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JERA’s Value Chain covers from upstream to downstream

As of March 31, 2023

 Upstream Investment

6Projects

 LNG Procurement from

15Economies

 LNG Fleet Carriers

19 carriers

Upstream Development
Fuel Procurement

Fuel 
Transportation

LNG Receiving and
Storage Terminals Domestic and Overseas Power Generation Electricity and 

Gas Sales

 LNG Tank Capacity in Japan
6.65million kL3

 Equivalent to
Approx. 30% of LNG 
tank capacity 
in Japan

 LNG Receiving Terminals in 
Japan

11 terminals3

 Thermal Power Station
26stations4

 Power Generation Capacity
Approx.61GW 
The Largest in Japan

 Power Generation Output
Approx.235TWh1,4

Equivalent to approx. 33% of 
power generation in Japan

 Number of projects
In more than 10Economies
Approx.30Projects

 Power Generation Capacity 
Approx.12.4GW4

（Output Corresponding to Equity）

 Renewables Development Capacity 
Approx.2.2GW
（Included in the Power Generation Capacity）

Domestic Power Generation Overseas Power Generation

Total Assets
Approx. JPY

9.1trillion

LNG Transaction Volume1

Approx.35MTPA
Among the largest in the world

Sales
Approx. JPY

4.7trillion1

2

Optimization and 
Trading

1:Fiscal 2022
2:Represents the number of economies that imported LNG to LNG receiving terminals of JERA.
3:Includes jointly operated terminals in Chita and Yokohama
4: Includes capacity under construction. Excludes joint thermal power in Japan.

Photo: Chevron Australia
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Domestic Power Generation Share
and Power Generation Mix

 JERA is the largest power generation company in Japan, generating around 30% of domestic electricity
 JERA plays an important role in the stable supply of electricity in Japan, where there are no international 

transmission lines
 JERA is also the largest CO2 emitter company in Japan

28.6% 

Source : METI (As of April 2023)

Power Generation Business in Japan
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⓰US
• Brady IPP
• Tenaska Gas Thermal IPP
• Carroll County Gas Thermal IPP
• Cricket Valley Gas Thermal IPP
• Linden Gas Thermal IPP    
• Compass Gas Thermal IPP   
• El Sauz Wind Power
• Freeport LNG
• JERA Global Markets

(Optimization and Trading)
• JERA Americas

Overseas Businesses 
 From fuel sourcing to power generation, JERA holds assets in economies across the world.
 We aim to increase our renewable energy assets from the current 2.2GW to 5GW by 2025.

4

❸Qatar
• Ras Laffan B Gas Thermal IWPP
• Ras Laffan C Gas Thermal IWPP      
• Mesaieed Gas Thermal IPP
• Umm Al Houl Gas Thermal IWPP 

❹UAE
• Umm Al Nar Gas Thermal IWPP
• JERA Middle East and Africa

❺Oman
• Sur Gas Thermal IPP

❼Bangladesh
•Summit Power IPP Project
•Meghnaghat Gas Thermal IPP

❽Thailand
• EGCO
• Solar Power IPP
• Ratchaburi Gas Thermal IPP
• Wind Power IPP
• JERA Power Thailand

❾Japan

❿Chinese Taipei 
• Chang Bin/Fong Der/

Star Buck Gas Thermal IPP
• Formosa 1 Offshore Wind Power IPP
• Formosa 2 Offshore Wind Power IPP
• JERA Energy Taiwan

⓫Philippines
• TeaM Energy
• Aboitiz Power
• JERA Philippines

⓬Indonesia
• Cirebon Coal Thermal IPP
• JERA Energi Indonesia

⓭Australia
• Darwin LNG
• Gorgon LNG
• Wheatstone LNG
• Ichthys LNG
• JERA Australia

⓮Viet Nam
• Phu My Gas Thermal IPP
• JERA Energy Vietnam

⓯Singapore
• JERA Asia Pte. Ltd
• JERA Global Markets

(Optimization and Trading)

⓱Mexico
• Valladolid Gas Thermal IPP

❶Netherlands
• Rietlanden Coal 

Terminal

❷UK
• Gunfleet Sands 

Offshore Wind Power
• Zenobe Battery Energy Storage
• JERA Global Markets

(Optimization and Trading)
• JERA Green

EGCO IPP
Linden Gas Thermal IPP 

Formosa 1 Offshore Wind 
Power IPP

❻India
• ReNew Power Wind 

and Solar Power IPP

Wheatstone LNG

Branch Office
Thermal power generation 
business

Renewable energy business 

Fuel upstream business

Optimization business

LNG Supplying Economies

⓲Germany
• Hydrogenious LOHC Technologies 

Hydrogen Related Project
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Japan’s Energy Mix Policy for Electricity

