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FINAL PUSH TO
100% RENEWABLE
ENERGY SOURCES

PUBLIC

TECHNOLOGY FOR
LONG-TERM POWER
SYSTEM BALANCING

WARTSILA

CARBON NEUTRAL

RENEWABLE RENEWABLE ELECTRICITY
SYNTHETIC FUELS FOR AS RAW MATERIAL
TRANSPORTATION
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CARBON NEUTRAL FUELS ARE PRODUCED FROM WARTSILA
ELECTRICITY, WATER AND CARBON DIOXIDE

INPUTS POWER FUELS TRANSPORTATION FUELS

(ELECTRICITY)

B -2 + HYDROGEN  HYDROGEN

METHANE » METHANE

METHANOL

H2 + CO2 DIESEL
$ DIMETHYL ETHER

KEROSENE

m—' CO2 SYNGAS — SYNCRUDE GASOLINE
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WARTSILA
Atlas of 100% Renewable

Energy presents cost-optimal,
100% renewable energy

systems in 145 countries 1 00%

ENERGY

900 GW of demand for
Power-to-X in a global 100%
renewable power system

wartsila.com/atlas
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WARTSILA
FEASIBILITY OF POWER-TO-X FUELS IS DRIVEN BY ELECTRICITY

AND EQUIPMENT PRICE, MARKET DEMAND

Example of Power-to-gas feasibility

 Market for Power-to-X fuels I

« Taxation of fossil fuels 0 » _ _
. Electricity Hydrogen Synthetic methane  Fossil natural gas
* Price of CO2 u Electricity Opex (NG)

* Market creation = Capex m NG, EU average
NG, higher tax country, f.ex. Finland m Infrastructure

Feasibility of Power-to-X fuels is 200
driven by three factors:

* Electricity price 150

 Low cost, high volatility in high
RES systems

€/MWh
[EEN
o
o

* Price of equipment
* Modularisation
» Subsidies to kick start industry 50

Assumptions: Electricity price 30 €/ MWh, 8500 h operation, waste heat not utilised
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WARTSILA AND VANTAAN ENERGIA COLLABORATE ON A

CARBON NEUTRAL SYNTHETIC GAS PRODUCTION IN FINLAND

@ Waste-to-energy plant

EEEEEEEES
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@ Power-to-Gas (electrolysis and methanation)
@ District heating plant

@ Synthetic biogas filling station for transportation
@ City of Vantaa

V Vantaan Energia ~ WARTSILA
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