ Security of supply LCPDelta

LCP Delta’s Clean Power scenario sees Gas CCS reach 10GW in 2035 and hydrogen to power

reach 8GW. However, this capacity is reliant on accompanying infrastructure on hydrogen supply St el Cepeeity 17 LEP PRl Slean Semer SeEeie

and gas CCS transport and storage which are uncertain over this period. 45

While short term solutions in lieu of hydrogen/CCS infrastructure are likely available to enable

delivery of the AGW of low carbon thermal capacity needed for CP2030, these are unlikely to be 40 Significant rise in gas CCS and

sustainable for larger levels of capacity. If solutions are not available for hydrogen supply and gas 5 hydrogen capacity across 2030 to

CCS transport and storage, then these plants are unlikely to be built in the early 2030s. ~ ) AV & Serie UTElEEt gEs
35 / o=\ ” closes and peak demand

A potential option to mitigate this issue is to allow these plants to build as genuine CCS/H2P ‘Decarb increases
ready’ plants but generate as an efficient gas plant until the accompanying infrastructure is available.

While this will lead to small increases emissions, it will ensure security of supply and mean a quick 30
conversion to low carbon is possible as soon as the accompanying infrastructure is built. Including \

this as an option in Hydrogen and CCS business models should be looked at by government. 25

The alternative would likely be to be build unabated gas that are not truly decarbonisation ready.
This leaves the potential for these plants to become stranded assets and need to be replaced by
Hydrogen and Gas CCS new build at a later date and/or using inefficient unabated gas plants

(OCGT/Recips) during this period. \

In the event supporting CCUS and hydrogen infrastructure is delayed, having ‘Decarb Ready’ assets 15 ‘h\

that would end up plugged into CCUS or hydrogen infrastructure when available, would \
counterintuitively save gas and CO2 emissions through improved efficiencies of new turbines 10 \
compared to less efficient peakers. \

If all hydrogen and gas CCS capacity in the LCP Delta scenario from 2031 to 2035 is built as 5 AN

unabated gas then replaced by new build gas CCS and hydrogen to power, this could increase \
system costs over 2025-50 by £2bn as a result of wasted capex costs. \

\
20 \

Capacity, GW

0
lKey Takeaway 2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050

In the event accompanying CCS and/or hydrogen infrastructure is delayed, allowing === Coal === Unabated Gas Coal
these assets to build as true ‘Decarb Ready’ assets that would plug into CCUS or Unabated Gas Gas CCS
hydrogen infrastructure when available could reduce use of gas in the power sector

and reduce system costs.

Hydrogen
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&3 Valuing Flexibility LCPDelta

In the GB electricity system, the marginal plant sets the system price. For many years this
has been unabated gas plants but as the system decarbonises, low marginal cost renewable ~ No. of periods with price at different levels for 2025, 2030 and 2050 in
plants will set the price more. We can therefore expect to see an increasing number of near LCP Delta Clean Power scenario

zero price periods. This creates both risks and opportunities for flexible technologies.

Under LCP Delta’s Clean Power scenario, by 2030 and then continuing to 2050 there are 2000
over 2,000 (25%) hours across the year where the price is below £10/MWh compared to less 4500
than 300 hours in 2025. These very low-price periods give opportunities to flexibility
technologies. For example, storage can charge, and electrolysers can produce hydrogen at 4000
very low cost while consumers are incentivised to move their demand to these periods
through Demand Side Response (DSR). 3500
After these first 2,000 hours prices will be set by other forms of generation such as
interconnectors, hydrogen to power and Gas CCS. In 2030, unabated gas will still be setting » 3000
the price in many periods. These higher prices also provide opportunities for flexibility 2
providers allowing arbitrage for storage between low and high price periods, and an inventive g ZEl
for consumers to shift their demand away from peak periods, via DSR, In 2025, there are ‘s
6,000 hours (75%) of prices above £50/MWh. This is still high in 2030 at over 40% of hours S ALY
but decreases to under 30% of hours. The decreasing number of high price periods to 2050
could create risks for flexibility in the longer term as there are less arbitrage opportunities. 1500
This relative abundance of cheap low carbon power may well drive prices down for 1000
customers able to access these periods, but it won't drop bills to zero as other aspects of the
energy system will need to be financed such as network infrastructure and an increasing 500 I I
amount of policy support — for example, these £zero/MWh plants will be backed by CfD that
are paid for through consumer bills. 0
10-25 25-50 50-75 75-100 >100
ﬁey Takeaway Wholesale price, £(real, 2023)/MWh
Opportunities for flexibility will continue in the longer term as volatility will remain 2025 =2030 =2050

in the wholesale market in the long term with near zero prices and larger prices.
However, increasing number of near zero price periods by 2050 may reduce some
of this volatility.

