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Aero Engine,
Space and Defense

（Jet engine，Rocket）

Social Infrastructure
and Offshore Facilities

（Bridge，Transportation System，Security etc.）

General-Purpose Machinery
(Compressor，Separator，Turbo Charger etc.)

About IHI - Business areas and products -
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Resources, Energy and Environment
（Boiler，Gas Turbine，Gas Engine，LNG Terminal，Process Plant，Nuclear Equipment etc.）

Industrial Systems
（Steel Manufacturing furnace，

Heat /Surface Treatment ，Material Handling System etc.）



IHI’ s vision - Carbon neutrality in the future -

Carbon neutrality of 
power generation

Biomass
Wastes

Nuclear

Atmospheric CO2

Hydrogen, Ammonia

Hydrogen Source

Carbon 
Source

Fuel for transportationRenewables
Power to X

Power from biomass, 
hydrogen & ammonia 

Fuel for industry 
& household

Carbon neutrality of 
feedstock

Electrification

Bio-fuel
E-fuel

Carbon neutrality of 
fuel

Bio-feedstock
E-feedstock

Feedstock for industry

CO2

Negative 
emission

Carbon neutrality of primary 
energy & hydrogen/carbon source
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Power from Nuclear

Carbon

Hydrogen

Carbon Neutrality
Rate of emission
＝Rate of fixation

Electricity

CO2

Inevitable CO2
emission
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Sustainable Energy Transition

5

Feasibility study for 20% ammonia co-firing

Feasibility study for
Clean ammonia production and 20% 
ammonia co-firing

Advance technologies for Sustainable 
energy transition

 So many inquires about technologies for Sustainable 
energy transition has been delivered to IHI.

 IHI with METI is focusing on projects in Asian countries.

MoU between IHI and PJB
On Energy transitions by Ammonia and Biomass

IHI’s Action for Carbon Neutrality in ASIA 
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Fuel Ammonia - Roadmap for fuel ammonia -

Supply

Utilization

2020 2025 2030
Natural Gas

（Blue） Supply of Blue AmmoniaFS, Construction of Supply Chain  

Renewables
（Green）

Supply of Green     
Ammonia

GTs (~0.3MW) Commercialization Implementation

Implementation

Industrial Furnaces ImplementationDevelopment & Commercialization

GTs (2MW～)
SOFC ImplementationDevelopment & Commercialization

Coal Power Plants
(~1,000MW)

Marine Engines Development & Commercialization, Standardization, etc. Implementation

ACCGT (100MW～)

Engineering of 
Small-scale Demos

FS ImplementationLarge-scale Demo
& Facility Design

Demonstration with
Saudi Arabia

Carry out Small-scale Demo, 
Construction of Supply Chain for Large-scale Supply

Development & Commercialization Implementation

0.5-1 Million ton/y
for Japanese market

3-5 Million ton/y
for Japanese market
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Roadmap for fuel ammonia implementation
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Fuel Ammonia - About ammonia -
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Source : Prof.Kobayashi, Tohoku Univ.
Comparison of swirl flame

City gas Ammonia 
co-firing 

Problems to overcome
(1) Optimized combustor design for stable flame and reduction of fuel-

NOx to use ammonia in thermal power plant. 
(2) Evaluation of performance of power plant
(3) Safety measures
(4) Feasibility studies
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※2MW class gas turbine(IM270)※CFT(10MWth Coal Firing Test furnace)

Insulator

FC stack

Heat 
exchanger

 Basic research of ammonia combustion mechanism
 Development of co-firing technology : stable combustion & NOx reduction
 Brief feasibility study for commercialization

FY2014-2018

※1kW system

FY2019-2020  Improvement of technology : 
・Improvement of co-firing ratio (over 50%) 

・Simplification of the system
 Feasibility study for demonstration

Target：
 Demonstration by 1,000MW 

commercial boiler (20% 
ammonia co-firing)

FY2021-

Target : 
 Development of 100% 

ammonia fueled 2MW class GT
 Application for zero-emission 

combined heat and power

Target：
 Scaling up to 10kW
 Application for 

decentralized power

Coal fired boiler Gas turbine SOFC
Fuel Ammonia - Ammonia utilization technology -
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JERA and IHI Move Up the Start of Large-Volume Co-firing of Fuel 
Ammonia in the Demonstration Project at Hekinan Thermal Power 
Station                                                                              - May 31, 2022 -

JERA Co., Inc. and IHI Corporation have been conducting, under the New Energy and
Industrial Technology Development Organization(NEDO) ’s “Development of Technologies for
Carbon Recycling and Next-Generation Thermal Power Generation / Research, Development
and Demonstration of Technologies for Ammonia Co-Firing Thermal Power Generation”
program ＜NEDO JPNP16002＞.

