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Wartsila Energy 2025

Towards a 100% renewable energy future
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Decarbonising the energy sector
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The decarbonisation of
energy Is accelerating

The world is on a narrowing path to achieving
net-zero emissions by 2050. The power sector is
pivotal in global decarbonisation efforts,
demanding rapid, large -scale transformation.
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Market trends in the energy sector
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The energy transition today is shaped by the growing need for electricity, decarbonisation targets and need for flexibility

in more complex power systems

| Macro drivers | Need for technologies and solutions
Growing need of electricity. N !
% Electrification of transport, buildings @ Gro"".'?‘g InveSEUNNCIERTIEr 0y
) ) —— transition
and industrial sectors —
. S~ Renewables becoming main source
- Increased need for energy security - -
- . S of power and gradual replacement
and supply chain diversification et
of coal
T New regulations and policies to ﬁ Power systems becoming more
— accelerate the energy transition complex

|{\ A\, Digitalisation to optimise
Q_ energy use and costs

Increased need for short -term and
longer -term balancing solutions

Energy storage technologies grow
and develop rapidly

Growing sustainable fuel supply
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The energy sector plays a significant role in global
decarbonisation

In order to slow down global warming and keep us
ontrackof | PPCBs (I ntergovernment al Panel on
Climate Change) 1.5 °C limit, the world needs to

reach net zero by 2050 ¥ only 25 years from today.

The electricity and heat sector's

Today, the electricity and heat sector stands for 38% e
emissions need to decrease by

of gl obal Cddecabonisatien wil meed

to accelerate rapidly. I 2 O/

already by 2030 compared to
2023, if we want to achieve
net zero by 2050.

© WARTSILA Source: Emissions Database for Global Atmospheric Research 2024 and IEA World Energy Outlook 2024
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As the amount of renewables increases, WARTSILA
flexible balancing solutions are needed

to ensure stability and reliability.

Renewable energy capacity is expected to grow 8x by 2050. To achieve net
zero by 2050, renewables should provide

As the share of renewables increases in power generation, the volatility of the
system will surge. Balancing solutions are needed.

30% 59% 89% +
I i |

© ©

2023 2030 2050

| Percentage of renewable generation

* |EA World Energy Outlook 2024 (Net Zero Emissions by 2050 Scenario)



Balancing power is needed to support renewables

Our recent global power system modelling analysis shows the When comparing the two pathways,
various benefits of adding balancing power plants to create the by 2050 we could see:

optimal power systems of the future, in comparison to a pathway

where only renewables and energy storage are added.

9 6 5 21%

trillion reduced costs reduced emissions
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& Energy storage

Renewables

88% 50%

less wasted energy less renewable capacity and
land needed

\— Balancing power plants
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We already know the solutions needed to transition
to optimal and reliable net -zero power systems

& Wind and solar

=l Energy storage

oo] Flexible engine power plants

Sustainable fuels
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Wartsila Energy
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Wartsila Energy in numbers

Globally
recognised leader

in engine power plant &
energy storage installations, with 190
years of experience as a company

N9GW

Power plant
capacity delivered

S
1
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180

Countries
delivered to

130+

Energy storac
installations
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Our track record in 180 countries around the world WARTSILA

| Americas | Europe | Africa | Middle East & Asia
Power plants delivered: Power plants delivered : Power plants delivered : Power plants delivered :
19.7 GW 10.9 GW 7.6 GW 40.8 GW
Operational plants u nder Operational plants u nder Operational plants u nder Operational plants u nder
service agreement: service agreement: service agreement: service agreement:
32 % 18 % 42 % 38 %
Energy storage*: Energy storage*: Energy storage: Energy storage*:
13 GWh+ 2.2 GWh+ 18 MWh 6.7 GWh+

*contracted, under construction, operational

© WARTSILA



Choosing the right flexible technologies for power systems

Ensuring a continuous supply of electricity is a constant balancing act, where every_: 7
becomes key to ensuring a stable and reliable supply of electricity, it is important to'usef

TAVIT R

AVLeAVLY,

<

torage ° + fle&ible engine > ]
> power plants -

<

Renewables i need to be balanced by Ener




How does a high -renewable, WARTSILA
optimised and flexible power

system work?

1. Renewables provide the bulk of energy.
Battery energy storage is recharged when
renewable energy is available.

2. But when the sun sets and wind stops blowing,
other solutions must plug the gap. Energy
storage provides sub -second and minute -level
shifting and balancing.

