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Each  m om ent tha t ticks by is  a  rem inde r of the  poten tia l of a  sing le  second . With in  each  second  and  decision  lie s an  
opportun ity to acce le ra te  the  deca rbon isa tion  of ene rgy.

If we  wan t to  ach ieve  our ne t ze ro  ta rge ts, decisions need  to  be  sped  up  and  policie s need  to  change  in  m any pa rts to  
acce le ra te  the  transition  to  renewable  power system s.
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Energy is  m oving  towards a  100% renewable  ene rgy fu tu re

Policie s  a n d  r e g u la t ion s
 EU: Carbon  neu tra l by 2050
 USA: ca rbon  free  e lectricity p roduction  by 2035, ne t ze ro  em issions by 2050
 China : Carbon  neu tra l by 2060
 Coun try clim a te  p ledges to  becom e  m ore  p rogressive
 RePower EU, The  In fla tion  Reduction  Act, Just Ene rgy Transition  pa rtne rsh ips

Te ch n o log y
 Wind and  sola r g rowing  rap id ly as the  dom inan t sou rce  of ene rgy
 In te rm itten t sou rces requ iring  ba lancing  power
 Susta inab le  fue ls for ba lancing  power
 Digita lisa tion  will crea te  opportun itie s for op tim ising  ene rgy costs
 Cyber secu rity g rowing  in  im portance

Grow in g  e n e rg y d e m a n d
 Electricity gene ra tion  wou ld  need  to  g row by 3X, renewables by 8X to  reach  

Ne t Ze ro  ta rge ts by 2050 (Source : IEA World  Ene rgy Ou tlook 2022, Ne t Ze ro  Em issions Scenario)

 Gradua l rep lacem en t of base load  fossil fue lled  ene rgy gene ra tion
 Renewables expected  to  becom e  the  la rgest sou rce  of g loba l e lectricity by ea rly 2025 

(Source : IEA Renewable s 2022 report)

 Power system s becom ing  increasing ly com plex with  d iffe ren t types of gene ra tion  asse ts
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Se e  ou r  s t u d y, 2023: En e rg y Ma rke t  Re d e s ig n : For  a  De ca rb on ise d  
Eu rop e

Europe  will requ ire  a t least 1,100 GW of renewable  capacity by 2030 to  
con tinue  its  deca rbon isa tion  journey and  increase  ene rgy security. However, 
for a  renewable -based  system  of th is sca le  to  run  re liab ly, it  m ust be  
supported  by 19 GW of new flexib le  gas capacity and  50 GW of ene rgy storage  
to  de live r power a t tim es of low genera tion , accord ing  to  Wärtsilä  m ode lling . 
To enab le  100% renewable  ene rgy system s, the  g rid  ba lancing  gas eng ines 
can  be  converted  to  run  on  susta inab le  fue ls such  as hydrogen , when  these  
becom e  read ily ava ilab le .

It a ly in  ou r  2024 s t u d y,s t a y t u n e d

https://www.wartsila.com/energy/towards-100-renewable-energy/Redesigning-Europe-Energy-Market
https://www.wartsila.com/energy/towards-100-renewable-energy/Redesigning-Europe-Energy-Market
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En e rg y Ma rke t  Re d e s ig n : For  a  De ca rb on ise d  Eu rop e

NOTE: Renewable  ene rgy capacity is  
expected  to  g row 8x by 2050. To 
ach ieve  the  Net Zero Emissions Scena rio* 
by 2050, renewables shou ld  p rovide  
88% of the  world ’s ene rgy supp ly.

https://www.wartsila.com/energy/towards-100-renewable-energy/Redesigning-Europe-Energy-Market
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Th e  ke y s t e p s  t o  fron t -loa d  n e t  ze ro
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De ca rb on isa t ion  is  fe a s ib le w it h cu r re n t  t e ch n o log ie s

Wind  and  
sola r

Engine  power 
p lan ts

Susta inab le  
fue ls

Ene rgy 
storage

Te ch n o log ie s  n e e d e d  fo r  a  n e t  ze ro  p ow e r  sys t e m
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We  op t im ise  you r  p ow e r  sys t e m  fo r  a  r e n e w a b le e n e rg y fu t u re
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Energy 
storage

Engine  
power p lan ts Lifecycle  se rvices

Energy system optimisation
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En g in e  p ow e r  p la n t s  fo r  r e lia b le  e n e rg y
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Our eng ine  power p lan ts offe r flexib le , e fficien t and re liab le  
power gene ra tion  in  a  changing  ene rgy landscape . 

Our eng ine  power p lan ts will enab le  the  add ition  of 
renewable s in  the  system  while  ensuring  re liab ility a t a ll 
tim es.

To enab le  100% renewable  ene rgy system s, eng ines can  be  
conve rted  to  run  on  susta inab le  fue ls such  as hydrogen , 
when  these  becom e  read ily ava ilab le .

Fle xib le  op e ra t ion s

Fu e l a d a p t a b ilit y

Fu t u re -p roof so lu t ion s

> 50%
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Com b in e d  h e a t  a n d  p ow e r  p la n t s  fo r  r e lia b le  e n e rg y  (+ t r ig e n )

 The most flexible power plant in the thermal power industry

 Proven technology

 High electrical and thermal efficiency

 Extremely high reliability and availability thanks to multi unit 

installations

 Best choice for cyclic operation, system balancing

 Low maintenance costs due to no EOH from starts

 Wide load range and high part load efficiency 

 Low impact of ambient conditions on plant performance
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Heat Accu
Heat accu.

