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想定外
sō    tei    gai
thinking - permanent - outside of

unimaginable



Melted dreams 
or
Nightmare for 200 years? 

Die japanische Energiepolitik - Ist Wasserstoff die Lösung?

Hydrogen Society

• METI Program
• Current status of the energy 

transition in Japan



Fukushima Daiichi, June 2018

1000 huge water tanks



Countless bags full of contaminated soil



As of October 2017







(1 ton of Hydrogen   ~   33,33MWh energy)

H₂ Demand
12Mio. tons ~   400TWh   Japan               2040

1200TWh   EU + GB        2040

H2 in Germany:

Planning as of 2022: 100 – 200TWh        2040
new since July 25, 2023: 95 – 130 TWh        2030

400 – 500TWh        2045

Primary energy consumption in 2020

World:                             160PWh
Germany:                       3.5PWh  (2,2% of World consumption)
Japan:                             4.7PWh  (2,9% of World consumption)
In comparison:

German Electrical Energy consumption in 2021:   0.49PWh   (15%)

      

(Peta (P) for 1 Billiard = 1,000,000,000,000,000  = 1015)





Comparison of percentages of renewable energy in total electric power generation in major 

nations (Percentage of total generated power), 2020

https://www.enecho.meti.go.jp/en/category/special/article/detail_172.html







The government acts (Japan Times/Kyodo News)

Prime Minister Shinzo Abe asked ministers on Tuesday (April 11, 

2017) to formulate by the end of the year a fundamental strategy for 

creating a zero-emissions "hydrogen society", while making greater 

efforts to increase the use of renewable energy.

Hydrogen Society / 水素社会
or End of the “fossil fuel culture“  



https://www.enecho.meti.go.jp/en/category/special/article/detail_172.html

METI: Efforts toward realizing a hydrogen-based society
„Hydrogen Society“
(as of 2020)



2019















https://www.abc.net.au/news/2022-12-22/japan-nuclear-energy-phase-out-reversal/101803800

https://www.abc.net.au/news/2022-12-22/japan-nuclear-energy-phase-out-reversal/101803800


Key point:

Push nuclear energy

Japan plans to maximize the use of its existing 

nuclear reactors by restarting as many as possible. 

Reversing previous policy, it is argued that nuclear 

energy delivers stable performance and plays “an 

important role”.



https://www.npr.org/2022/12/22/1144990722/japan-nuclear-power-change-fukushima

https://www.npr.org/2022/12/22/1144990722/japan-nuclear-power-change-fukushima


TOKYO 

• Japan approved a plan Thursday [12/22/2022] to extend the 

life of nuclear reactors, replace the old ones and even build 

new ones, a major shift in a country scarred by the 

Fukushima disaster and once phased out from nuclear 

energy.

• Facing global fuel shortages, rising prices and pressure to 

reduce carbon emissions, Japan's leaders have begun to 

turn back to nuclear energy. 

• Under the new policy, Japan will maximize the use of 

existing reactors by restarting as many of them as possible 

and extending the operating life of older reactors beyond a 

limit of 60 years.



Urgent need for commercialization of accident-free, high-temperature 
gas-cooled reactors. In HTGR technology Japan is a world leader.
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Advanced HTGR

➢ “High Temperature Engineering Test Research Reactor” (HTTR, Oarai, 

Ibaraki Prefecture) basically free from the risk of a core meltdown.

➢ 950 degrees Celsius, three times higher than that of ordinary pressurized 

water reactors.

➢ Gas turbine for electricity generation, but more importantly: IS (iodine-

sulfur) process through cyclic thermochemical decomposition of water to 

produce hydrogen.