1,024 TWh 934 TWh 1,065 TWh1,045 TWh

Nuclear

Fossil Fuel

Renewables
(incl. Hydro, Biofuel, 

etc.)
22~24%18%

72%

6%
20~22%

56%

36~38%
Renewable
50~60%

Fossil Fuel with CCUS, Nuclear
30~40%

H2/Ammonia
10%～

H2/Ammonia
1%

41%

20~22%

2021
Current situation

2030
Former Energy Strategic Plan

(2016)

2030
6th Energy Strategic Plan

(2021)

2050
Generation Portfolio

in Green Growth Strategy

 Japan is aggressively pursuing renewables to decarbonize power – but renewable energy alone is not enough
 For grid stability and seasonality, hydrogen/ammonia and CCUS are needed

5
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Contents of the report
 Executive summary
 The role of thermal generation in clean energy transition
 Technical options for decarbonizing thermal power plants
 Production and transport of low-carbon hydrogen and

ammonia
 Case studies
 System value aspects of low-carbon thermal plants
 Resource requirements and other uses of low-carbon fuels
 Conclusions

IEA - The Role of Low-Carbon Fuels in the Clean Energy Transitions of 
the Power Sector (October 2021)

“Using low-carbon hydrogen and ammonia in fossil fuel power 
plants can play an important role to help ensure electricity 
security in clean energy transitions.”
“Developing markets for low-carbon fuels and their supply chains 
by 2030 will establish significant opportunities in many economies 
and economic sectors.”

The Role of Low-Carbon Fuels in the Clean Energy Transitions of the Power Sector – Analysis - IEA

https://www.iea.org/reports/the-role-of-low-carbon-fuels-in-the-clean-energy-transitions-of-the-power-sector
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The challenge of achieving zero CO₂ emissions by 2050 

 JERA will take on the challenge of achieving, by 2050, zero CO₂ emissions in Japan and overseas.1

7

Complementarity between 
Renewable and Zero CO₂ Emission 

Thermal Power Generation 

Establishment of Roadmaps 
Suitable for Each Economy 

and Region

Adoption of 
“Smart Transition”

The Three Approaches of JERA Zero CO₂ Emissions 2050

1 JERA Zero CO₂ Emissions 2050 is premised on the continual development of decarbonization technology, economic rationality, and consistency with government policy. JERA is continuing to 
develop original decarbonization technologies and is taking the initiative to ensure economic rationality.

1 2 3
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 We are developing renewable energy widely, such as wind/solar/battery around the world.

 Development target is 5.0GW by FY2025.

First initiative: Renewable Energy

JERA’s RE Development

Target[MW]
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2,000

3,000

4,000

5,000

2,200
650

5,000

2019
:Wind :Solar :Battery

8

Gunfleet Sands Offshore 
Wind IPP (UK)

Offshore Wind at 
Hokkaido/Aomori/Akita

Zenobe Battery 
Storage (UK) Reuse/Recycle of used EV battery 

with TOYOTA

ReNew Power Wind 
and Solar (India)

Solar power generation 
projects in Japan

Formosa 1~3 Offshore 
Wind IPP Project 
(Chinese Taipei)

El Sauz Wind Power 
Project (USA)

Gia Lai Electricity Joint Stock 
Company Wind and Solar 
(Viet Nam)

2023 2025

8
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Second initiative: Zero CO₂ Emission Thermal Power Generation 
 Renewable power alone is not enough to cover the entire electricity demand Japan, due to limited potential,

power grid unconnected to other regions, etc.
 By introducing “clean fuel (Hydrogen/Ammonia)” into thermal power generation, we can realize CO2

reduction while securing stable electricity supply.

9

 Low CO2 emission while 
keeping the benefits of 
thermal power generation Unstable output due to 

whether conditions

 No CO2 emission during 
power generation

 Sufficient and Stable 
supply

 Flexibility and adaptability 
on demand

 CO2 emission from fossil 
fuels combustion

Advantage

Renewable Power Thermal Power Generation Zero CO₂ Emission Thermal 
Power Generation 

Disadvantage

Advantage
Advantage

Disadvantage
Complement

Improve

Maintain
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JERA Zero CO₂ Emissions 2050 Roadmap for its Business in Japan

*Compared with the emissions intensity of thermal power generation for the whole economy based on the long-term energy supply and demand forecast for FY 2030 presented by 
the government.

