
Mitsubishi Heavy Industries India Pvt. Ltd.

© MITSUBISHI HEAVY INDUSTRIES INDIA PVT. LTD.  All Rights Reserved.

Rei KIMURA, Managing Director

Mitsubishi Heavy Industries India Pvt. Ltd.

MHI Group Challenge for the Sustainable Future 

– Energy Transition / Hydrogen

2023 Green Hydrogen COnclave



© MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 2

254 Group Companies
(Consolidated)4.2

Trillion JPY as MHI Group

REVENUE

77,000
Consokidated Employees 

worldwide

Mitsubishi Heavy Industries (MHI) Group is one 
of the world’s leading industrial groups, 
spanning energy, logistics, infrastructure, 
industrial machinery, aerospace and defense. 

Mitsubishi Heavy Industries Group at a Glance 1/2

Foundation  

1884
over 130 years history
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Mitsubishi Heavy Industries Group at a Glance 2/2

CO2 capture plantsCompressorsGas turbines

Rocket engines

Aero engines

Waste-to-energy Aerospace Defense

Metals machinery

TurbochargersTransportation

Chemical plants

Diverse

products
At sea, on land,
in the sky & 
space
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Type of Hydrogen

Category Type Production process Technology in MHI Group

Carbon
Free

Green
Electrolysis by renewable electricity
H2O → H2 ＋ ½O2

Electrolyser (Hydrogen Pro)

Pink
Electrolysis by nuclear energy
H2O → H2 ＋ ½O2

Nuclear power - PWR

Turquoise
Thermal decomposition of fossil fuel
CH4 → 2H2 + C

Methane pyrolysis
(Monolith)

Blue
Thermal reforming of fossil fuel w. CCS
CH4 + 2H2O → 4H2 + CO2

Natural gas reforming
CO2 capture

Ordinal
(emit CO2)

Gray
Thermal reforming of fossil fuel
CH4 + 2H2O → 4H2 + CO2

Natural gas reforming

The type of hydrogen varies depending on the process of its production.
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MHI Group in Global Hydrogen Supply Chain

MidstreamUpstream Downstream

Simultaneous (parallel) development of Global Hydrogen Supply 
Chain, Upstream, Midstream, and Downstream, are essential to 
realize the Sustainable Future – Energy Transition
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Partnership in Electrolyser

Investment in HydrogenPro (Norway)Electrolyser

 HydrogenPro, established in 2013, aims to be a world leading designer and supplier of 

alkaline electrolyser technology, that meet the highest standards for safety, reliability and 

long lifetime.

 MHI Group Undertakes Investment in HydrogenPro of Norway, in October 2020.

Hydrogen Pro

Large-scale Hydrogen 
Production Plant

Middle-size Electrolysis
(10-20MW)

Renewable Energy

Water

1

H
Hydrogen1.008

https://www.mhi.com/news/201014.html

Upstream
Midstream

Downstream
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Investment to H2U - Carbon-free Ammonia Production Project (Australia)

H2

NH3

Water Electrolyzer Ammonia 
production plant

Hydrogen 
gas turbine

MHI Main Products

Hydro

Wind

PV

Shipping Fuel

Fertilizer

Chemical

Export

H2

O2
H2

Blast furnace
Converter furnace

 Using abundant renewable energy in Australia to produce hydrogen and ammonia

 Contributing to regional steel industry and exporting carbon-free ammonia.

Hydrogen & Ammonia Production Project
Upstream
Midstream

Downstream
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MHI Group in Global Hydrogen Supply Chain

MidstreamUpstream Downstream
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Investment to  Advanced Clean Energy Storage (ACES) Project (USA)

 The world’s largest renewable energy storage project.

Location

Storage Capacity

Utah, USA

150GWh x 2

Hydrogen Storage Midstream
Upstream

Downstream
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NH3 Transportation 
Upstream
Midstream

Downstream

Ammonia (NH3) is the best hydrogen carrier, because of 

1) Highest content of hydrogen in volume
2) Easy handling

LH2 require higher energy consumption, because of its lower 
liquidus temperature.

NH3 -33.4
LPG       -42
LNG -162
LH2 -254
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NH3 Carrier / NH3 Fueled Ship

 Commence development of Large-size Ammonia (NH3) Carrier fueled by NH3, to 
promote demand for NH3 and increase volume of marine transportation of NH3.

