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1. Company introduction

MHPS is a company for the thermal power generation system

1 MHPS

)‘ Mitsubishi Heavy Industry (MHI) group

Products

Gas Turbine Steam Turbine Boiler Environmental Products Generator ICT solutions




1. Company introduction
H2 related technologies in MHI group

As MHI group, we can contribute to key technology in global supply chain
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1. Company introduction
H2 related activities in MHI group

Various activities related to H2 are on-going in MHI group
Global Alliances Research & Development Active Projects

H2 Gas Turbine H2 Gas Turbine
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2. MHPS Gas Turbine development
H2 Gas Turbine

Existing Gas Turbine can run with hydrogen
by limited modifications to combustion parts

Advanced Technoloqgy H2 Gas Turbine

MHPS’s “JAC” N o
Super High Efficiency GTCC Limited modification

to combustion parts

Efficiency : —65%0
Availability: 99.5%0




2. MHPS Gas Turbine development
H2 Gas Turbine

R&D for H2 Gas Turbine are on-going in 2 areas;

@® H2 Gas Turbine combustion technology development

@ Ammonia cracking system by using Gas Turbine exhaust heat
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2. MHPS Gas Turbine development
H2 Gas Turbine

@O H2 Gas Turbine combustion technology development
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*Developed under Hydrogen Value Chain National Project in Japan
by NEDO (New Energy and Industrial Technology Development Organization)



2. MHPS Gas Turbine development
Ammonia Cracking Gas Turbine

@ Ammonia cracking system by using Gas Turbine exhaust heat

- NH3 has advantage in cost and technical maturity
- Efficiency improvement of cracking system is the key for NH3 use

i cracking cost
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H2 cost
i + Target H2 cost in Japan at 2030
i+ Blue H2 basis (Natural Gas + CCS) !
i+ Incl. dehydrogenation/cracking cost |
i + Transport distance 10,000km :
(=Australia to Japan) |
LH2 MCH NH3 NH3
Global H2 Supply Chain (Direct combustion)
Reference:

The Institute of Associated Energy (Japan)
http://www.iae.or.jp/wp/wp-content/uploads/2018/02/metanation_20180221.pdf



2. MHPS Gas Turbine development
Ammonia Cracking Gas Turbine

@ Ammonia cracking system by using Gas Turbine exhaust heat

- Ammonia is cracked to H2 and N2 by utilizing exhaust heat of GT
- The cracked H2 and N2 can burn by H2 Gas Turbine

[System configuration example]
Ammonia cracking system
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Gas Turbine Steam Turbine
Exhaust gas *Developed under the Green Ammonia Consortium in Japan by SIP

(650 degC) (Strategic Innovation Promotion Program)
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3. Summary (1/2)

(1) MHPS H2 Gas Turbine will contribute to Low Carbon Society

H2 Gas Turbine
Reduce CO2 at large scale
- 1.3 M tons/year CO2 reduction by 440MW CCGT

Fuels H2 infrastructure Ammonia cracking
development at best efficiency
- Large H2 demand for power generation - Utilize exhaust heat from Gas Turbine

Low Carbon Society




3. Summary (2/2)

(2) MHI group can contribute to realize global H2 supply chain
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LNG carrier

Hybrid fuel cell generator

(3) Public-Private Partnerships are essential to realize
the technology roll-out
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