3. Engines are also needed for balancing on a
minute, daily and seasonal basis. They provide
additional power when neither renewables nor
storage are available and when demand is
highest.

Continuous balancing is needed from both

energy storage and balancing power plants. They
work together to cover sub -second, minute, daily
and seasonal variations to ensure a steady supply

‘9’@@ of electricity when renewable output fluctuates.
L
> ,
'%?9 4. Intelligent energy management software can
°'»>% 4 N . optimise the whole system and its assets.
(:"‘O \\\ ,/,
4% \\’/
“&

18 © WARTSILA



Responding to different flexibility needs with the
optimal technology

An energy system based on renewables requires multiple forms of flexibility
to manage variability. Flexible technologies, such as flexible engine power
plants and energy storage technology, can balance the intermittency of wind
and solar power to ensure that power supply always matches demand.

Energy storage technology is designed to respond

\)\/ to grid stability disruptions in milliseconds.

Engines are needed for balancing on a minute, daily,
and seasonal basis. They can provide additional

' power when neither renewables nor storage are
available and when demand is highest.

19 © WARTSILA
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Balancing solutions will provide the necessary balancing power to keep WARTSILA
the grid stable

lllustration of high -renewable power system during one day, MW When the share of renewable energy exceeds 20% in power

systems, intermittency becomes a challenge, and this is where
grid balancing becomes crucial.

Flexible balancing power capacity, like engines and battery
energy storage, can quickly react to the changes in the volatile
energy system 7 providing the needed flexibility and stability to
ensure the maximum utilisation of renewables.

Battery energy storage can
provide millisecond and second
level balancing such as
frequency control ancillary
services, and smoothing/shifting
of renewable energy

P S S P P P P P PN P P PN O P P DN PP PO S S®®
PP PP PP PP LT TS, E LIPS SS S, P,
SIS FEEFF OO RO AT O DTN A

mmmm nflexible generation Solar
Battery energy storage Wind

N Hydro Balancing power plant
Battery energy storage for peaking power = ====-. Demand

20 © WARTSILA
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A ~ s based on renewables,
energy storage, and balancing

Accessing engine power plants running
Decrease running SSTETET]CR{VEIS on sustainable fuels.
hours of inflexible and converting all
power plants. 3 remaining power
_ plants to run on

Phasing out™ = them.

inflexible power

plants running on

2 coal. e LS e, S

n

Adding flexible engine
power plants & storage to

balance the intermittency
1 of renewables.

Adding more
renewables into
the power mix.
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Decisive actions from the entire power sector are crucial to achieve a
low -cost and low -emission energy transition

Instead of only focusing on the acceleration of renewable build up, a holistic system -level thinking must be in place when
investing in and planning power systems. Strategic planning for future power systems and capacity additions should be
guided by data to achieve a rapid transition and a cost  -optimal technology mix for affordable electricity.

Our calls to action for the power sector:

‘s &

Enable an accelerated Redesign electricity Choose the right future
expansion of renewables markets to incentivise proof technologies and
and balancing technologies flexibility prepare for sustainable fuels

© WARTSILA
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Our solutions and services for
flexible power
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Engine power plants
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Engine power plants for reliable energy

Our engine power plants offer flexible, efficient and reliable
power generation in a changing energy landscape.

Engine power plants are the optimal power generation
technology to ensure the stability and reliability of power
grids that are using increasing amounts of renewable energy.

_,\/\ Ramp up in just 2 minutes,
no minimum uptime or downtime

High performance can be maintained across a wide
Zb range of outputs, even in extreme weather conditions
when balancing renewables

Future -proof and can run on sustainable fuels, once
they become available 7 enabling 100% renewable
energy systems.

C
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Why engine power plants drive the energy transition

H
il

78\
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Flexible operations

With unbeatable flexibility, engine power plants can
go from start -up to full load in as little as two minutes
without minimum uptime or downtime. Unlimited
starts and stops have no impact on maintenance.

High performance

We offer the highest available simple cycle energy
efficiency of current technologies, 50% or more. With
our technology, you can operate your plant on any
operating profile without compromising efficiency.

Future -proof solutions

Engine power plants will operate on sustainable fuels
to enable the final step towards a 100% renewable
energy future. We constantly evolve our solutions
offering to include upgrades, conversions and
modernisation options.

