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MISSION:
Facilitate policies and practices to advance the 
production and use of Green Hydrogen in 
all sectors where it will accelerate a carbon 
free energy future

APPROACH:
Prioritize Green Hydrogen project deployment 
at scale; leverage multi-sector opportunities 
to simultaneously scale supply and demand
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Sponsored by

The retirement 

and replacement 

of coal-fired 

power plants with: 



The retirement and 

replacement of coal-fired 

power plants with: 



Tackle Long-term 

Intermittency, currently 

managed by natural gas 

power generation: 

The retirement and 

replacement of coal-fired 

power plants with: 
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Hydrogen Ready

Gas Turbines

21

PV Solar

Lithium Ion 

Batteries

Hydrogen 

Storage
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Intra-Day Shifting vs. Inter-Day and Seasonal Shifting 

94 91
210

122 122 122 123 125

2030 LCOE ($/MWh)

4 Hour Storage 8 Hour Storage 24 Hour Storage

1,817

10 day storage

5,388

30 day storage

-42%

Lithium Ion Renewable Hydrogen

Lithium Ion Suitable for “Intra-Day Shifting” H2 Storage clear solution for “Inter-Day” and longer duration

Battery roundtrip efficiency impacted as 

duration need extends beyond 1-day

MHPS 2019 electrolyzer and H2 storage 

cost with learning curve + CCGT

Gas turbine capacity factor: 40%

LCOE includes solar cost 

Assumptions

Source: E3 Consultants; MHPS
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http://www.caiso.com/informed/Pages/ManagingOversupply.aspx

California wind and solar curtailments 

hit record high in May 2019

California surplus and deficit patterns under a 

100% renewable energy scenario

Source: Armonk Cohen Testimony

Accumulated yearly surplus 

equals 35.9 Million MWh

At just 30% renewable integration,

Peak monthly curtailment exceeds 200,000 MWh

http://www.caiso.com/informed/Pages/ManagingOversupply.aspx
https://www.catf.us/wp-content/uploads/2019/07/Armond-Cohen-Testimony-E-and-C-Climate-July-24-2019.pdf
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Critical Energy Infrastructure can be built today to reliably and affordably produce electricity

While converting to a Renewable Storage resource as market needs require

Renewable H2 Fuel Costs Renewable H2 Gas Turbine Operating Costs
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ACES Project
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Salt Lake City, Utah

Vattenfall Magnum

Eemshaven, Netherlands

HySTRA

Japan

HySTRA

Latrobe, Australia

ACES
World’s Largest Renewable 

Hydrogen Production and Storage 
Salt Lake City, Utah



https://www.linkedin.com/company/mitsubishi-hitachi-power-systems-americas-inc-
https://www.changeinpower.com/topfive/thehydrogeneffect/




• The climate hairpin paradigm, devised by 
Pr. Patrice Geoffron: 

• The IPCC’s Paris-compatible threshold of 
45% cut in CO2 emissions by 2030 (from 
2010 level) requires an ever steeper 
reduction rate as emissions keep 
growing (-7.6% annual now according to 
UNEP).
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• Civil society pressures are mounting 
fast. 

• 15 countries have adopted net zero 
emissions targets between 2030 and 
2050, and so have a large number of 
cities and territories. 

• The European Union has launched 
its own “Green Deal”.



• CO2 emissions are mostly 
caused by coal, oil and 
natural gas.

• The hairpin paradigm 
commands to initiate a 
massive and immediate 
phase-out of fossil fuels.
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• Achieving net zero means finding a proper zero-carbon substitute for the 11,744 million tons of oil 
equivalent of coal, oil and natural gas consumed in 2018 globally (source: BP Statistical Review), 
providing a comparable level of energy security and affordability. 

• Electrification with low-carbon sources (renewables and nuclear) is wholly insufficient, as the IEA 
forecasts a share of electricity of only 23% by 2040. The limited resource, persistently high costs and 
environmental impact of biofuels constrain their development. CCS only covers 0.1% of current emissions 
and has no business model except at prohibitively high carbon prices.

• There is no alternative to a product which can duplicate all the benefits of oil and gas without the 
carbon content: mass-scale, competitive green hydrogen.



• Solar and wind are now 
the cheapest sources of 
power for new 
installations with prices 
as low as 15 $/MWh in 
the US, Mexico, Brazil, 
Chile, the UAE and 
Portugal.
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• Low costs have set off an 
exponential growth of 
solar and wind across the 
planet. In just one country 
(Spain) there are over 200 
GW of solar projects.