Fuel Substitute with H2

Fuel Substitute with Ammonia

Renewable Energy
• Promote development focused on offshore wind power
• battery storage solutions

2030

CO2
Emissions 
Intensity
▼ 20% *

2050

Challenge
CO₂ 

Net Zero

Shut down inefficient coal power 
plants
• Shut down all inefficient JERA coal power 

plants by 2030

Demonstration Resolving Technical Issues
(Selection of Hydrogen Carrier)

Demonstration 20% Substitution
50%

Substitution

100% 
Firing
Rate

Start
Operation

Increase 
Substitution 

Rate
H H

H
N
H

H

 Achieve net zero emissions in Japan through low-efficiency coal elimination, ammonia and hydrogen substitution, 
and renewable energy

 The path to zero emissions varies depending on the situation of the economy or region. Develop optimal roadmap 
overseas sequentially

2035

CO₂ 
Emission

More 
Than
60％

Reduction

（vs FY 2013）

10
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Hydrogen/Ammonia Supply Chain Development

11

Natural gas Reforming

CO₂

Selection of 
hydrogen carrier

1 CCUS: Carbon dioxide Capture, Utilization and Storage
2 EOR: Enhanced Oil Recovery
3   AEC : Alkaline Electrolysis
4   AEM: Anion Exchange Membrane 
5 PEM : Proton Exchange Membrane
6  SOEC : Solid oxide electrolysis cell

Renewable energy Electrolysis

Ammonia
synthesis

Storage
and loading

Marine
transport 

Unloading
and storage 

Gasification or
Cracking

Expansion into 
other industries

Fuel cells

Industrial
furnaces

Zero-emission 
thermal power

Ship fuel

Automobile fuel

Blue Hydrogen
(derived from fossil fuels)

Green Hydrogen
(derived from renewable energy)

Ammonia

Blue H2

H2

Green H2

CCUS 1

Development of 
electrolysis

( e.g.AEC3  :AEM4 :PEM5

:SOEC6 etc )

Less CO2 Intensive 
Reforming; Capturing 

Flue gas CO2;  

More efficient 
ammonia synthesis

Large 
capacity
Storage

Development 
Ammonia cracking 

technology

Development of 
large-scale firing 

technology

H2

Upstream 
(Production)            Midstream (Conversion, Transportation, Storage) Downstream 

(utilization)
CO2 Utilization 

and Storage 
technology

Technology Development
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Initiatives to Establish Hydrogen and Ammonia Supply Chain

12

 JERA is collaborating with many players to develop a low-carbon fuel supply chain.

Cooperation with
Yara International

Demonstration Project to Develop Technology to 
Increase the Ammonia Substitution Rate at Coal-fired 
Boilers

Ammonia Substitution at Hekinan Thermal Power Station

International Competitive Bidding
for the Procurement of Fuel Ammonia

R&D of Innovative Ammonia Synthesis Catalysts

Investment in Hydrogenius

Hydrogen utilization at Linden Thermal Power Station

Hydrogen Utilization Demonstration 
Project at an LNG GTCC

Uniper and Hydrogenious of Germany to Partner with 
ADNOC to Explore Hydrogen Opportunities

MOU with Idemitsu
in Ise Bay

MOU with 
Kyusyu/Chugoku/Tohoku/Shikoku

/Hokuriku/Hokkaido Electric

MOU with ENEOS and JFE 
(Hydrogen and Ammonia)

Bayu-Undan Gas Field CCS

Technological Development of 
CO2 Recovery with Chiyoda and RITE

Study and Support for Power Sector 
Decarbonization Roadmap for Indonesia

MOU with Summit Power, in Bangladesh
(Development of a Decarbonization Roadmap)

MOU with EGCO, in Thailand
(Energy Transition)

MOU to consider ammonia Substitution in Philippines to 
support decarbonization with Aboitiz Power, in the 
Philippines

●Ammonia ●Hydrogen
●CCS, etc. ●CN Roadmap, etc.

