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Link to full report below A Plastics & fertilizer industries
https://tupa.qgtk.fi/raportti/arkisto/42 2021.pdf

Link to 8 page summary
https://mcusercontent.com/72459de8ffe7657f347608c49/files/be87eetfib0-9c31-886a

6202ba5a9b63/Assessment_to_phase_out fossil_fuels Summary.pdf L ——~ GTK
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CALCULATIOARC 3

A What is the true scope of tasks to fully phase out fossil fuels, and the complete replacement with
non-fossil fuel powered systems?

A Existing ICE transport fleet size
A Cars & Trucks

A Rall *
A Maritime shipping E *
A Aviation

A What is the number and size of required batteries/hydrogen cells/solar panels/wind turbines
A In what proportional mix?
A In 2018, 84.5% of global primary energy consumption was fossil fuel based

A Required power grid expansion to charge the needed number of batteries, and make hydrogen
A Number of new power stations
A Required power storage to manage intermittent supply

Current plans are not large enough in scope, the task be

us is much larger than the current paradigm allows for
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BASELINEALCULATION
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The global fleet of vehicles is estimated to be 1.416 billion, which travelled an estimated 15.87
trillion km in the year 2018
A 0.7% is EV in 2020

For the same energy output:
AXlEY 9f SOGNRO =+ Shattey bt@agemnssdi2SivestNUpldahkN® 200bar) mass of a hydroge@ell system
AXYSEYgKATS el BysterN®I Fe§ufa5 timesmoreelectricity compared to a Electric Vehicle system

All shortrange transport could be done by Electric Vehicle systems

A All passenger cars, commercial vans, delivery trucks and buses (1.39 billion vehicles), would travel 14.25 trilliondaysin 365
A This would require 65.19 TWh of batteries (282.6 million tonnes o biatteries)
A An annual additional 6 158.4 TWh of electricity will be required from the global power grid to charge those batteries

All longrange distance transport could be powered with a hydrogen fuel cells
A All Class 8 HCV trucks, the rail transport network (including freight), and the maritime ship fleet
A In total, 200.1 million tonnes of hydrogen would be needed annually
A This would require, 11 553.6 TWh of additional electricity
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GLOBAL SYSTEM |

ﬂ39billion ElectricVehicles Charging Batteri?s\
695.2 million Passeng€rarss.4 trillion km 1 545.9 TWh
29 million Buses & Deliveiyrucks803 billion km 1 597.5 TWh
2 988.6 TWh

26.5 billion kWh

/

601 million Vans LightTrucks/.9 trillion km

62 millionMotorcycles160 billion km

<

@ Industry N
Electrical Power Generation 17 086.1 TWh
Building Heating 2 816.0 TWh

Steel Manufacture 56.5 TWh
& 4

——p 6 158.4 TWh

—p 19 958.6 TWh
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GLOBAL SYSTEM II

Hydrogen Economy

&

H,-Cell Vehicles

Rail Transpor® 407 billiontkm freight 18.5
1 720 billion passeng&ilometers million tonnes

Maritime Shippingcargo

@46 billion tonnekm

Hydrogen Manufacture ofm

28.9 million Clas_s_8 HCV Trucks 129.9 2 503.7 TWh
Travelled 1.62 trillion km

million tonnes

51.7
million tonnes

Sauuo0)] uoljjiw 7002

1 066.5 TWh

2 983.4TWh/

Biomass Economy

e

&

Biomass Sustainably Sourced from the Planetary Environmﬁt

Aviation

Plastics Manufacture

Biofuel??? liters

Biomasd-eedstock??? tonnes

/

—p 11 553.6TWh

Sustainablilityaudit
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GLOBAL SYSTEM IIl %4

Hydro Power -

16 576.9TWh
12 504stations

Nuclear Power

S
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o N 10 679.7TWh @

\l Additional Annual 834stations o)

EV 6 158.4 TWh Electrical Power wind Power | | S
Requires 37 670.6 TWh o ol tih : ]

|ndUStry 19 958.6 TWf>> > Solar Powet gl:
_ 2 311.1TWh C_Iz

o _ 69 573stations ) O

H2 11 553.6 TWh 221 594 NEW No#RossilFuel Other Renewable E
Power Stations e yewh

J J 609 stations —
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/ Biowaste to Energy
2 580.8TWh

Power plant fleet in 2018 was 74 bagetations
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Total electrical powe
production in 2018
was 26 614 TWh
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Additional Electrical Power Generation Capacity
Required to Completely Phase Out Fossil Fuels
Scenario FHybrid Solution (GLOBAL)
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Power Generation
9 528.7 TWh
0
Global Non-Fossil Fuel Electricty Extra power draw required from the
Generation Capacity in 2018 global electricity grid to completely
phase out fossil fuels, with a hybrid of
non-fossil fuel systems
[0 Nuclear energy m Hydroelectric = Wind
[ Solar W Biomass to waste m Other Renewables

=~ GTK



20.9.2021

(TWh)

Additional Electrical Power Generation Capacity
Required to Completely Phase Out Fossil Fuels

Scenario FHybrid Solution (GLOBAL)
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Existing No#ossil Fuel

Extra electrical power annual capacity
required to be installed

Power Generation
9 528.7 TWh \_

37 670.6 TWh

Biowaste to Energy
2 580.8 TWh generatec
74 628 new stations

Other Renewables
Geothermal, Tidal
367.7 TWh generated
609 new stations

Solar Power

2 311.1 TWihyenerated
69 573 new stations

Wind Power

5 154.4 TWhgenerated
63 445 new stations

O Nuclear energy

O Solar

Global Non-Fossil Fuel  Extra power draw required
Electricty Generation Capacitiyom the global electricity grid
in 2018 to completely phase out fossil
fuels, with a hybrid of non-
fossil fuel systems

Hydro Power

16 576.9 TWigenerated

12 504 new plants

m Hydroelectric

834 new stations

B Biomass to waste m Other Renewables

221 594 NEW NoRossil
Fuel Power Stations

To put this in context, the total
power plant fleet in 2018
(all types including fossil fuel
plants) was only 46 423 stations
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