© LCP Delta 2024
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LCP Delta Highlights

We help our clients to invest in and navigate the energy transition

Market Operations

Insights onthe ¢ Varket Frameworks
frequency respa

Insights on key news and events in the power and gas
markets, covering policy, industry, markets, and regulation

SEPTEMBER
2024

Power Insights

Cutting-edge power intelligence

LCP Delta’s Power Insights service is your source for expert analysis
on the key developments shaping the power and gas markets in Great
Britain and Europe.

STOREcast
Self-serve storage forecasting

STOREcast brings the power of LCP Delta’s advanced battery
modelling into users’ hands. The service provides bespoke battery
storage modelling and revenue forecasting for any storage asset,

Comdenits

LCPDelta = —_—

10 S e & i

Germany C uunn Y Re port

Enact
Real-time analytics
Enact provides real-time integration and analytics for short-term

energy market covering performance benchmarking, leaderboards
and real time trading support for the UK market.

Energy Transition Research
Research focussed on the developing energy sector

Our subscription research services for the energy transition allows
you to develop the best strategies, business models and customer
propositions for the energy transition.

‘LCPDelta

Follow us on:

m Icp-energy
LCP Delta

Talking New
((Eed ) Energy, an LCP

Delta podcast

TALKING

NEW ENERGY

An LCP Delta podcast
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Defining Clean Power 2030

LCPDelta

LCP Delta detailed Assessment of possible metrics for Clean Power 2030

Metric Measurable Achievable Ambitious
% of low Low carbon already has a definition in This metric is already reported in If defined at the right level, this this metric will If defined at a sufficiently high level (>95%),
carbon government stats, but what techs defined as low government statistics and has been be achievable. Setting at 98% in line with then this target will be ambitious and a step up
. carbon is not always obvious and NESO’s used by the CCC previous CCC recommendation is likely to be on the previous government ambitions for
generation definition appears to be slightly different to the too high but between 95% and 97% could be power in 2030.
definition in government stats achievable
% of zero Zero carbon has a very clear definition (i.e.: no Given its simplicity of the metric, this will All generation from zero carbon sources would
carbon emissions) and is often already quoted by easily be measurable from existing be extremely ambitious target and a significant
) ministers as what Clean power means so is government statistics step up from previous ambition
generation easily understandable by the public
05 of While this is not a metric currently Defining this metric at over 100% (as NESO This target is ambitious as it show that GB is
demand reported in government stats, it is easy have suggested) come with risks attached as generating enough low carbon energy to meet
to calculate. this is reliant on GB becoming a net exporter. all of our demand (although not necessarily at
met by low This means the government target would be the right times)
carbon directly linked to decarbonisation policy in
other counties
Emissions This is already a widely reported metric and has This metric is already reported in If set at the right level, then this metric is likely A target of <50g as suggested by NESO is no
Int it been used by CCC and government previously various places and is easy to measure to be achievable. Setting at <509 as more ambitious than previous government
ntensity when setting ambitions for power sector from existing government stats suggested by NESO would be an achievable commitments. This metric is also more difficult
decarbonisation level to highlight successes as it requires
knowledge of where emissions intensity is now
Net Net Zero emissions is already a widely Net emissions means including Given the need for some unabated gas and Setting a net zero target for the power sector
Emissi recognised and understood term that could be negative emissions from BECCS. Under  emissions from low carbon generators, by 2030 would be sufficiently ambitious target
missions applied directly to the power sector. Given government classifications, negative meeting this target would mean being reliant and easy to communicate on the world stage.
previous 2035 target was often misinterpreted as emissions would not be included in on building out BECCS. Timelines around
this then using this metric effectively moves the power so this measure would not line BECCS in power are uncertain meaning there
2035 target forward by 5 years. up with gov carbon accounting are higher risks to this target not being met

© LCP Delta 2024
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Model inputs Model simulation engine

Model outputs
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Scenarios: LCP central, high, low. NGESO FES. Client specific.

dispatching flexible plant to satisfy
requirement, based on opportunity cost.

