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/ Kawasaki: Leading Technologies
' from “Production” to “Storage”, “Transportation” and “Utilization” of Hydrogen

Hydrogen-related products of Kawasaki Group

Synergy of
Kawasaki Group
Technologies
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Vision of Hydrogen Economy

Hydrogen Targets set by Japanese Government

— Green Growth Strategy —
- H>

carbonization

Consumption 2 mijllion tons 3 million tons 20 million tons
/Year*
Costs 100 JPY/Nm?3 30 JPY/Nm?3 20 JPY/Nm?3
* includes consumption of ammonia

En ergy Source : https://www.meti.go.jp/press/2020/12/20201225012/20201225012-2.pdf

Security

The gap to be filled by Scale up with
International Transportation

Source : |IEA The Future of Hydrogen

Economic
Growth

Production Cost

1
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y Concept of a Clean Hydrogen Supply Chain

Producing country (Australia,---)

Production of hydrogen at low costs ’
from unused resources and/or

Process uses
abundant renewable energy Semiconductor and photovoltaic cell

- manufacture

Oil refinement, desulfurization, etc.
Affordable renewable

Liquefied hydrogen
containers

Utilizing country (Japan)

Transport equipment

Hydrogen stations
| Fuel cell vehicles etc.

Distributed power plants

2 = Hydrogen gas turbines
Liquefaction/ loading

Liquefied hydrogen Hydrogen gas engines

e S : Fuel cells etc.
Fossil fuel:
Natural gas Liquefied hydrogen Electrical power plants
I storage tanks Combined
‘ i . =g Cycle power generators
etc.

ccs
(CO2 capture/storage)

production transport / storage
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Hydrogen Energy Supply Chain (HESC) Project: Successful at Pilot Scale
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This project is supported by NEDO
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Kawasaki will contribute to cost reduction by scaling-up facilities

Transport

128
times

_ i . 3
Suiso Frontier: 1,250m? @HySTRA Large-scale Carrier : 160,000m

‘ = TT—

20
times

Storage Tank at Hy touch Kobe: 2,500m3 Large-scale Storage Tank: 50,000m3
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商用船実証船並走動画CG.mp4

Liguefied Hydrogen Supply Chain Commercialization Demonstration

’ Adopted by NEDO Green Innovation Fund in August 2021

Large-scale demonstration to transport tens of thousands of tons/year

to be conducted by Japan Suiso Energy*®, ENEOS, and Iwatani Corporation
% 100% subsidiary of Kawasaki

H2 cost

H2 supply/year Main facilities (CIF in Japan)
Supp!y side Receive side
- 3 5 Storage & LH2 carrier Receiving 2

H2 production H2 Liquefaction P ey vessal o Off-taker

. SMR + CCS

+  Electrolyzer with GH2
Renewable, etc. E

5 _ﬁ_ s
GH2 :

H2 production plant ~ Hydrogen liquefier LH2 storage tank LH2 carrier LH2 storage Power plant
14,000-28,000%/year 50t/d 2 units
Commercialization (160-320 million Nm3/year) 100t/day scale /day x 2 uni 10'000"“? (1 Tank Use) <0 053';?3 ‘1
demonstration P . X seyera
N roposal A: Renewable Energy
(until 2030) Proposal B: Fossil fuel + CCS T 3
. *To be determined
1/16-1/8 1/e 2 units during study One vessel One unit
H2 production H2 liquefier LH2 storage tank | H2 tanks &- LH_2_;;|:r;e_r_“L;'|_2 ;t-o-ra etk Powerplé\nt ___________
I 225,000t/ year Scale of 770t/day 50t/day x 20 units  Total capacity 40,000m2 x 4 units 501003,“3 capacity
Comr(r;e.raallez}atlun (2.52 billion Nm3/year) 200,000m3 x 2 vessels X 4 units M kW
ull scal
(2031 ~)
Expansion of = Approx. 30 JPY/Nm3
T

demonstration site

Source : https://www.nedo.go.jp/news/press/AA5_101471.html
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Hydrogen Fueled Gas Turbine

Power and heat supply system using pure hydrogen, natural gas and mixture of these
as a fuel. (I?o_wer Generation: 1 MW class)

4y
Partners: (»j}bayashi, Kawasaki, Kobe City, KEPCO, Iwatani, Kenes, Osaka University

]

Exhaust
Gas

SR Box — Turbine
M Compressor

Supported by NEDO sl Kobe Port Island . Hydrogen Gas Turbine Unit
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’ Further Development of Hydrogen-Related Products/Businesses

Hydrogen Valves
For FCV

Liquefied Hydrogen Precision Machinery & Robot Company Fuel Cell Vehicles
Supply Chain ]
Rolling Stock Company

Energy Solution & Marine Engineering Company Kawasaki Heavy Industries, Ltd.

Hydrogen Vehicles

Motorcycle & Engine Company
Hydrogen Liquefier et Hydrogen Aircraft Engines [RAGEEIEEISEC eyl
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