Hekinan Thermal Power Station (Hekinan
City, Aichi Prefecture), where the demonstration
project will be conducted

Outline of Boiler and Modified Burners

https://www.ihi.co.jp/en/all_news/2022/resources_energy_environment/1197931_3488.html

Fuel Ammonia - Ammonia utilization technology -

9
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CO₂-free power generation achieved with the world’s first gas 
turbine using 100% liquid ammonia
–Reduction of over 99% greenhouse gases during combustion–

- June 16, 2022-

2,000-kilowatt-class gas turbine at IHI 
Yokohama Works

https://www.ihi.co.jp/en/all_news/2022/resources_energy_environment/1197938_3488.html

IHI has succeeded in reducing greenhouse
gases by over 99% during combustion of
liquid ammonia in a 2,000-kilowatt-class
gas turbine achieving truly CO₂-free power
generation.
Looking forward, we will further reduce
NOx levels, improve operability, evaluate
long-term durability, and proceed with
efforts toward the practical application of a
100% liquid ammonia combustion gas
turbine in 2025.
This research and development is
supported by the Green Innovation Fund,
under the New Energy and Industrial
Technology Development Organization
(NEDO).
＜NEDO JPNP21020＞

Fuel Ammonia - Ammonia utilization technology -

10
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Feasibility Study on Ammonia Fuel 
to Decarbonize Power Sector in Peninsular Malaysia

11

Blue / Green Ammonia

TNB’s Coal Fired PS and Petronas’s Ammonia Plant

 METI grant to investigation / Exports of High-Quality Energy Infrastructure to Overseas
 Joint FS between IHI(IPSM) / TNB / Petronas     
 FS on Ammonia Co-Firing at TNB/Janamanjung #1 (700MW)
 FS on Ammonia Supply Chain in Malaysia

Ammonia production (Sabah, Sarawak)⇒Transportation⇒ Fuel Ammonia Utilization (Peninsula Malaysia)   

https://www.ihi.co.jp/en/all_news/2021/resources_energy_environment/1197552_3360.html

Fuel Ammonia - Introduction in ASIA 1 -

Copyright © 2022 IHI Corporation All Rights Reserved.
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Commencement of Technical and Economic Feasibility Study in order to 
Achieve Ammonia Co-Firing at a Coal Fired Power Plant in India

12https://www.ihi.co.jp/en/all_news/2021/resources_energy_environment/1197687_3360.html

Fuel Ammonia - Introduction in ASIA 2 -
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IHI to Verify Ammonia Co-Firing and Mono-Firing Technologies at 
Indonesian Thermal Power Plants

13https://www.ihi.co.jp/en/all_news/2022/resources_energy_environment/1197857_3488.html

Fuel Ammonia - Introduction in ASIA 3 -
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IHI and Subsidiary Sign EPC 
Contract for Demonstration 
Plant at Australian Carbon-
Free Hydrogen Project

- March 29, 2022 -

IHI announced today that Australian 
electricity provider CS Energy Ltd has 
awarded subsidiary IHI Engineering 
Australia Pty Ltd an engineering 
procurement and construction contract for 
the Kogan Renewable Hydrogen 
Demonstration Plant (HDP). This project 
will be adjacent to the Kogan Creek Power 
Station in Queensland, Australia.

Woodside, IHI and Marubeni to 
Study Hydrogen Exports as 
Green Ammonia from Tasmania

- May 20, 2021 -
Woodside Energy Ltd.

IHI Corporation
Marubeni Corporation

Woodside Energy Ltd., IHI Corporation and 
Marubeni Corporation have signed a Heads 
of Agreement to investigate the production 
and export of green ammonia produced 
from renewable hydro power in the 
Australian state of Tasmania.

Green Ammonia Supply Chain

Fuel Ammonia - Fuel ammonia supply chain -

14
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◆ IHI’s development of technology related to biomass combustion

Ash accumulation

Co-firing in furnace

Burner

(CCTF)

Coal Mill Pellet Mill

Pellet Mill

Numerical    
analysis

Corrosion

Biomass (co-)firing
To reduce CO2 emissions (carbon neutral) from coal-fired power plant,
IHI are working on the development of technology for biomass (co-)firing.

15

Biomass - Biomass technology -
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Biomass - About biomass -
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Biomass type
LHV, Moisture (Typical)

LHV: Lower Heating Value
(as received base)

WOODY

Woody Chip
11.7 MJ/kg, 33%

Woody Pellet
16.7MJ/kg, 12%

Bark
7.4 MJ/kg, 52%

;d[dPruned Wood
8.0 MJ/kg, 43%

Various shape

Easy to handle in 
pellet form

AGRICUL
TURAL Coffee 

Grounds
8.8 MJ/kg, 60%

Bagasse
6.9 MJ/kg, 49%

Palm Waste
14.6 MJ/kg, 10%

High 
moisture
content

WASTE
Waste 
Wood
13MJ/kg, 25%

Paper 
Sludge
2.6 MJ/kg, 
64%

Including Chlorine 
and foreign matter 
such as nails etc. 

