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AGENDA

Introduction of Kawasaki and its Hydrogen Road

Co-Generation with Hydrogen Fueled Gas Turbines
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Kawasaki Heavy Industries - Sections

Motorcycle & Others

Engine 6.2%
1 Aerospace
Systems ~ k. A
32.4% o |
FY '19

Total Sales
JPY1.64 Trillion
UR 12.8 Billio

Rolling Stock
8.3%

Ship & Offshore
Structure 4.4%

® Precision " .
*Busi tarts from Apr. 1 and ends on Mar. 31 |4 Machinery & Englne%nng
usiness year starts from Apr. 1 and ends on Mar. -
**As of the business year ending Mar. 31 2020 Robot i 14'8 /0
***0n a consolidated basis 13.2%

***¥*Ex, Rate: 1 ¥ =0,0078 €
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KGE - Regions of Activity

- = KGE agents or installations

- = activities ongoing /

planned

KGE Office
(Bukarest, Romania)

Sales Agent Business Partner
SOLJET
(Madrid, Spain)

Sales Agent Business Partne
Mercurio Group
(Verbania, Italy)

Kawasaki Gas Turbine
Europe GmbH
(Frankfurt a. M., Germany)

- Sales & Marketing
- Packaging
- Service and Maintenance
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Hydrogen Road of Kawasaki Heavy Industries (KHI)

CO,-Free Hydrogen Resources in the World

Wind Power -"H
%ﬁf@aﬁz
Hydro Power H2

%

Wind Power H2

Wind
Power H2

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

Supported by NEDO and METI

www.youtube.com/watch?v=vzzwqgT-2SJk
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Coal Gasification Power Plant in Australia

Latrobe Valley, Victoria
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Liquefaction facility and loading terminal
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LH2 carrier

) Loading
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Liquefaction facility
(see next page)
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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
O 3
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LH2 Receiving Terminal construction completed

©HySTRA
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AGENDA

Co-Generation with Hydrogen Fueled Gas Turbines
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Colors of rogen
| source | Technology

Green Renewable Energy Electrolyzer
- Pyrolysis
Turquoise Natural Gas Plasmalysis

Grey Natural Gas, Steam Reformer
(Wlthout CCS) Coal, other Fossils Gasification
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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

NOx Reduction “Dry” “Wet” Water/Steam

Max. H2 Content 60vol% 100vol% 100vol%
Engine Final Combustor Test, 2016 Final Combustor Test, 2018
Demonstration Applied to KOBE Applied to KOBE
in Akashi Works, 2914 Demonstration Plant, 2018 Demonstration Plant, 2020

Status

Supported by NEDO and METI

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
- . Boiler Feed

Water
Exﬁaust Heat

e

Natural as "'.‘ + =L . h%overy =
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World's First H2-Power Plant at Kobe Port

Supported by NEDO and METI

www.youtube.com/watch?v=dC7AZWHC2UM

Note: Follow or Copy the Hyperlink

© Kawasaki Heavy Industries, Ltd. All Rights Reserved Dr.-Ing. Nurettin Tekin B Kawasaki
Powering your potential


https://www.youtube.com/watch?v=dC7AZWHC2UM

World's First H2-Power Plant at Kobe Port

User Control Interface Comparison between NG & H,

[(wem [ eum LT pokl | mmm | dmw | ®E [ W | oo | redmm | mmeca- | ek | swmem nmea

- — — Gas Turbine Type M1A-17 M1A-17
LU_' L. L e GG“ . Fuel type Natural Gas Hydrogen
T e Fdes Electrical power kW | 1,848 1,902
E; F Fut-zl -|nput kW | 6,845 6,907
Compressor °°"‘ﬂ Efficiency % 27.0 27.5
_’-T.'.—.-. -l Exhaust gas mass flow kg/s | 7.98 7.89
.—@ G-E-. Exhaust gas temperature °C 529 528
— P Generator voltage kV 04/6.3/105 0.4/6.3/10.5
Generator y 0
] Steam mass flow 8 bar(g) saturated | t/h 52 52
e e - Fuel Mode NOx Reduction method Water injection | Water injection
Natural Gas H2 Gas Only Emissions (NOX) Som | 37 -
LigEiamitatio Emissions (CO2) % |3 0.0
W [ wes | swse | wavs |waniessn| sowwse | swmise [vie-om] wescose | wcrse | s | secws | wxvion- | s Inlet Pressue Loss 0,98 ka, (;Exha;ut Pressre Loss 2,5’kPa

Supported by NEDO and METI
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Hydrogen Capability of Gas Turbines @ KHI

75 % 100 %
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High-Efficiency 100 MW Combined Cycle Power Plant
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L30A
1on1 | 2on1 (iei';a%)
CC Electric Qutput [MWe] 447 899 1015
CC Heat Rate [kJ/kW-hr] 6,650 6,620 6,520
CC Electrical Efficiency [%] 54.1 54.4 552
Number of Gas Turbine 1 2 2
Bottoming Cycle Type 2PNRH | 2PNRH 3PRH
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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
ﬁ ¥ @ +49 (0) 61727363 -21 @ +49 (0) 6172 7363 - 81
&REEN i adjili@kge-gmbh.com n.tekin@kge-gmbh.com
Gas Turbines
Area Sales Manager Area Sales Manager
Oliver Eisenblatter Martin Birkner
@ +49 (0) 61727363 =16 @ +49 (0) 6172 7363 - 25
eisenblaetter@kge-gmbh.com birkner@kge-gmbh.com
Kawasaki Gas Turbine places impprtance onl Efficient Energy, u;é". “Eco-friendly” and, )
“Reliable ProdichCrt ,:i%"t:;if:mth:’fzusophy of our products, Area Sales Manager Italy - Business Development Agent
we have introdiiced a new title for our products......."GREEN Gas Turbines". Mohsen Tava ngar Mercurio Group
() +49 (0) 6172 7363 - 27 () +39 0323060032
" Get Reliable Eco-friendly Ei Now " .
ey Eneray m.tavangar@kge-gmbh.com faretta.a@mercurio-group.com

Spain - Business Development Agent
SOLJET Energia

®) +34 914587732

soljet@soljet.com

© Kawasaki Heavy Industries, Ltd. All Rights Reserved Dr.-Ing. Nurettin Tekin

B Kawasaki
Powering your potential


http://www.kawasaki-gasturbine.de/
mailto:info@kge-gmbh.com
mailto:adjili@kge-gmbh.com
mailto:eisenblaetter@kge-gmbh.com
mailto:eisenblaetter@kge-gmbh.com
mailto:m.tavangar@kge-gmbh.com
mailto:soljet@soljet.com
mailto:marscheck@kge-gmbh.com
mailto:birkner@kge-gmbh.com
mailto:faretta.a@mercurio-group.com