© WARTSILA
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Our engine portfolio for various applications and industries WARTSILA

Fe N R

- b9 )
A ? Joe e

w5

| Wartsila 34 platform

| Wartsila 46TS platform | Wartsila 50 platform
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Sustainable fuels will unlock a net -ZEero future;'
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Our engines are already capable of using
synthetic carbon -neutral methane and up
to 25% vol. hydrogen blend with natural
gas. In addition, we have recently launched -«
the world's first large -scale 100% hydrog

100%

engine power plant. b
Whichever sustainable fuels become tw Renewable energy future
leading choices in the future, our engi for power generation

run efficiently and reliably regardlesg with sustainable fuels
/

© WARTSILA



Set for 30 sustainability targets

A We will become carbon neutral in our own operations by 2030.
A We will provide a product portfolio that will be ready for zero

carbon fuels by 2030.

C
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dAH

2030: Zero carbon
fuel product

» NID0Y
H

2023: H2 blending 2026: 100% H2-ready ol d
offered for power plants ready portiolio ready
gas engines for delivery
2020 2030
2021: 100% H2 — 2023-25: Power plant concept
testing started exploration for methanol/ethanol
& ammonia 2030: 25% reduction of

— 2023-25: Marine customer
deliveries of methanol,
ammonia engines

29 © WARTSILA
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Energy storage & optimisation
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Energy storage plays a key role in our vision
towards a 100% renewable energy future

Combining 15+ years of industry expertise with a global
footprint, we seamlessly integrate energy storage with
our controls and optimisation software to provide
visibility into critical energy systems and optimise
multiple generation assets.

We deliver unsurpassed reliability, flexibility, & safety
to energy asset operators around the world.

m &§ X
Energy storage Controls & Lifecycle
hardware optimisation services

software

© WARTSILA
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Built for excellence: Proven performance, unmatched safety

A legacy of innovation, delivering industry  -leading solutions with a relentless
commitment to safety and success

Unrivalled industry leadership

Decades of expertise in safe, efficient energy

solutions that set the global standard Advancing industry knowledge
: : Equipping customers, first responders, and communities
Unmatched project execution with critical safety education & best practices

Best-in-class track record of safe, on -time delivery,
even amidst global supply chain challenges Proactive approach to noise mitigation

1 : Advanced, customisable attenuation solutions and operational
Resilient, future -proof supply chain controls that can be tailored to specific project needs

Diversified partnerships and streamlined strategies
for seamless, reliable delivery ¥ worldwide

© WARTSILA



Our energy storage system portfolio: Quantum WARTSILA

Providing unmatched flexibility and safety no matter your site or project requirements

Quantum Quantum High Energy (HE)
Modular energy storage system for High Energy system with advanced
smallest system footprint & safety features & enhanced energy
deployment ease " density

e // \‘

Quantum?2 Quantum3

Comprehensive energy storage system with global larger Advanced AC block in optimal safety &
utility -scale application, market -leading safety, & efficient logistics design with increased availability
installation/delivery & long -term performance

34 © WARTSILA
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Unlock the full potential of your energy assets with our
industry -leading controls and  optimisation software, GEMS

Real-time data and intelligent automation to optimise efficiency,
enhance asset control, & maximise revenue streams

«

NARTSILA

Proven at scale
Trusted in 130+ projects globally

Real-time optimisation
Adapt instantly to market shifts and energy prices to
maximise returns

Total asset visibility
Monitor & control assets on -site and in the cloud

Unmatched security & reliability
Industry -leading cybersecurity & predictive diagnostics

Seamless integration & control
Manage & optimise individual assets or entire fleets to
increase profitability

© WARTSILA
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Lifecycle solutions to ensure the long -term performance WARTSILA
of your energy storage system

Maintaining and optimising energy storage system performance is critical for your business success.
The right combination of hardware, software, and services will ensure seamless system integration
and optimisation for all stakeholders.

Our Service+ solution is a suite of comprehensive energy storage lifecycle services ensuring

returns on clean energy investments with a holistic, system  -level approach 7 providing secured
connectivity and guaranteed performance.

Software maintenance with remote support Limited warranty & performance guarantees

Planned maintenance with predictable costs Comprehensive warranty & performance guarantees

We are with you, all  th e way.

© WARTSILA




,; C

Your trusted partner in energy storage, combining WARTSILA
proven reliability with future -ready innovation
g

| Unparalelled safety

/\@:’ Asset optimisation

360° Integrated solutions

Reliability & maturity

Bankability

37 © WARTSILA
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Lifecycle services
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Services to ensure customer success
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A reliable partner with best -in-class expertise is essential
in securing your investments and optimising your power
plant performance.

