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01 CONVENTIONAL
NUCLEAR

WHERE ARE WE
NOW?
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How to Make Nuclear Cost Competitive

14,000
12,000
10,000 —
8,000
<
“ 6,000
<« Daya Bay (1994)
4,000 —
Taishan ($2,877)
. < (2018)
2,000 P
Ling Ao Il (2010)
0

uUsS France Finland UK UAE Japan Korea China
(Vogtle 3&4) (Flamanville 3) (Olkiluoto 3) (Sizewell B) (Barakah 1-4) (3 units) (10 units) (12 units)

Sample of global nuclear project capital costs (with interest)
Source: LucidCatalyst (2020)
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FOAK Compared to Programmatic Costs
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CapEx $/KWe

FOAK

Project POthWC]y tO LOW COSt

CTTTTT TR« Restart Nuclear Industry

» Supply Chain Qualification
* Licensing

 Capacity Building

Non- « Investment in Design
FOAK . constructability Review
Project

* Reduced Design Costs

» Reduced Prices (more volume)
» Schedule Optimisation

« Skilled Workforce

» Optimised Sequencing

Program . . Competitive Supply Chain
Build
 Designed for Manufacture
& Assembly
» Optimised/Reduced Direct
Costs

* High Productivity
Manufacturing/Delivery
« Short Construction Schedule

Product

Pathway to Low Cost
Source: Beautiful Nuclear, LucidCatalyst (2021)
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Extending Operating Life of the Existing Fleet
IS the Lowest Cost Emissions Reduction

“Extending long-term operation of the
current fleet is the most cost-effective
way to add clean energy production.”

International Energy Agency (2020)
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Policy recommendations regarding Long Term Operation
could not be clearer: authorise the longest possible lifetime
extensions of existing plants, set up risk management and
financing frameworks that help mobilise capital for new and
existing plants at an acceptable cost, and value the

energy can bring to the power system.

The EU should move from premature closures of plants to
supporting policy and financing frameworks for
refurbishments of existing plants to be funded with the
lowest cost of capital possible.

Long term operation allows EU member states to lock in
iImmediate low carbon gains with relatively little additional
cost, new infrastructure or socio economic disruption.



FASTEST PATH TO ZERO CARBON ELECTRICITY

Best increase in clean electricity generation
per capita over 15 years, MWh

Sweden (Nuclear 1971-1986) 8.5

UAE (Planned nuclear 2007-2022)  [II{IHHHIHINAARARARARASARCAARTRARTSAAARAAAAAAR 7

France (Nuclear 1978-1993) 6.1

Belgium (Nuclear 1973-1988)

44

Finland (Nuclear 1972-1987)

4.1
Finland (Olkiluoto 3 2005-2021, 16 yrs) | 2-2

Denmark (Wind and solar 2002-2017)
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Germany (Wind and solar 2004-2019)

1.9

Spain (Wind and solar 1998-2013) 1.6
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Italy (Wind and solar 2004-2019)
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02 SYNERGETIC

ACTION:
RAPID DEPLOYMENT AT SCALE
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Our large, highly standardized
projects — in partnership with Team
Korea - will deliver zero carbon and
carbon neutral liquid fuels that are
cost-competitive, clean and
globally available.
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CUSTOMERS WANT AFFORDABLE
DECARBONIZATION

* Customers want to achieve their
decarbonization goals faster

* Customers want fuels that are compatible with
their existing applications

e Clean fuels cannot cost 3-5x more than
conventional fuels cost today

 Market share for cost competitive clean fuels
will be limited by supply, not demand
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DEPLOYMENT
ARCHITECTURE
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01 REPOWERING COAL
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THE VISION

Repowering existing coal plant infrastructure is
the largest single carbon abatement opportunity

on the pl.anet and could greatly accelerate the | y Socu.al, economl.c ar.md .
Cleaﬂ energy transition. , S environmental justice benefits
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* Repurpose 2TWe coal fleet
* De-risk clean energy transition




Standardization to Address Wide Variety of Requirements
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Different Different Different
Energy and heat Advanced heat-source Site layouts and
requirements (AHS) technologies local requirements
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Built Systems Must Enable Scale and Speed

Efficiently regulated Standardised AHS
systems & buildings systems

Standardised building

o——

design & components

Coal plant r—

repurposed

B *——— Seismic isolation
I

Heat-transfer & storage

syste m
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Thermal energy storage de-links the nuclear heat island safety case from the existing coal plant power
island. This enables flexible generation and continued use of the existing plant.




TerraPraxis has assembled a world-class team to deliver Repowering Coal

8" Microsoft f BrydenWood

SIMPSON GUMPERTZ & HEGER b

I I I 18 IEf;%if;e?g:? (EfnSTIruCT:JreS
TERRA I I University
PRAXIS at Buffalo

A SOUthern Company m Tennessee Valley Authority

Learn more at


http://www.terrapraxis.org/

.

|

~ energy security by continuing to operate for
decades, supplying emissions-free, reliable,




02 REFINERY-SCALE
HYDROGEN GIGAFACTORY
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03 SHIPYARD-MANUFACTURED
CLEAN SYNTHETIC FUELS

)



s Ran 18 o0
> BN -,\m)\’“\ i




-

il

y
I




FLEET FACILITIES
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TRANSFORMING OIL
PRODUCERS INTO CLEAN
FUELS SUPPLIERS
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TRANSFORMING MAJOR OIL PRODUCERS INTO GLOBAL SUPPLIERS
OF CLEAN LIQUID FUELS

000000

= 100 million Barrels of Oil per day =
~10,000 FPSOs

= Currently ~ 60,000 large ships
operating

= Shipyards: 281 operating in 2019 — ottt

4,000,000 334
DRI 3.700,000 308
3,000,000 250
| Equinor  EEPXVEN 167
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SYNERGETIC WILL DELIVER CLEAN FUELS, COST-COMPETITIVELY,
AT THE SCALE OF OIL AND GAS

Qiothenburg

Q}ingdao

Pyongyang{:r

Q-lamburg

Q ‘
Amsterdam Offshore wind Shanghai
136,120 km?

Offshore wind
366,190 km?

Offshore wind
257,740 km?

Solar PV
26,090 km?

Solar PV
44,460 km?

Solar PV
63,170 km?

Advanced Heat Sources
95 km?

Advanced Heat Sources

Advanced Heat Sources
134 km?

55 km?
Brussels‘%russel

Each colored outline represents the total area that would be required for the siting of each type of resource if it were to be the only one used to generate enough Each colored outline represents the total area that would be required for the siting of each type of resource if it were to be the only one used to generate enough Each colored outline represents the total area that would be required for the siting of each type of resource if it were to be the only one used to generate enough
hydrogen to replace current oil consumption in the UK. hydrogen to replace current oil consumption in South Korea. hydrogen to replace current oil consumption in Japan.
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IF WE CAN:
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Repower 2 TWe of coal Deliver refinery-scale hydrogen Substitute 100M barrels of oil per day

WHAT DO WE HAVE?
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NEW (NU) PRIMARY ENERGY
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