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Develop

We develop projects
ourselves from scratch,
carefully designing our
projects to minimise
impacts. We also work
closely with our suppliers
during development.

Build

We outsource our
construction to local third
party contractors, however
we have high quality in-
house project managers
and HSE oversight,
ensuring our projects are
delivered to schedule, and
safely.

Operate

We have an in-house
technology team building
our own connection and
optimisation platform,
called Gaia. This defines
trading actions and
provided better
operational data/oversight.




Typical Parts
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Most BESS sites
contain the same

with only quantities
changing depending
on the desired power
(MW) & duration
(MWh).

Larger transmission
connected sites also
have a high-voltage
substation.
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‘g Battery cells:

Cells are contained in

» cupboard like ‘racks’
which are connected in a
string’to a PCS. Newer
battery designs use
shipping-container sized
modules instead ofracks
which increases energy
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Power Conversion System (‘PCS’):

The PCS connects the battery cells to the electricity grid,by using an ‘inverter’to convert the
Direct Current’ from the battery cells into an ‘Alternating Current’and a transformer to
increase the voltage from 690V to match the public distribution system (33000V).

More PCS units =higher power (MW)



An example
200 MW
transmission-
connected
development

This site is about 5 hectares,

most of which is not for the
battery and substation
compounds
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Existing Knocknagael
substation




_Photomontages at Year 0
f and Year 10 looking north

Viewpoint 1: Phaotomontage view of the proposed development at Year 0 |
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Viewpoint 4: Photomentage View of the proposed deveidpment at Year10 | . R : ey



A RE-CAP ON CLEAN
POWER 2030




The network built in the next 5 years
needs to be more than 2x what has
been built in the last 10

2x onshore wind

3x solar

&F
3x long-duration storage §
5

3x offshore wind

He
g

4x demand flexibility

S5x battery storage

Collectively an investment
programme averaging £40 billion
annually

Not expected to put bills up

Willbreak the link between gas
prices and electricity prices

CLEAN POWER 2030




WHY DO WE NEED
BATITERY ENERGY
STORAGE?




Batteries provide
4 key services

These services are considered in more
detailin the following slides.
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1. SECURE CAPACITY

3. ADDRESS GRID
BOTTLENECKS,
REDUCING
CURTAILMENT

4. PROVIDE GRID
SERVICES

Batteries improve security of supply by
providing capacity during peak demand
periods and displace low-efficiency peaking
plants. The Government ensure there is
sufficient capacity using the Capacity
Market

Batteries can help bridge any gap between
supply and demand,absorbing excess power
during times of high wind / solar generation
and discharging it back into the grid during
high demand periods. Principally this occurs
in the day ahead and intraday markets and
the Balancing Mechanism.

Batteries can help to reduce wind curtailment
ifthey are located behind a constraint. The
main market for this (at the moment) is the
Balancing Mechanism.

Batteries can react in milliseconds to stabilise
the grid (e.g.dynamic containment,balancing
reserve)

When connected at a transmission level (132
kVand above),batteries can provide a wider
range of services (e.g. voltage control, inertia).
These are procured by NESO,sometimes
with longer term contracts.



https://modoenergy.com/research/capacity-market-2024-t4-auction-delivery-year-2027-2028-results-battery-energy-storage-derating-factors-revenues

2.Integrate renewables: As we shift from gas and coalto
solar and wind, batteries will ensure supply continuity

National Grid 2024 Future Energy
Scenarios demand forecast
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This ensures security of supply and that less
energy is wasted during periods of high
renewable output.

It also helps the national grid electricity system
operator manage unexpected changes in
renewable energy output or surges in demand.



https://www.neso.energy/publications/future-energy-scenarios-fes/fes-documents

Typically 3 GW of

@ renewable energy
generation 18
turned offin the
north.

3 GW of gas
generation is
@ turned on in the
south to replace
the energy (or
interconnector

schedules are
modified)

7 Field whitepaper “Battery storage: Akey enabler for Clean Power 2030”



https://acrobat.adobe.com/id/urn:aaid:sc:EU:3335b8ed-0830-4209-9115-7dfb13e10072

Batteries in the
right locations and

@ in particular in
Scotland can avoid
wind farms being
turned off.