Heat 
Accu
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1. High electricity price when
power production from
renewables is low: engines are
running

3. Excess heat is 
stored in heat 
accumulators

2. Low electricity price with 
overproduction of electricity from 
renewables: engines are shut down 4. Heat is extracted 

from heat storage
5. Electrical boiler may be utilised
during low electricity price periods

Dinamic Distric Heating (DDH) in high renewable energy system
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Wärtsilä Balancing solutions – Benefits in practice
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1. FAST START 2. GRID CAPACITY 
BALANCING

3. LOAD FOLLOWING 4. LOW-LOAD 
OPERATION

5. FAST STOP

 Grid stability support
 Ancillary Service market

 Competitive life cycle 
generation cost

 Any output, same
generation cost

 Balancing renewables
 Rapid response to fluctuations
 Ancillary Service market

 ”Low load” = No load
 Not running when no revenue 

 Not running when no revenue

 Power to grid in 30s
 2-5 min to full power
 Unlimited starting with no 

degradation
 Efficient start-up

 Highest simple cycle efficiency
 (Availability)
 Firm capacity
 Multi unit - highest efficiency at 

any load point

 Multi unit - highest efficiency at 
any load point

 No increase in maintenance 
cost when cycled

 1-2 min shut-down
 No minimum down time
 Zero fuel cost
 Zero emissions

 1-2 min shut-down
 No minimum up time
 No EOH calculation

BENEFIT

FEATURES
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Top  tie r ene rgy storage  in tegra tor g loba lly 
with 15+ yea rs of p roprie ta ry software  leade rsh ip

Long-proven  track record  of 110+ grid -sca le  storage  
system  insta lla tions g loba lly

En e rg y St o ra g e  & Op t im isa t ion  (ES&O)

Energy storage  system  design  with  sa fe ty a t the  
fore fron t – UL 9540A com plian t GridSolv Quan tum

Optim isa tion  of com plex g rids and  m ulti-site  
portfo lios with  the  GEMS Dig ita l Ene rgy Pla tform
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GEMS Dig ita l Ene rgy Pla tform

Confiden tia l14

The rm al 
Genera tion

Sola r GEMS
Power Plant 
Controller
Fleet Director
Grid Controller
IntelliBidder

Wind

Energy 
Storage

Comprehensive 
real-time data collection stored 
in the cloud—
enabling further customer value 
creation and necessary for 
settling warranty issues with cell 
providers

Flexib ility Solu tions

GEMS
Solutions Suite

Op t im ise s a ll 
gene ra tion  asse ts

Fle xib le  & sca la b le

Dep loyed  in  110+ 
p rojects g loba lly
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LIDDELL Coal plant replacement in Australia by AGL Energy

VALUE750 MW

250 MW

1600 MW

106
83

Coal Flexible
gas

INFLEXIBLE COAL
GENERATION

FLEXIBLE GAS
GENERATION

ENERGY
STORAGE

RENEWABLE
ENERGY

LEVELIZED COST OF ENERGY, 
$/MWH 

TRANSITION

1000 MW
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California, USA
AN OPTIMISED TRANSITION WITH THE RIGHT FLEXIBILITY 

48 MW

40 GW

-10 GW

14 GW

34 GW
14 GW

37 GW

55 GW

16 GW 18 GW

Solar, wind, storage, engines, hydro, Power to X

50 $/MWhe

64 %
Renewable energyRenewable energy Renewable energy

100 %39 %

Solar, wind, storage only

127 $/MWhe

Solar, wind, storage, engines, hydro

33 $/MWheSolar, wind, storage, engines, hydro

27 $/MWhe

16 GW

403 GW

141 GW

P2X X2P

2020 2030 2045

14 MW

10 MW

2 MW

29 GW

14 MW

109 GW

18 GW
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Sustainable fuels for 
decarbonising power 
generation
The demand for green hydrogen and renewable synthetic fuels 
is growing significantly as industries are seeing it as a way to 
decrease their carbon footprint.

Technologies for replacing fossil fuels exist already today. 
Power-to-X is a process which allows the creation of carbon 
neutral, sustainable fuels. Fossil fuels will over time be replaced 
by these sustainable fuels as they lower the impact of the 
climate change.
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Broa d  so lu t ion  o ffe r in g  
t o  su p p or t  d e ca rb on isa t ion

18
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PARTNERSHIPS IN POWER-TO-X
 Close  to  ten  pa rtne rsh ips with  sta rt-

ups, un ive rsitie s and  com pan ies
 Pilot p rojects
 Feasib ility stud ie s

R&D IN X-TO-POWER
 Research ing  fue ls, e .g . b iofue l and  

b iogas, hydrogen , am m onia , 
m e thanol
 Engine  and  com bustion  te sts
 Deve lop ing  technology

Ma n y ye a r s  o f e xp e r ie n ce  
in  d e ve lop in g  fu e l fle xib ilit y



CONCLUSIONS 1

• Wärtsilä solutions are optimised for the decarbonisation’s journey

• It can be done : supplying world’s largest solar-plus-storage project portfolio and, 
world’s first, a Wärtsilä engine runs on 25vol% hydrogen blend in a commercially 
operated power plant

• Power plant flexibility is essential in net zero power systems
• Energy storage is needed to support flexible generation,for the short and the long term

The most efficient and flexible CHP , 
based on proven technology, from the 
company with world-leading fuel 
flexibility pedigree

Optimised for dispatchable 
balancing and grid firming

Highly modular and expandable 
with integration capabilities for 
energy storage

Variations in generation are
handled mainly by batteries

Power-to-X fuel acts as energy 
storage to balance seasonal 
variation 

DAILY WEEKLY SEASONAL 
Flexible thermal generation 
ensures longer duration energy 
balance and system reliability 



CONCLUSIONS 2

• Energy Efficiency first

• Technology mix is the name of the game (technological neutrality)

• It can be done 2 (but rules, norms and supporting mechanisms have to be clear and
stable)

• Supporting mechanism for investments and innovations
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