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History of Kawasaki Heavy Industries, Ltd.

14

Founder Shozo Kawasaki
opens Kawasaki Tsukiji
Shipyard (Tokyo), the first
step in modern shipbuilding

1878

1902

INUI dock (Kobe

Manufactured Eitai
Bridge in Tokyo

1926

Factory No. 1 dock) starts
completed

1941

Production of "Hien" fighter

Started producing
motorcycles in the
United States

1975

1976

Development of gas
turbine power generation
equipment PU20

Delivery of Japan's
first LNG carrier

1981

1996

Excavation completed
using shield excavator
for Tokyo Bay Aqua Line

Completed construction of The world's first liquefied
North America's only dedicated @ hydrogen carrier "Suiso
factory for integrated rail Frontier” is launched

\Sidé m(a;uia-cturing 2 O 1 9

2004

First export of vehicles for
Taiwan High Speed Rail
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Introducing Kawasaki Heavy Industries, Ltd.
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Energy System & Plant Engineering

Ship & Offshore Structure
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4.3% Number of Employees:appx. 40,000 0
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Today’s Explanation

1. Concept of Hydrogen Supply Chain
2. Initiatives to Demonstrate Commerciali

3. Introduction of Hydrogen Products
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Concept of CO,-Free Liquefied Hydrogen Supply Chain

Hydrogen Producing Country

/~  Green Hydrogen )
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J
Production of hydrogen at l
low costs from unused
resources and/or abund
renewable energy.

Liquefaction/ loading

Blue Hydrogen \I

production
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Liquefied hydrogen
containers

Liquefied hydrogen
carrier

Liquefied hydrogen
storage tanks

transport / storage

Hydrogen Utilizing Country

Process uses
Semiconductor and photovoltaic cell
manufacture
Oil refinement, desulfurization, etc.

|

Transport equipment

Hydrogen stations
Fuel cell vehicles etc.

D_istributed power plants

T Hydrogen gas turbines
' Hydrogen gas engines
Fuel cells etc.

Electrical power plants
% Combined

";ﬁ“ Cycle power generators

etc.
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Today’s Explanation

1. Concept of Hydrogen Supply Chain
2. Initiatives to Demonstrate Commerciali

3. Introduction of Hydrogen Products
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Voyage Distance @ 9,000km

Voyage Duration : 16 days
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Result of Pilot Project Demonstration Phases

Both BORSs have achieved the same level of performance as LNG carriers and storage tanks

*BOR (Boil off Rate) : Ratio of liquid evaporated per day by external hest

“Suiso Frontier” BOR 0.3%/day “Hy touch Kobe” BOR 0.06%/day

Vacuum insulation layer

" Tank dome Outer tank shell

Outer tank

/" Inner tank vacuum-sealed layer
7

-~
. .
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Supports

Quter tank saddle 4
Inner tank saddle

Tank used on the SUISO FRONTIER Tank used at Hy touch Kobe

Hy touch Kobe CG-rendered images of the double-shell vacuum-insulation structure
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Progress of commercial scale equipment development

Demonstrated the feasibility of hydrogen

2021
; production and long-distance maritime
1250m3 Proven for 40 years transport
: ical tank: 2 3 .
Hysm Spherical tank: 2,500 m (About 1/100 of the commercial level)

*Equivalent to about 5,000 households' power consumption

-2030

Commermallz_atlon N = ability of commercialization.
Demonstration s , | A L
| away from commercialization)

F_ D _

From 2031

Commercialization

*cost of shipboard delivery
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ndbreaking Ceremony
ed Hydrogen Supply Chain Commercialization Demonstration Project
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T e e e e e e S S
s V»‘J\"Z“_: World’s Largest Liquid Hydrogen Carrier Contract Signed
ey S-~~e=> -~ The vessel, with a 40,000 m3 capacity, is scheduled for delivery by
e > 5 o 2030 under Japan’s hydrogen supply chain project.
Item ~Specification

Overall Length " Approx.-250.00 m

Breadth (Moulded) 35.00-m

Depth (Moulded) 20.00 m

Summer Loaded Draft 8.50 m

Cargo Tank Capacity Approx. 40,000 m3 : o, -

Propulsion System Diesel Generator / Hydrogen Power & Electric Propulsion

Service Speed Approx. 18.0 knots

Classification Nippon Kaiji Kyokai (NK)




Fabrication of Large Liquefied H2 Storage Tank Launched
- Toward the Establishment of Liquefied Hydrogen Supply Chain

Fabrication of Large Liquefied Hydrogen Storage Tank Launched - Toward the Establishment of Liquefied Hydrogen
Supply Chain - | Kawasaki Heavy Industries, Ltd.