In this way,
batteries can

@ reduce the
forecast £3.5b
curtailment costs
by 2030.

Batteries can also
reduce some of
the need for grid

@ reinforcement and
can enable higher
pre-fault flows in
OHLs.

7 Field whitepaper “Battery storage: Akey enabler for Clean Power 2030”



https://acrobat.adobe.com/id/urn:aaid:sc:EU:3335b8ed-0830-4209-9115-7dfb13e10072

BESS CAN TECHNICALLY PROVIDE A VARIETY OF
ANCILLARY SERVICES

Dynamic Dynamic Dynamic
: . . Black start
moderation containment regulation

. Provided at distribution & transmission level - Can only be provided at transmission level




THREE THINGS YOU
MAY NOT KNO W
ABOUT BATTERY
ENERGY STORAGE




OPTIONS FOR PROCURING MW- FREE INERTIA

Synchronous condenser with Transmission-connected
flywheel batteries

¢ ===

Synchronous condensers with flywheels Aspecially-designed 200 MW battery
can provide up to ~4GW.s of inertia. can provide the same amount of inertia
(and be a normal battery too).

Zenobe and Statkraft have both won
contracts to provide inertia from
batteries through NESO’s Stability
Pathfinder Phase 2.

Field narrowly missed out on a contract
to provide inertia from our battery at
Hartmoor in Stability Pathfinder Phase 3.




KEY CHARACTERISTICS OF PSH VS LFP

METRIC PSH LFP

~£1300/MW (increasing with 6-hour: ~£840/MW (reducing)
inflation) 8-hour:~£1000/MW

Typically 60-70%,can be up to o
80% for newest tech 84 - 87%

Allmandatory services under
the grid code;dynamic
frequency response services;
enhanced reactive power; SCL
and inertia if grid forming

Unlimited, minimalto no >10,000 cycles retaining 80 %
degradation capacity at <0 25¢

15-20 (for cells,inverters)
60-80+;40+ years switchgear, (80%capacity after 20 years);
transformers etc. 40+ years for switchgear,

transformers etc.

Up to @ decade ormore

High, given size and topography
required. Very limited sites Low.<5% gradient preferred
available.

I\TZIvrsllca]ly 400 MW up to 800 Typically up to 500 MW

2 International Hydropower Association; PNNL; Solar Power World;

Allmandatory services under
the grid code; SLC, inertia and
reactive power based on
generator characteristics



https://www.esmap.org/sites/default/files/ESP/WB_PSH_16Jun22.pdf
https://www.pnnl.gov/ESGC-cost-performance
https://www.solarpowerworldonline.com/2021/01/worlds-largest-lithium-based-energy-storage-system-storing-1200-mwh-of-power-now-online-in-california/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1095997/benefits-long-duration-electricity-storage.pdf

IRR VARIATION AS FUNCTION OF COD AND DURATION

Duration
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https://www.statkraft.co.uk/newsroom/2021/statkraft-batteries-step-up-to-stabilise-the-grid-when-needed-the-most/
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1. SECURE CAPACITY

3. ADDRESS GRID
BOTTLENECKS,
REDUCING
CURTAILMENT

4. PROVIDE GRID
SERVICES

Batteries improve security of supply by
providing capacity that can be used during
peakdemand periods and displace low-
efficiency peaking plants. The Government
achieve this in the Capacity Market

Batteries can help bridge the gap between
supply and demand,absorbing excess power
during times of high wind / solar generation
and discharging it back into the grid during
high demand periods. Principally this occurs
in the day ahead and intraday markets.

Batteries can help to reduce wind curtailment
ifthey are located behind a constraint. The
main market for this (at the moment) is the
Balancing Mechanism.

Batteries can react in milliseconds to stabilise
the grid (e.g.dynamic containment,balancing
reserve)

When connected at a transmission level (132
kVand above),batteries can provide a wider
range of services (e.g. voltage control, inertia).
These are procured by NESO,sometimes
with longer term contracts.



https://modoenergy.com/research/capacity-market-2024-t4-auction-delivery-year-2027-2028-results-battery-energy-storage-derating-factors-revenues

QUESTIONS?
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