X

Lifecycle solutions

Maintain and optimise safe, reliable and sustainable operations:
Customised solutions f rom transactional services to long -term,
outcome -based strategic partnerships

Lifecycle upgrades

Maximise performance and future -proof existing assets:

Fuel conversions and a broad range of engine and power plant
upgrades and re -powering solutions to achieve highest possible
reliability and fuel efficiency while lowering emissions

Remote operational support & data management

Reduce operational costs and prevent problems from occurring
through data management and analysis:

Our Expertise Centres with highly -skilled specialists at your service
24/7, utilising state -of-the -art solutions to enhance your performance



Ensuring performance and competitiveness through our service offering
|l ncreasing WartsilaBs I nvolvement guarantees optimised pert

Optimisation & outcomes
A Performance -based partnerships
A Decarbonisation services

Guaranteed performance
A Guaranteed asset performance
A Operation & maintenance

Maintenance & operational

support
A Parts predict
A Optimised maintenance

Regular Lifecycle upgrades maintain reliability
and lifecycle performance of the plant.

© WARTSILA



We want to excel in creating customer value, ' M. WARTSILA

Lifecycle Services encompass performance and
maintenance management as well as operational
expertise, leading to safe, reliable, and
environmentally sustainable operations.

30 0/ Of operating installed base under
O service agreements /s

1 OOO+ Upgrade projects delivered /
y to Energy customers "

of customers agreethat War t si | aBs
92% products, solutions , and services overall ’

provide good value for their business*

Net Promoter Score: an index ranging from  -100
7 3 to 100 that measures whether customers would
recommend a companyBs service

J

* 2024 Customer satisfaction survey results
(Agreement customers)

© WARTSILA
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Decarbonisation services: your partner in reducing
CO, emissions

We | everage Wartsil @aBs extensive power
together with the full range of our market -leading solutions, including
flexible grid balancing engines, energy management system, energy
storage solutions, and lifecycle services.

v Reduce COAd emissions while ensur.i
CO: reliability and cost efficiency of the microgrid

m Ensure competitiveness in the evolving energy market

@" Achieve your business and sustainability goals with an
outcome -based partnership

42 © WARTSILA
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Power system modelling
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Power system modelling expertise

At Wartsila, we help our customers to accelerate
their decarbonisation journeys through market -
leading technologies and power system expertise.

Using PLEXOS® software, we have completed more
than 200 country and power system analyses
globally, identifying the optimal power system

designs to support the integration of renewables

and reduce system operational costs and emissions.

© WARTSILA
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Modelling the energy transition around the world WARTSILA

We have modelled over 200 power systems across different countries and regions.
Learn more in our white papers and reports.

Read: Crossroads to net zero
7 global modelling report Read:E_i n li@a n cciBsgstem 0 w
outlook for 2027 & 2030

Read:Eur opleBs energy future

Read: Rethinking energy in
Southeast Asia

Read: Navigating the energy Read:Pat hways for AfricaBs
transition in Chile energy future

© WARTSILA


https://www.wartsila.com/energy/towards-100-renewable-energy/pathways-for-africas-energy-future
https://www.wartsila.com/energy/towards-100-renewable-energy/pathways-for-africas-energy-future
https://www.wartsila.com/rethinking-energy/southeast-asia
https://www.wartsila.com/rethinking-energy/southeast-asia
https://www.wartsila.com/energy/towards-100-renewable-energy/europes-energy-future
https://www.wartsila.com/docs/default-source/power-plants-documents/downloads/white-papers/americas/navigating-the-energy-transition-in-chile.pdf?sfvrsn=2a414d42_6¨
https://www.wartsila.com/docs/default-source/power-plants-documents/downloads/white-papers/americas/navigating-the-energy-transition-in-chile.pdf?sfvrsn=2a414d42_6¨
https://www.wartsila.com/docs/default-source/local-files/finland/finland-s-power-system-outlook-for-2027-2030.pdf?sfvrsn=d5b91f43_6
https://www.wartsila.com/docs/default-source/local-files/finland/finland-s-power-system-outlook-for-2027-2030.pdf?sfvrsn=d5b91f43_6
https://wartsi.ly/3CUJHRa
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Our references
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Engine power plant references
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Kazakhstan Caspian Offshore Industries (KCOI)

We will supply the engineered equipment for a new 120 MW power plant
under construction in Kazakhstan. This will be the first hybrid project of its
type to be implemented in Kazakhstan. The engine power plant is essential
to enable a stable and reliable supply of electricity, and the Wartsila
engines will efficiently regulate the frequency and voltage to ensure this
reliability is achieved.

