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Kawasaki Heavy Industries - Sections

Motorcycle & Others
o o A
o 1 o

FY '19
Total Sales
JPY1.64 Trillion

' Rolling Stock UR 12.8 Billio
8.3%

Ship & Offshore

Structure 4.4% .
Precision

*Business year starts from Apr. 1 and ends on Mar. 31
**As of the business year ending Mar. 31 2020
***0n a consolidated basis

**k**Ex. Rate: 1 ¥ =0,0078 €
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Hydrogen Road of Kawasaki Heavy Industries (KHI)

CO,-Free Hydrogen Resources in the World

2 Oil -
7, &80 & oy, Hydro Power Ha\4,

Power H2

Large Amount, Stable Procure, Low Cost
[Australian Brown Coal with CCS]
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Hydrogen Road of Kawasaki Heavy Industries (KHI)

Electrolyzer Liquefaction

Produce Liquefied H2 Tank KCC

Storage

- . Liquefied H2
Realization of Products W8 Loading Arm

with

Liquefied H2 Container
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Coal Gasification Power Plant in Australia

Latrobe Valley, Victoria

“Brown Coal NE .,
Hydrogen Productign Pi
(see next page) x|
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Liquefaction facility and loading terminal
_ —
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Liquefied Hydrogen Carrier “Suiso Frontier”

Launch ceremony (11 December 2019) Cargo Tank Installation (7 March 2020)
at KHI Kobe Shipyard at KHI Harima Works

© HySTRA
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LH2 Receiving Terminal construction completed

©HySTRA

First Import

Departure (28 January 2022)
from Hastings, Australia

Arrival (25 February 2022)
at Kobe, Japan

Loadl ng :sy?teifn
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Developments for Hydrogen Gas Turbines @ KHI

Overview of Combustor Developments

Combustor DLE Combustor Diffusion Flame DLE Micro-Mix
Configuration for Natural Gas Combustor Combustor
IIDryII " "

NOx Reduction

“Wet” Water/Steam Dry I\

H2 Content 0-30vol% 0-100vol% 50-100vol%

Final Comt_)ustor Test, 2016 Final Comt_)ustor Test, 2018
Final Combustor Test, 2021 Applied to KOBE Applied to KOBE
Demonstration Plant, 2018 Demonstration Plant, 2020
# "5 . \H\ ;) ainl -

Status

Supported by NEDO

Main Difference between NG & H2 Gas Turbines is the Combustor
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World's First 100% H2-CHP Plant at Kobe Port

Supported by NEDO and METI 2 A
, Boiler Feed

Water

Natural ,Gas
Compré!fs

Genera#or j;w "
el

2 | _Reducer ¥/} -
(gearbox) - ~Engine ( of B
- 'gas Jine
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World's First H2-Power Plant at Kobe Port

User Control Interface Comparison between NG & H,

[(sem | owm | wwm | s.oue waw [ smw [ wmE | W | mewn | mumm | eesrc | rvomd | sisem s
- em - g 4

Gas Turbine Type M1A-17 M1A-17

System Fl xhaus
| | || [_. L y'::lm o o Fuel type Natural Gas Hydrogen
- Flow Fual Blend Govermer Electrical power kW | 1,848 1,902
ESV ; (?onlral Unit Unit i
e [] Fuel input kW | 6,845 6,907
Compressor g, biom, Efficiency % 27.0 27.5
e 1 Exhaust gas mass flow kg/s | 7.98 7.89
._@ o E- Exhaust gas temperature °C 529 528
Generator voltage kV 04/6.3/105 04/6.3/10.5
Generator
Steam mass flow 8 bar(g) saturated | t/h 52 52
T J FU' Md NOx Reduction method Water injection | Water injection
SICIEECE 2 Emissions (NOXx) ppm | 37 73
Hz2 Blend Ratio Emissions (CO2) % |3 0.0
wep | x| awse | mwee | esnacsss| mamawae | ssmsse [nas-coma] umeose | wosse | swssr | oo | oxr oo | D) Inletresue LS 0,98 l,( DExha’ut Pesr LOS 2,5’kPa

Supported by NEDO and METI
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Liquefied Hydrogen Carrier “Suiso Frontier”

Journey for commercialization

2020 Mid 2020s 2030
Pilot Demo Commercial Demo Full Commercial

_‘%‘»_,,

N j“‘; 7

1,250m3 Ship x1 160,000m? Ship x2
Commercial Supply chain

Commercial scale

Technology confirmation NEiaiEeE
Breadth(Moulded)

Technical & SOCial Cargo Tank Capacity (at-253'C.=100%full)— 40000 m/E x4 &
Depth(Moulded) 28.0m

demonstration Designed Draught(Moulded)
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KAWASAKI Gas Turbine Europe -
Contact details

KAWASAKI Gas Turbine Europe GmbH
Nehringstrasse 15
D-61352 Bad Homburg / Germany

®) +49 (0) 6172 7363-0

Fax +49 (0) 6172 7363-55
www.kawasaki-gasturbine.de
info@kge-gmbh.com

Head of Sales Hydrogen Product Manager
Shahrad Adjili Dr. Nurettin Tekin
r\ ®) +49 (0) 6172 7363 - 21 ®) +49(0) 6172 7363 - 81
QREEN — adjili@kge-gmbh.com n.tekin@kge-gmbh.com
Gas Turbines
Area Sales Manager Area Sales Manager
Oliver Eisenblatter Martin Birkner
() +49(0) 6172 7363 = 16 ) +49 (0) 6172 7363 - 25
eisenblaetter@kge-gmbh.com birkner@kge-gmbh.com
Kawasaki Gas Turbine’lacgs im rtancea ergy, U;P’ “Eco-friendly” and,
et roduct G S APl of o rosut Area Sales Manager Italy - Business Development Agent
0 enfiarice this philosophy,
we have introdiiced a new title for our products......."GREEN Gas Turbines". Mohsen Tava ngar Mercurio Group
B i o i mray Mo ) +49 (0) 6172 7363 - 27 ® +39 0323060032
) o m.tavangar@kge-gmbh.com faretta.a@mercurio-group.com

Spain - Business Development Agent
SOUJET Energia
®© +34 914587732

soljet@soljet.com
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