• Electrolysis costs are 
collapsing with  the ramp 
up of mass-scale 
electrolyzer production.

• Vertical integration and 
just-in-time manufacturing 
can cut costs to 200 $/kW.



• Mass-scale green 
hydrogen production at 1 
$/kg matches the long 
term LNG breakeven 
price in Europe (7.5 
$/mmBTU), opening up 
fossil fuel parity.

Natural gas prices
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• Solar and wind are quasi-infinite, well distributed  energy resources around the planet. They have 
crossed the competitiveness threshold with conventional power generation sources and their costs keep 
falling: the 10 $/MWh threshold should be achieved before 2025. 

• Volumes have skyrocketed on the basis of market-based mechanisms (auctions, PPAs, merchant) and are 
testing the limits of power grids and markets. The electrolysis of water and brine for the production of 
ammonia and caustic soda has been practiced at industrial scale for over a century. 

• Alkaline electrolysis is the most tested technology, and offers 70% efficiency. 

• Thanks to the game changer of 15 $/MWh power, hydrogen can be mass-produced without subsidy for 
as low as 1 $/kg or 25 $/MWh (equivalent to 43 $/barrel of oil). 



• The use of hydrogen in gas grids 
is not new: town gas, produced 
from coal, which provided energy 
to buildings and factories from 
1850 onwards, was composed of 
hydrogen and carbon monoxide 
in equal parts.



• Studies from some of Europe’s largest TSOs 
such as Enagás, SNAM, OGE and Gasunie have 
showed that the vast majority of existing gas 
transmission and storage (salt caverns) can be 
reused for hydrogen (blended with natural gas 
or pure) with very limited investment.



• Hundreds of GW of solar 
generation from Southern 
Europe and Northern 
Africa stand ready to flood 
European energy markets 
leveraging on legacy gas 
infrastructure.



• The use of natural gas grids for the transmission and storage of hydrogen is a key enabler. Europe’s gas 
transmission capacity is 8 times larger than its power transmission capacity and costs are 10 times 
cheaper. 

• Gas storage capacity is also a magnitude bigger: natural gas storage (mostly underground) in France is 
130 TWh, compared to 0.06 TWh for pumped and battery storage (which is expected by BNEF to reach 
only 52 minutes globally by 2040). 

• Gas TSOs have a strong motivation to convert their grids to hydrogen as net zero policies threaten to 
strand their asset bases. Provided hydrogen is transmitted in large-diameter, existing pipes, transmission 
costs can be as low as 0.1 $/kg, making it possible to cheaply and reliably deliver millions of tons of 
green hydrogen to users everywhere.



• For industry users, green 
hydrogen is a substitute for grey 
hydrogen (from fossil fuels) in 
the production of ammonia and 
methanol. It can also replace 
coking coal for the production 
of steel. 



• For energy users in industry and buildings, hydrogen can replace natural gas and coal to 
produce 24/7 fully dispatchable heat and power either through blending of refurbishing of 
existing turbines, a well-known process with offers from key vendors.



• For transport users, hydrogen can 
replace gasoline and diesel in trucks 
(rather than cars, where batteries 
make more sense), buses and trains. 
Shipping can substitute heavy fuel 
oil through green ammonia.



• Industrial, energy and transport users are clamoring for a zero-carbon energy source or feedstock which 
can match the performance of oil, natural gas and coal in terms of energy security and affordability. 
Green hydrogen, fitting in existing oil and gas transmission and storage infrastructure, can meet this 
requirement, unlike variable renewable power or expensive bio-fuels. 

• The supply of subsidy-free 25 $/MWh green hydrogen means no extra costs for users in energy-
importing regions such as Europe and Asia, assuming 15 $/MWh (or 5 $/mmBTU) breakeven LNG prices 
and 10 $/MWh carbon value. 

• Substituting fossil fuels at no extra cost allows users to address the existential threat of carbon risk, 
enhance competitiveness, explore new markets and satisfy communities and stakeholders.



• Institutional investors are being 
confronted with the challenge of 
negative interest rates, with over 15 
Tn$ of negative yielding assets.

• Infrastructure investments (especially 
energy) offer an alternative with steady 
yields.



• The fossil-fuel divestment movement is growing fast, powered by powerful trends: ethical pressures stemming 
from the growing awareness of the climate emergency, the collapse of fossil fuel shares and the stranded assets 
paradigm.



• As shown by the collapse of 
wholesale power prices in Chile 
following the exponential growth 
of solar, investors in variable 
renewables are set to be 
confronted with massively 
devalued asset values after PPAs or 
FiTs expire. 