High moisture
Low Calorific value

Example of Biomass



Biomass - IHI biomass (co-)firing power plant -

Ishinomaki

Gross MW 149MW
Fuel Coal, Woody pellet, 

Woody chip
Co-firing Ratio 30cal%

→Modified (～42cal%)
COD (Modified) in 2023

Aioi
Gross MW 200MW
Fuel Woody pellet
Co-firing Ratio 100cal% (with assist gas)

COD (Modified) in 2023

Suzukawa
Gross MW 112MW
Fuel Woody pellet
Co-firing Ratio 100cal% (with assist oil)

COD (Modified) in 2022

Nakayama Nagoya Unit2
Gross MW 110MW
Fuel Coal, Woody pellet
Co-firing Ratio 30cal%
COD in 2017

Nanao Unit2
Gross MW 700MW
Fuel Coal, Woody pellet
Co-firing Ratio 15cal%
COD (Modified) After FY2024

Copyright © 2022 IHI Corporation All Rights Reserved. 17

IHI already has a result of more than 30cal% 
biomass co-firing. 
And is working toward 100cal% by modification.  

IHI biomass (co-)firing power plant

Shinonoda Unit1 & 2
Gross MW 500MW x 2 Unit
Fuel Coal, Woody pellet
Co-firing Ratio 15cal%
COD (Modified) in 2020



Received an order for the 
conversion to woody biomass fuel 
of boilers for power generation

-December 04, 2019-
IHI has received an order from Suzukawa
Energy Center Co., Ltd. for the woody
biomass conversion work of the thermal
power plant. This project is for the woody
biomass conversion project promoted by
Suzukawa Energy Center and will be the first
woody biomass conversion work in Japan at a
PC-fired boiler. Commercial operation is
scheduled in summer 2022.

Suzukawa Energy Center Power Station

Received an order for the 
conversion heavy oil and crude 
oil boilers to woody biomass fuel

-October 30, 2018-
IHI and IUK have received an order from Aioi
BioEnergy Co., Ltd. for the woody biomass
fuel change work of Unit 2 of KEPCO Aioi
Power Plant. This project is for the woody
biomass power generation project promoted
by Aioi BioEnergy, and commercial operation
is scheduled to begin in January 2023.

KEPCO Aioi power station
Copyright © 2022 IHI Corporation All Rights Reserved.

Biomass - Biomass utilization for thermal power -
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IHI technologies and contribution to the creation of carbon neutrality, 
solving the issues in the world largest vegetable oil industry.

□Under IHI’s Business Development

Fresh Fruit 
Bunch (FFB)

Palm Plantation
Palm Tree

Palm Oil Mill

Palm Oil Mill Effluent (POME)Oil Palm Trunk (OPT)

Soil Pollution & GHG Emission Water Pollution・GHG Emission

OPT Pellet EFB Pellet

Dump Dump Discharge

Crude 
Palm Oil

Clean Water

- Carbon reduction
- Improve environmental
- Circular economy

- Improve environmental
- Generate Renewable 
Energy

- Improve productivity

Empty Fruit Bunch (EFB)

IHI Palm Solutions

- Carbon reduction
- Improve environmental
- Circular economy

Soil Pollution & GHG Emission

Biomass - Biomass supply chain -
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■OPT amount:30mill-t/year
■GHG amount:15mill-t･CO2/year

■EFB amount:20mill-t/year
■GHG amount:10mill-t･CO2/year

■POME amount:60mill-t/year
■GHG amount:35mill-t･CO2/year



DAC
Direct Air Capture

Summary -IHI’s Technology Roadmap for Carbon Neutrality-

BECCS
Bio Energy CCS

Artificial
Photosynthesis 

Direct Usage

Conversion to Valuables

Carbon Capture

Utilization

Co-production of 
H2 and Carbon
from fossil fuel

Renewable hydrogen

Application to 
various processes

Syngas from solid fuels

Horticulture

Solar thermal
Reactor

Oxyfuel Combustion

Post Combustion
(Chemical absorption)

Australia PICA Project

Australia Callide Project

Power Steel Cement

Biomass + CCS

H2

CO
H2

凡 例

ｽﾏｰﾄｺﾐｭﾆﾃｨ構築事業

福島復興実用化開発
(ｲﾉﾍﾞｰｼｮﾝ･ｺｰｽﾄ)

水素研究施設
(水素研究ｴﾘｱ)

水素研究棟
(計画中)

先進型太陽光発電設備

下水処理場へ電力供給

地域エネルギーマネジメント
管理棟

災害対応事業
復興交流センターへ専用回線で

災害時に電気供給

下水汚泥乾燥設備
バイオ燃料製造実用化開発

相馬市下水処理場

水素製造研究設備
(水電解装置、水素ﾀﾝｸ)

大容量
蓄電池

災害時の
燃料電池発電

(BCP)

太陽光電力

燃料電池電力

特定送配電事業
(小売供給含)

送配電設備
(自営線)

そうまIHIグリーンエネルギーセンター：
相馬市光陽2丁目 相馬中核工業団地 (東地区)
広さ： 約 54,000m2

Industry

Fossil fuel Carbon material

Fuel
Chemical feedstockCatalysis

Electrolyzer
Souma-IHI

Green Energy Center

Feedstock
Gasification
TIGAR®

C
O

2
R

ed
uc

tio
n 

2020 2030 2050

Biomass production 
& utilization

Palm waste

Mineral Carbonation

Biofuel

Jet fuel from algae

Captured 
CO2

H2

Renewable
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Carbon 
Neutrality

Biomass

H2, NH3

Energy 
Management
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