MOU with Uniper for 
Procurement and Sales of 

Clean Ammonia

Collaboration with Chevron 
on CCS projects in the US

https://www.jera.co.jp/english/information/20220107_823
https://www.jera.co.jp/english/information/20220107_823
https://www.jera.co.jp/english/information/20220107_823
https://www.jera.co.jp/english/information/20210524_677
https://www.jera.co.jp/english/information/20220107_824
https://www.jera.co.jp/english/information/20210913_760
https://www.jera.co.jp/english/information/20210728_722
https://www.jera.co.jp/english/information/20210826_748
https://www.jera.co.jp/english/information/20210826_748
https://www.uniper.energy/news/uniper-hydrogenious-of-germany-and-jera-americas-to-partner-with-adnoc-to-explore-hydrogen-opportunities
https://www.uniper.energy/news/uniper-hydrogenious-of-germany-and-jera-americas-to-partner-with-adnoc-to-explore-hydrogen-opportunities
https://www.jera.co.jp/english/information/20220616_929
https://www.jera.co.jp/english/information/20220616_929
https://www.jera.co.jp/english/information/20220421_888
https://www.jera.co.jp/english/information/20220421_888
https://www.jera.co.jp/english/information/20211208_809
https://www.jera.co.jp/english/information/20220513_906
https://www.jera.co.jp/english/information/20211125_793
https://www.jera.co.jp/english/information/20211125_793
https://www.jera.co.jp/english/information/20210927_765
https://www.jera.co.jp/english/information/20210927_765
https://www.jera.co.jp/english/information/20210927_765
https://www.jera.co.jp/english/information/20220905_969
https://www.jera.co.jp/english/information/20220905_969
https://www.jera.co.jp/english/information/20220905_969
https://www.jera.co.jp/english/information/20220905_969
https://www.jera.co.jp/english/information/20220905_969
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Production Procurement Shipping Generation

Initiatives to Establish Hydrogen and Ammonia Supply Chain cont...

Cooperation in Shipping Area

MOU covers :
 Developing fuel-ammonia carriers suitable for domestic thermal

power plants and receiving stations
 Building a fuel ammonia transportation and receiving system
 Installing and operating propulsion engines that use ammonia

as ship fuel
 Working with related parties

to foster the formation of
rules related to the reception
of fuel ammonia

Receiving/
Storage

 JERA has conducted an international competitive bidding 
process for the procurement of fuel ammonia. (2022.2-)

 In Jan 2023, JERA has executed MOUs with CFI and Yara, 
as a result of bid for development and sales of clean 
ammonia.

Number of 
bids sent Approx. 30 companies

Duration Long term from FY2027 into 2040s
Quantity Up to 500,000 t/year
Delivery FOB

Others

- CO2 is not generated during ammonia
production, or captured and stored.
- JERA has the opportunity to participate in
ammonia production projects.

 JERA has signed MOU with “NYK” and “MOL” to cooperate 
in transporting fuel ammonia. (2022.11)

Cooperation in Upstream Area

13
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Production Procurement Shipping Receiving/
Storage Generation

Initiatives to Establish Hydrogen and Ammonia Supply Chain cont...

Demonstration for Ammonia Substitution 

 Small-scale ammonia substitution test has been 
completed. (2022.7)

 Preparations are underway to conduct a large-
scale 20% substitution demonstration in FY2023.

Collaboration with Utilities

 JERA has signed MOU with 6 Japanese utility 
companies to consider collaboration aimed at the 
adoption of hydrogen and ammonia as fuel for 
power generation. 

MOU covers :
 Joint procurement to reduce LCF costs
 To establish transportation and storage methods for LCF
 Working to gain policy support and to develop rules related to LCF
 Exchanging opinions and considering collaborative projects regarding 

the introduction of LCF in Japan

14
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JERA’s Zero Emissions Technologies’ Development Timeline 

 20% ammonia generation Demonstration test will start by FY2023. Demonstration test of
ammonia generation over 50% will conduct by FY2028 at Hekinan and other Power Plants.

 After the demo tests, commercial operation will start at the power plants.