• Carbon risk, negative interest rates, falling oil & gas shares, stranded fossil fuel assets and devalued 
variable renewable assets (as non-dispatchable solar and wind profiles lose value fast with the growth of 
variable renewables) are major threats to institutional portfolios globally. 

• Green hydrogen assets (upstream (solar, wind and electrolysis) and midstream (transmission, shipping 
and storage)) potentially  offer very attractive opportunities, acting as an insurance policy against carbon 
risk. 

• The association of competitive, dispatchable, transportable and storable energy assets and long term 
agreements (through consortium or government-backed PPAs) with bankable off-takers offer investors 
a trillion-dollar opportunity and the perspective of sound long term cash flows with attractive returns.



GW-scale solar 
power in Spain 
and Portugal 
< 15 $/MWh  

Electrolyzer 
gigafactory projects 
aiming at 200 $/kW

Mt-scale hydrogen 
generation 

< 1 $/kg  
Retrofitting of  gas 

transmission and storage 
in Spain, Germany , Italy, 

France, Netherlands…

Retrofitting of 
steel-making plants

Retrofitting of CCGTs 
and cogeneration

Upstream                                                   Midstream                                                         Downstream

Bankable off-take 
contracts and Mass-

scale private and 
public funding

Green ammonia for 
fertilizers and 

shipping 



• It is necessary to bring together key stakeholders to unlock the flow of mass-scale green hydrogen to 
feedstock and energy users. 

• The objective should be to open the market by engineering the mass-scale production of green hydrogen 
at LNG breakeven level prices (< 1 $/kg), enabling the transformation of existing transmission, storage, 
shipping and turbine infrastructure to hydrogen and securing long term off-take contracts with bankable 
counterparties, the key to financing. 

• One should aim at securing such distinct advantages such as scale, systematic cost cutting approach and 
value chain optimization. Projects are being initiated across Europe as part of the EU’s “Green Deal”, 
based on the IPCEI industrial policy framework.



Soladvent is a professional service and investment company founded by Thierry Lepercq. After a 15-year 
career in technology finance, Thierry Lepercq founded Solairedirect in 2006, a pioneer of competitive solar 
globally (France, India, US, Mexico, Brazil, Chile, South Africa…) with 3 GW+ built and project prices as low as 
20 $/MWh. The company was acquired in 2015 by energy giant Engie, and Thierry Lepercq joined its Executive 
Committee in charge of research, technology and innovation. He then established Engie Fab, an incubation 
unit for mass-scale projects in the areas of shared and electric mobility, digital energy platforms, dispatchable 
renewable power and green hydrogen. Thierry Lepercq left Engie in October 2018 to launch Soladvent. He is 
the author of “Hydrogen is the New Oil”, a book published in March 2019 in French, English and Spanish, 
which describes how seven energy revolutions are opening the gates to a zero-carbon world based on 
hydrogen. The book has received significant media coverage and critical acclaim, in a context of fast mounting 
public interest for hydrogen.

Since October 2018 Soladvent has mobilized a dozen 
professionals and several consulting firms to conduct strategic 
analysis an modeling, investigate the technical and regulatory 
challenges of mass-scale green hydrogen, and to design 
business models. The team includes professionals from 
Europe and Asia with senior backgrounds in the following 
areas: renewable energy development, hydrogen and 
industrial gases, oil & gas projects and infrastructures, energy 
market platforms, chemical industry research and technology, 
structured financing and M&A, public affairs… 





Pathways for Collaboration

Objective Pathway for Collaboration 

• Shape market design for green hydrogen 
project development, obtain latest news, 
information and global best practices about 
green hydrogen market development  

• Membership – join GHC! 

• Non profit and government organizational 
collaboration – information sharing, messaging, 
events and networking

• Become a GHC Supporting Partner 

• Learn about green hydrogen pathways and 
innovation. Stay informed, at a high, level on 
green hydrogen news and market 
developments 

• Attend GHC events, sign up for newsletter 



Why Fund the GHC? 

Funding matters in the 
fight for our climate 
and a clean energy 
future. 

Visit
ghcoalition.org/fund



GHC Membership

Visionary CircleLeadership Circle

Champion Circle



“Never doubt that a 
small group of thoughtful, 
committed citizens can 
change the world; 
indeed, it’s the only thing 
that ever has.”  

- Margaret Mead



Green Hydrogen 
is the gamechanger to fight 
climate change and provide a 
clean energy economy for 
everyone







CONTACT:

DR. LAURA NELSON

Executive Director
lnelson@ghcoalition.org
+1 801 419 2787
www.ghcoalition.org
www.strategen.com