The order scope includes six Wartsila 46TS -SG gasfuelled large bore
engines, as well as mechanical and electrical auxiliary equipment.

addition to the engine power plant, will comprise a 77 MW wind power
plant and a 50 MW solar power plant.

@ This is a major hybrid power project in the Mangystau region, which in

48 © WARTSILA
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Tornion Voima 7 Finland

With a total capacity of about 43
megawatts, the engine power plant will

be Finland's first to provide balancing
capacity to the power system upon
completion. With it, Tornion Voima will be
able to guarantee electricity production
during various disturbances and varying
weather conditions.

~
b‘m“" ‘>._
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Kentucky Municipal Energy Agency (KYMEA) ¥ USA WARTSILA

A The 75 MW plant will operate with four Wartsila 50SG engines running on
natural gas. The fast starting and stopping feature of the engines will
provide the flexibility and rapid response to fluctuations in the availability of
wind and solar power.
oAThe flexibility and reliability of the W2artsila?

the ongoing transition towards a decarbonised power sector....the KYMEA project is a

perfect example of this, and we are delighted to provide the technology that can deliver a
sustainable energy solution to the utility.o

- Risto Paldanius, Vice President, Americas at Watrtsila Energy

Our engines' grid balancing capabilities will allow seamless
integration with increasing share of renewables

The plant serves the current and future electric power and energy
requirements of eleven Kentucky municipalities.

Protection from price volatility in electricity markets
W

w Newfound adaptability will make KYMEA Energy Center | a cornerstone in
the transition to a more sustainable energy mix

50 © WARTSILA
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Watrtsila and AVK collaborate
to deliver on -site power
generation for data centres

.
-
’
=
o
=
-
.
’
’
-
.

Data centres are essential in ensuring
businesses and organisations can store,
process, and manage their data and
operations securely and efficiently. To be
efficient, data centres require a reliable and
uninterrupted electricity supply.

Combi ni ng -ykay taBksecBdin

power system design for data centres and
Wartsil aBs | eading exper
manufacturing high -efficiency medium -

speed engines, we can ensure a reliable

power supply for these critical operations

51 © WARTSILA



AGL Energy Limited 7 Australia WARTSILA

Improving energy reliability in South Australian power
system with engine generating sets and energy storage

A The Wartsila engine generating sets provide the fast -start
capability needed to rapidly respond to the fluctuations
inherent to solar and wind power

>\

The flexible capacity provided by the advanced energy storage

system, including the GEMS Digital Energy Platform and

Quantum energy storage system , provides an efficient means

for balancing the energy supply from renewables, thereby

mai ntai ning t heandgeliabiitBs st abi |l ity

@ AGL is replacing old technology with renewables and adding flexible
\ gas capacity and energy storage to ensure energy reliability \a

Wartsila delivered 211 MW flexible engine power plant that uses 28% \/
88 less fuel and reduced GHG emissions by 25 -50% compared to the
predecessor turbine plant.

Wa r t s 250 MVB/250 MWh energy storage system will support the
stability and reliability of the grid

@ The engine power plant and energy storage system will help Australia to
decarbonise and transition towards a 100% renewable energy future

52 © WARTSILA
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Centrica UK

We were able to tackle the issues created
by intermittent renewables, providing

flexible balancing power with engines
and stability to the system.

2 x 50 MW flexible balancing
power plant

The biggest medium -speed gas-
fuelled engine power plants in the UK,
offering electricity for about 100,000
households in less than two minutes
after they have been switched on.
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swb Erzeugung CHP plant T Germany

A revenue -adding transition ¥ Bremen switches from coal to gas

A The new CHP gas engine power plant offers heat and
flexible baseload in the winter and shaves peaks in
energy demand in the summer, all the while making
great economic sense for its owners.

A The new power plant decreases s w b 32 emissions by
up to 75%, helping the state and city of Bremen in
achieving its environmental goals.
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(4 9 xWartsila 31SG with total output of 105 MW
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Output for district heating 93 MW o | S : o L st e (i
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The modern, clean, reliable and extremely efficient power plant solution
provides the flexibility needed in the grid today

=3
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A2A Gencogas 71 ltaly

wWartsilada will support
toward more sustainable energy

systems with a natural gas fuelled 110

MW flexible power plant.

Our fast -starting engine technology
will be used to balance the power
system and ensure its stability as the
share of renewables is increased.
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