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THE ENERGY TRANSITON
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Making sense of the energy transition — policy and market context
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DRIVERS OF FLEXIBILITY : )
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Fundamental Value Drivers of Flexibility in the GB Market
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INCREASING ROLE OF FLEXIBILITY :)
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Increasing renewable energy system require multiple forms of flexibility
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Longer duration energy

balancing and system reliability is

variations in generation are by flexible thermal generation * Power-to-gas and existing LNG
handled mainly by energy storage infrastructure required

 Second and minute level
balancing

Fuel as a form of energy storage
to balance seasonal variation

« "Shift” solar energy from summer
to winter

* Week-to-week

« Example: calm dark periods

_ . during winter, monsoon season,
 Daily shifting of energy sand storm



FLEXIBILITY ACROSS MARKETS C
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Monetising flexibility across different timeframes and markets

» Bi-Laterally traded wholesale power (#1 — 4): Most
North West European power markets are bi-laterally
traded markets, where parties are required to buy and
sell electricity ahead of time
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' Mechanism . prices and settles
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actions
Capacity Contracts with the System Operator, DNO or Bi-Laterally » Capacity Markets (#7): In addition to the wholesale
traded and balancing markets, in GB, assets can

Embedded Benefits receive capacity payments

9 Retail Electricit » Embedded Benefits (#8): Assets on the distribution
etal’ Electricity network can avoid ‘use of system’ charges — embedded
benefits

» Settlement (#6) — ‘NIV Chasing’: The cost accrued in
one of these tools, the balancing mechanism, is used to
calculate the imbalance price to be charged/paid to out
of balance parties. Generating to be intentionally out of
balance is often called ‘NIV Chasing’
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THE UK EXPERIENCE :
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GB Distributed Energy Build-Out

Capacity market Contract Award Summary (15 year) Gas Recip Engine Contracts by Party

3 800 725
25 700
25 g 600
. 2 500
>~
59, 5 g 400
£ S 300
o S 200
8 L 114 112 102 91 20
= 100 III.. 47 44 40 30 27 27 26
_(90 0 H = B e e o= -
: e S EIEBSIIEEILTE
> 0,7 6 §$6&s% E2ES ST S ES=
O ) O = ) 8 o HE | T B > ®© 3 —
> 5 Y ¥ — T m 0O 0 L +£ o0
04 E © ° ) “© — (&) CI.) ; -9
0,5 - @ w - 5 @ ¢ § 5 @ E
[ 1 (FH) g [7,) °2$ LIC.I
2 & O © =
3 » & © £
0 o = I g
4
DE Gas Recip  DE Diesel DE Storage DE Engine > ﬁ
Unknown fuel » Where CM participants provide their company details we can estimate the
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underrepresents, or omits some portfolios
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OUR VISION )
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Towards a 100% renewable energy future

The energy landscape is in transition towards more flexible
and sustainable energy systems.
We envision a 100% renewable energy future.

Wartsila is leading the transition as the a-
Energy System Integrator — we understand, design, build Gy
and serve optimal power systems for future generations. =

Engines and storage will provide the needed flexibility
to integrate renewables and secure reliability.




UK POWER MIX O)
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The UK power system is rapidly going green

Capacity mix Generation mix
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Source: Bloomberg New Energy Finance
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CENTRICA POWER PLANTS : )
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New flexible capacity in the UK energy market

- Wartsila supplied two 50 MW gas engine
power plants in Brigg in North East
Lincolnshire and Peterborough in
Cambridgeshire

« The two plants each utilise 2 x 5 Wartsila
34SG engines running on natural gas

* They are the biggest medium-speed
engine-based gas power plants in the UK

- Wartsila delivered Engineering,
Procurement and Construction (EPC)
solutions for both sites
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FLEXIBILITY IS KEY : |
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Fast-starting flexibility supports intermittent renewables

- Centrica plants will balance the stability of the grid

* Electricity to 100,000 homes in less than two
minutes

« The two-minute fast-starting flexibility will support
local peaks in demand and the inevitable
fluctuations in supply from renewable sources

» Fast one minute shut down
» Both plants can be started remotely

« QOperational flexibility ensures having energy
available when the supply from renewables drop
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KEY TAKE-AWAYS C
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UK needs flexibility and reliability to move towards renewables

* The UK is rapidly moving towards renewables
+ Renewable energy systems require multiple forms of flexibility

* Increased gas capacity brings the needed flexibility to the system and supports the
introduction of renewables

* Engine power plants contribute to decarbonisation and improved system efficiency
« QOutcome: reliable energy at an affordable price
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