New investment simulated through
% two mechanisms: ( \
. L ) + Capacity Market
Includlgg gals, c_:arbon Ho"i;'? ::Iemand_ prtt_JﬁIes Historic Zalf hgur’l}; wind = * Contracts for Difference (CfDs) * Wholesale, BM, Ancillary, CM prices
and coa’ price and future projections __Speeds and solar e Bids based on discounted cashflow » Network charges
projections. (EVs, heat). irradiance at 20x20km projections « Generation mix
granularity. ’
24 x 365 Stochastics: each year is simulated \. J
30years 20+ times to capture variations in
+ h
\ j \ / & ) 20+sims /' demand, wind, solar and outages. (" Cost benefit analysis
/Anr:illm'y sc’r'viccs\ (chulatm'y&Poli(D / IC & Network \ * System costs
= Consumer costs
Requirements for Support mechanisms, Network & |C build, Howrl EOI'.CV.COSISC +ail ¢
ancillary services market arrangements, foreign market demand- = b e yh \ missions, Curtailmen y
including inertia, taxes and charges. supply assumptions ispate
frequency and reserve. ~ —
ﬂ Wholesale market generation to meet Individual asset outputs
'aa. ﬁ @ @ ’% deAn;Ifzri}(ajbti)Iﬁ;Ed on generater = Wholesale, BM, Ancillary, Capacity
\ / \ / \ / « Short-run marginal costs market revenues
+ Operating parameters  Load factor, cycles
/ Capacity build \ / Plant data \ / Storage \ Storage behaviour is optimised \ Captured prices )
Build-out for some Plant (existing & future), Storage parameters 4
techs, like solar, wind inc. capacity, location, including round-trip Bal i wet simulated b Portfolio & investment
and nuclear are input efficiency and operating efficiency, degradation d.a ar:crlpg r;;ar_bila 5|Imulabe dy re- th
assumptions. costs. and duration =1 Ispatching Tiexivle plant based on costio * IRR, NAV
satisfy imbalance volumes and network . Risk d
*: ”o )< Bt constraints. (SK V= rewar
Famm P Q D E > « Diversification benefits
=.l-.= .’l\. l l f /\ Ancillary markets (frequency response,
\ / \ / \ / reserve, inertia) are also simulated by re- \ J

Outputs: Annual, Monthly, Hourly
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System Cost Framework LCPDelta

LCP Delta’s system cost framework is used to assess the economic impact of Clean Power

44

LCP Delta’s system cost framework is used to assess
the system impacts of a policy change or change to
the system,

This approach aligns with Government value for
money (VfM) guidance as set out in the Green Book.

The approach to system costs uses the framework for
Whole System Costs that was developed in 2015
between LCP, Frontier Economics and UK
Government.

This approach is used by the Government for power
sector impact assessments and VM assessments.

System costs represent the costs of building,
operating and maintaining the power system for both
consumers and producers. They are broken down into
various components as shown in the graphic opposite.

LCP Delta system cost framework

= Generation costs

*Fuel and variable operating costs (VOM) costs of plants associated with meeting electricity demand
hour to hour, i.e. wholesale market dispatch

= Carbon costs

*Carbon costs based on carbon emissions priced at social cost of carbon.
*The carbon cost can be split into two parts, carbon costs at the market price (carbon price plants
pay) and unpriced carbon costs (additional carbon costs valued at DESNZ carbon appraisal price)

med Capex Costs

*Capital costs include pre-development, construction and infrastructure costs (all £/kW) for building
new plants.

*For system cost, this is cost of financing these investments, so are spread over the economic
lifetime of the plant based on the assumed hurdle rate for the technology.

sl Fixed Opex Costs

*Fixed operating costs of plants, any operating costs that do not vary with output, and represented
in £/kW terms.

sl  INterconnector costs

*Costs associated with building, maintain and operating interconnectors.
*Costs are a 50:50 split between imports priced at the domestic market price and exports are priced
at the foreign market price. Costs are proportioned to the markets owning each interconnector.

med  Network costs

*Cost of maintaining, reinforcing and extending the transmission network

© LCP Delta 2024
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