Specifications of the above-ground flat-bottom cylindrical liquefied hydrogen
storage tank

Tank type Flat-bottom cylindrical vertical storage tank
Heat insulation system Non-vacuum heat insulation system
BOR*4 0.26 wt%/day (Development goal)

Outer tank diameter: Approx. 60 m,

Dimensions of storage tank Height: Approx. 45 m

Storage capacity for liguefied hydrogen 50,000 m? (Approx. 3,550 tons)
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Conceptual drawing for a liquefied hydrogen storage tank (computer generated image)
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https://global.kawasaki.com/en/corp/newsroom/news/detail/?f=20250807_3407
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Kawasaki Hydrogen Products

Kawasaki Heavy Industries contributes to decarbonization as the only company in the world that has the technology for the
entire hydrogen supply chain to produce, transport, store, and utilize hydrogen.

Water electrolysis — >
system Liquefier plant

(H2 large production) o __—
re H2 Production

Fertilizer plant

Gas Valve

Realization of Products
“’ Utilizatio .
with

H2 Motorcycle
Corporate Technology
Synergy

S ——

L|quef|ed H2 Carrier

Transport

LR

H2 engine-powered

H2-based public four-legged robot
transport system

L| uefled H2 tank Compressed H2 Trailer
High-pressure H2 H2 gas centrifugal H2 Engine Liquefied H2 Tanks : Tt coqntalner for railway
gas compressor compressor (Marin Propulsion) -9 transport
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Hydrogen Gas Turbine

Diffusion / Micro-Mix Diffusion Combustor Micro-Mix Combustor

Type L~ pyUC17 (1.8MW) PUC300 (34MW) GPB300 (34MW)
H2 (NEPOL00% H2/NG Firing 0~50% H2 Co-firing 0~100% H?2 Co-firing
Firing (2018) (2021) (2026)

v'Co-generation system (CGS) v Co-firing by-product hydrogen v'Aim at Operation with flexible

with 1 MW class and natural gas. ratio between 100%
v World’s first 100% H, firing v Kerosene can also be used as a hydrogen and 100% natural
backup. gas

Project
Overvie
w

@H2CGS Demonstration Facility, Port Island, Kobe @Seibu Oil @RWE Generation SE
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Hydrogen Gas Engine(1)

For power generation For marine Proparsion
H2 Co-Firing Engine H2 Dual Fuel Engine

@KHI’'s Kobe

- Op. Mode :H2 Mode and Diesel

- Actual demonstration test in :
ctual demonstra e {neco Mode Green Innovation Fund

FY2024

y Project
. 0 -
30 vol.% H2 co-firing [Next Generation Ship Development]
- Market in 2025

- Actual demonstration test by 2030
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Hydrogen Gas Engine(2)

Joint Research with Airbus to Build
Airport-Based Hydrogen Supply Chain

Core technology development for hydrogen aircraft

e [ ‘l" '

ydrogen 100%
Aircraft Engine
(Oct, 2024)

Exploring hydrogen supply chain from production to
airport delivery and aircraft refueling.

(Apr, 2024)

liquefied hydrogen h_ydrogen cc_)mbustor for
fuel storage tank aircraft engines
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Hydrogen Gas Engine(3)

B Same mechanism as gasoline engine

B Aiming for carbon neutrality by leveraging
Japan’s and global industrial strengths.

RACIS Y P
RUUKIE =004 == ‘_ 5557 5) FIRRERaR Y
‘ Kawasaki surzun cuocarr

== 2024 Dakar Rally

*= saudi Arabia in Jan. 2024

\\\\\\\\

World’s First Public
Demonstration

Run of a Hydrogen
Engine Motorcycle

n

Cooperafion between “transport (supply side)”
B - Providing hydrogen for Toyota’s hydrogen engine Corolla -

Suzuka Circuit
in July 2024
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Four-legged hydrogen robot “CORLEO”
-"CORLEO"” was exhibited at the World Expo-

» Assumed to be realized in 2050.

> A new type of off-road personal mobility with four legs that offers excellent running performance,
stability, and fun to operate.

» A motorcycle swingarm mechanism allows the rear legs to move up and down independently of
the front legs. This absorbs shocks when moving, while allowing the rider to maintain a posture
that makes it easy to always check the terrain ahead.

» The rider operates the scooter by shifting their center of gravity, just like riding a horse. The
scooter is supported by the drone, so even beginners can ride safely.

Kawasaki

» The hydrogen is stored in hydrogen
canisters inserted into the rear landing
gear, and electricity is generated by a
hydrogen engine mounted in the front
landing gear.
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