➢ Industrialization of IS (iodine-sulfur) process difficult, but already two 

years ago continuous hydrogen production of 150 hours, which is standard 

for long-term operation.

https://www.sankei.com/article/20210203-3EICBGIMXVPHTNBS35GRHPEGZU
2021-02-03

https://www.sankei.com/article/20210203-3EICBGIMXVPHTNBS35GRHPEGZU


https://www.youtube.com/watch?v=_uTZWaJU6ho

https://www.youtube.com/watch?v=_uTZWaJU6ho


04.04.2023



(1000kg Hydrogen   ~   33,33MWh energy)

H₂ Demand
12Mio. tonnes ~ 400TWh   Japan               2040

1200TWh   EU + GB        2040

H2 in Germany:

Planning as of 2022: 100 – 200TWh        2040
new since July 25, 2023: 95 – 130 TWh        2030

400 – 500TWh        2045

Primary energy consumption in 2020

World:                             160PWh
Germany:                       3.5PWh  (2,2% of World consumption)
Japan:                             4.7PWh  (2,9% of World consumption)
In comparison:

German Electrical Energy consumption in 2021:   0.49PWh   (15%)

      

(Peta (P) for 1 Billiard = 1,000,000,000,000,000  = 1015)



10Exajoule = 2,7PWh
https://www.statista.com/statistics/263455/primary-energy-consumption-of-selected-countries/



Why a clean energy transition is so important to G7 chair Japan
       G7 Meeting in Hiroshima May 19 – 21, 2023

      
      WHY DOES HYDROGEN AND ITS DEFINITION MATTER FOR JAPAN?
o Japan wants to change the definition of hydrogen to two types - clean or not clean.  

 

      WHAT IS THE ROLE OF AMMONIA?
o Japan aims to extend the lifespan of its coal-fired power plants in an ambitious project to add 

ammonia, a toxic gas made of nitrogen and hydrogen, to its fuel mix

      HOW CAN JAPAN CUT POWER SECTOR EMISSIONS?
o Japan, the world's fifth-biggest emitter, gets around one-quarter of its electricity from clean 

sources including generation from solar, wind, hydropower, biomass and nuclear.

      DOES JAPAN HAVE A CARBON PRICING SCHEME?
o Japan is introducing a carbon pricing scheme in stages starting this month that combines emissions 

trading and a carbon levy to encourage companies to curb pollution.

https://www.channelnewsasia.com/sustainability/explainer-why-

clean-energy-transition-so-important-g7-chair-japan-3412141 

https://www.channelnewsasia.com/sustainability/explainer-why-clean-energy-transition-so-important-g7-chair-japan-3412141
https://www.channelnewsasia.com/sustainability/explainer-why-clean-energy-transition-so-important-g7-chair-japan-3412141


Hydrogen filling stations

Number in Japan (including in Tokyo):        164 (23) planned: 1000 by 2030
(2023)

Number in Germany:                                     93                 planned: 100  by 2025
(2022)  

Note:

➢ SAE J2600 (Society of Automotive Engineers) and its ISO equivalent for the hydrogen 
nozzle and FCEV vehicle intake are essentially identical and harmonized worldwide for 
35MPa and 70MPa.



https://www.statista.com/statistics/1026719/number-of-hydrogen-fuel-stations-by-country/



International Journal of Hydrogen Energy
Available online 23 August 2023

Research on protection methods for 70 MPa on-board Type IV 

hydrogen storage cylinders under localized fire conditions

https://www.sciencedirect.com/journal/international-journal-of-hydrogen-energy


https://www.fdma.go.jp/en/post1.html






https://www.meti.go.jp/english/policy/safety_security/industrial_safety/index.html#hydrogen



https://www.meti.go.jp/english/press/2023/0630_002.html



ENE-FARM
ELECTRICITY & HOT WATER

PANASONIC UND TOKYO GAS

Fuel cell for the home
Cogeneration, “combined heat and power”

Example for the non-systemic approach in Japan

Spread and Development Trend of ENE-FARM and Residential Fuel Cells



Copyright © 2023 
Panasonic Industry GmbH



Sales price of ENE-FARM systems for solid oxide fuel cells 
(SOFC) in Japan from fiscal year 2011 to 2020
(in million Japanese yen)



by FuelCellsWorks, 2019-10-14



Das Potenzial von Wasserstoff für eine nachhaltige Gesellschaft mit 
geringem Kohlenstoffausstoß

Internationales Forschungsinstitut für CO2-neutrale Energie der Kyushu-
Universität



Die Steinzeit ging nicht zu Ende, weil es keine Steine mehr gab.
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