
FROM DREAM TO REALITY

Anna Soldatova

IAEA
6-10 June 2022
Technical Meeting on Synergies Between Nuclear Fusion Technology 
Developments and Advanced Nuclear Fission Technologies



• Current industry challenges

• Target state

• Fusion prospects



Evidence of pivotal moment for Power industry

Source: radingeconomics.com, IEA

EU carbon permits price, EUR/t Median LCOE by region, USD/MWh

https://tradingeconomics.com/commodity/carbon
https://www.iea.org/reports/world-energy-outlook-2019/electricity


Market signals: half of Fortune 500 companies made CO2 
reduction commitments, investors go there too

Source: IEA

Renewables (RES) funding is catching up with upstream funds, majors have to diversify 
their asset bases
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https://iea.blob.core.windows.net/assets/5e6b3821-bb8f-4df4-a88b-e891cd8251e3/WorldEnergyInvestment2021.pdf
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Race to Net-zero is on

Source: Visual Capitalist

The majority
of the countries 

committed to 
achieving carbon-
neutrality in 2050

https://www.visualcapitalist.com/race-to-net-zero-carbon-neutral-goals-by-country/
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Growth of CO2 is a game-changing for climate…

Source: Ed Hawkins

https://github.com/ed-hawkins/climate-visuals
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…and could increase the number of natural 
disasters

Source: France 24

https://www.france24.com/en/europe/20210716-hundreds-missing-in-germany-after-massive-floods-leave-scores-dead
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To charge our smartphones, cook, storage food, pump 
water we still need abundant baseload power



• Current industry challenges

• Target state

• Fusion prospects



Possible fusion energy market size in 2040 – floor estimation

Source: IEA
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Possible fusion energy market size in 2040 – ceiling 
estimation

Source: IEA 
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EU emission permit price = $89/t
CCUS price = $20-200/t
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Fusion still mainly funded by public
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Global energy market vs estimated upcoming public funding 
on Fusion energy R&D, $ mln*

*Except spending on ITER project 
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“the climate crisis is a code red 
for humanity and that urgent 

action is needed before it is too 
late”

António 
Guterres



Strategic targets of leadership nations

Strategic 
goals

demonstrate the 
commercial viability of 
fusion by building a 
prototype fusion power 
plant in the UK
Build a world-leading 
fusion industry which can 
export fusion technology 
around the world

accelerate viable 
commercial fusion 
energy

operate fusion machines 
economically and 
permanently

achieve technological 
solution for DEMO
Promote balanced 
research on helical and 
laser fusion

Strategic 
document the UK fusion strategy expected – expected in the 

second half of 2022

Time horizon up to 2040 and further up to 2032 and further not specified up to 2035 and further

Regulation 
principles 
declared

alternative to fission

inventory regulated by 
NRC
alternative regulation 
for facilities

not specified not specified

UK USA China Japan
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Public projects: too slow and too expensive
Inefficiency and extremely high costs of Russian state corporation responsible for space flights give 
an opportunity for the private sector in aerospace manufacturing



SpaceX moment of fusion industry
Climate urgency and tech breakthroughs bring private fusion companies on the stage

Number of private fusion companies, #

Source: FIA

Funding for fusion companies, $ M

Technical approach taken by fusion companies

$ 0.5 bn

Helion Energy
General Fusion

$ 0.1 bn

$ 1.8 bn

CFS

≈.$ 4.2 bn

https://www.fusionindustryassociation.org/about-fusion-industry


Global Fusion landscape



Unicorn start-up companies
Only these three have raised more than $3 B of private funding, all of them are building their 
generation facilities and actively test technical viability 

Comnomwealth
Fusion Systems Helion Energy General Fusion

Year founded: 2018
Approach: magnetic 
confinement
Fuel mix: DT
Total Investment: $2.5 B
CEO: Bob Mumgaard

Year founded: 2013
Approach: magneto-
inertial confinement
Fuel mix: DHe3
Total Investment: $578 M
CEO: David Kirtley

Year founded: 2002
Approach: magneto-inertial 
confinement
Fuel mix: DT
Total Investment: >$300 M
CEO: Christofer M. Mowry
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Fusion investor: who, why, how much?
Over 100 capitalists have already funded Fusion for more than $4.2 B. 48%1 of fusion companies have 
raised 73% of total industry investment

1. Estimation based on the list of companies – members of FIA

Structure of Fusion investors

PE/VC
62%Net 

worth
14%

Management
11%

Oil&gas 
majors

4%

Endowment
4%

Other
5% Funds invested in >1 

company

Started funds focused on 
Fusion

- Temasek
- Google Ventures
- Jameel Investment
- LowerCarbon

- Energy Impact Partner
- LowerCarbon

Who has funded Fusion among the 
billionaires?

George SorosJeff Bezos Bill Gates

Oil and gas majors believing in Fusion

https://www.fusionindustryassociation.org/about-fusion-industry
https://www.temasek.com.sg/en/index
https://www.gv.com/
https://jimco.com/en/
https://lowercarboncapital.com/
https://www.energyimpactpartners.com/
https://lowercarboncapital.com/


Fusion LCOE estimation vs mature technology
Sensitivity analysis of LCOE depending on CAPEX & 
OPEX levels, $/MWH estimation in 2020 prices

CAPEX & OPEX references in 2020 prices

LCOE by technology 
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Contacts
LinkedIn: Anna Soldatova

anna.soldatova@aol.com

https://www.linkedin.com/in/ann-soldatova/
mailto:anna.soldatova@aol.com