Upstream
Midstream

Downstream
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MHI Group in Global Hydrogen Supply Chain

MidstreamUpstream Downstream
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 Saving Investment Costs
Can be applied to existing power plant facilities

with minimum modifications

Hydrogen Gas Turbine for Power Generation

 Carrier Flexibility
Low purity hydrogen is usable and can be 

transported with any carrier

Hydrogen Gas Turbine
Upstream
Midstream

Downstream

LPG/Ammonia
Multi Gas Carrier

Exhaust 
heat

Ammonia

Hydrogen GT
H₂

Ammonia Utilized GTCC

Ammonia Cracking

Hydrogen combustion :
A) Faster combustion speed
B) Lower calorific value 
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EU Taxonomy and MHI development schedule

Upstream
Midstream

Downstream

 Progressing with validation testing with the goal of commercializing carbon-free power generation 

using Hydrogen

 Achieved 50% mixed hydrogen firing during combustor test, an important step toward achieving 

commercialization in 2025

Hydrogen Gas Turbine
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Location of Projects

Source: LADWP Los Angeles Times

Los Angeles
●

Adelanto
Converter
Station

ARIZONA

UTAH

NEVADACALIFORNIA

OREGON IDAHO

Intermountain
Power Plant

Advanced 
Clean Energy 
Storage 

Intermountain HVDC 500 
kV line

Southern
Transmission
System

Power Output

Gas Turbine Model

Location

840 MW (by 2 CCGT)

M501JAC

Utah, USA

 30% renewable hydrogen  by 2025. 

 100% renewable hydrogen by 2045

Intermountain Power Plant 

Hydrogen Gas Turbine - Supply 
Downstream

Upstream
Midstream
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Joint Development of Tri-generation for Data Centers (Singapore)

Electricity

steam

Cold/ Heat
Hydrogen GT

CO₂ Capture 
Plants

Turbo Chillers Data 
Centre

CO2 Storage

Natural Gas

MHI’s Main Products
Tri-generation

Plant

 Supplying clean electricity, cooling/heat, and steam derived from carbon-free hydrogen for 
carbon neutrality of data centers

Joint Development of Tri-generation Plant
Downstream

Midstream
Upstream
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Ammonia (NH3) Gas Turbine

2nd Air

Primary Air

Fuel NH3

Rich
Zone

Lean 
Zone

Quick 
Mixing

Solution

Rich-Lean Two 
Stage Combustor

H-25 Gas turbine

• Output: 41.0MW
• Efficiency:   (SC) 36.2% (SC)

(Cogen) more than 80%
• Deliveries : about 200 units

Ammonia combustion :
1) Slower combustion speed, 
2) Lower calorific value,
3) Lower combustion temperature 
4) Nox generation

Upstream
Midstream

Downstream
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 Development started                                                   
in 2019. 30% Co-firing combustion test was 
successfully done.  Further development in 
progress

 Rated Output:300kW～１MW

 Market release by 2030s supporting hydrogen 
market Emission

Fuel Gas

Air

C T

Air Cooler

Air Release Valve

Principal Chamber

Piston

Inlet Valve

Spark Plug

Biogas SOFC at Asahi Breweries Ibaraki Brewery

SOFC:Solid Oxide Fuel Cell SOEC:Solid Oxide Electrolysis Cell

 Multi-fuel capability (hydrogen, natural gas 
biogas, etc.)

 Rated Output:200kW～2MW

 Power Generation Efficiency: 53%
Overall Efficiency: 73%（when supplying hot water）

 First overseas project delivered in 2022

 Can be applied to SOEC (hydrogen production)

H Gas EngineFuel Cell (SOFC)

Other Technology for Hydrogen 
Upstream
Midstream

Downstream
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Green Steel       MIDREX
Upstream
Midstream

Downstream
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Green Steel        HYFOR
Upstream
Midstream

Downstream
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Green Steel       HyREX
Upstream
Midstream

Downstream
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Green Steel
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MHI group publications

Hydrogen E-book

https://oilandgas.mhi.com/ebooks/hydrogen-powering-a-net-zero-future/