15

Ammonia

Hydrogen

Development of Boiler/Gas Turbine for
100% ammonia usage

Over 50%
Substitution

rate

～2030 ～2050～2035

Construction
for demo

Demo
Test

FY2023
20%

Substitution 
rate

Development of burner
/construction for demonstration

Demo
test

Substituti
on

/100%
Construction

for demo
Demo
Test

30％ Substitution(by volume)

Construction 
for commercial

operation

Start 
Operation

20% switch

Construction 
for commercial

operation

Start 
Operation

Start 
operation

Expansion of Substitution rate /
Development for enlargement

100%

~FY2028

~late 2020s

late 2020s

Over 50%

early 2030s

mid 2030s

100% ammonia 
usage

100% H2 usage



© JERA Co., Inc. All Rights Reserved.

Outline of required modification for Ammonia
 JERA makes modification works for Ammonia in Hekinan Unit 4 
 Small modification is required, but the most of existing facility and DeNOx(SCR) unit for treatment of exhaust 

gas can be used.

16

Steam turbine

Conversion to an ammonia
Substitution burner

Boiler

DeNOx(SCR) 
unit

Exhaust gas desulfurization 
unit

Existing DeNOx(SCR) unit can be used

Coal handling equipment

Ammonia tanker

Tank

Facilities such as berths and tanks are required

Vaporizer Ash treatment equipment
Coal tanker

Modification range

EP
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Development of Ammonia Substitution technology

 A challenge of using ammonia in a blended fuel is controlling NOx emissions
 JERA’s demonstration test program will use modified burners that inject ammonia at the center of a stream of

pulverized coal and air

17

NOx concentration in 20% ammonia 
Substitution is as same as coal firing 
condition.

Ministerial Strategic Innovation Promotion Program (SIP)

20% Ammonia Substitution
100% Coal

Substitution Burner
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The Demonstration Test for Ammonia Generation (FY 2021-FY 2024)

18

Schedule of the demonstration

NEDO project “R&D and Demonstration of Technologies for Ammonia 
Substitution Thermal Power Generation” 

Companies JERA and IHI

Place Hekinan Thermal Power Station
 (1,000MW) in Aichi prefecture, Japan

Contents - Installation of Ammonia Substitution burner &  supply facility
- 20% coal as fuel will be replaced by ammonia.

Ammonia 
Consumption 30,000 to 40,000 tons during the test

NEDO：New Energy and Industrial Technology Development Organization 

FY 2021 FY 2022 FY 2023 FY 2024

Milestone

Installation of 
Ammonia Substitution 
burner 

Installation of ammonia 
tank and supply facility

Started Small Ammonia combustion at Unit 5 First arrival of
fuel ammonia

20% ammonia 
demo test

Detailed designBasic design Installation of 
Substitution burner

Detailed design Site
preparation

Construction of ammonia tank 
and supply facility
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Procurement of Fuel Ammonia

19

Number of bids 
RFP sent Approx. 30 companies

Contract duration FY2027～2040’s Long term

Quantity Max. 500,000 ton/year

Delivery FOB

Others
• In principle, CO2 is not generated during ammonia production, 

or is collected and stored.
• JERA's opportunity to participate in the ammonia production projects

 JERA conducted an international competitive bidding for the procurement of fuel ammonia.

Main 
T&Cs

 In January 2023, JERA has executed MOUs with Yara and CFI, as a result of bid process, for potential 
collaboration for the joint project development and sales & purchase of clean ammonia. 
The joint development of 1 million mtpa blue ammonia project in US.
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JERA’s efforts to support Asia’s Energy Transition

20

Philippines - February 2023
• MOU signed under witness of President 

Marcos to consider ammonia 
Substitution in Philippines to support 
decarbonization 

Thailand - January 2023
• MOU signed with EGCO for collaboration on 

decarbonization initiatives
• MOU signed with multiple parties for 

conducting feasibility study for ammonia 
Substitution at the BLCP thermal power 
station

Bangladesh - April 2022
• Signed of MOU for Cooperation on 

Decarbonization Roadmap
• Acquired 22% of shares of Summit 

Power, the largest IPP in Bangladesh

Singapore - August 2022
• MOU with MHI and Jurong Port to jointly 

explore establishing 100% ammonia fired 
power plant combined with bunkering 
operations in Singapore

Malaysia - October 2022
• MOU with IHI for collaboration towards 

expansion of ammonia in Malaysia’s 
energy sector to support decarbonization

Indonesia - Nov 2021
・JERA concluded an 
agreement with JICA 
regarding a "Data 
Collection Survey on 
Power Sector in Indonesia 
for Decarbonization.“

Thailand - May 2023
MOU signed with PTT to 
• Study on the construction of hydrogen and 

ammonia supply chain in Thailand 
• Evaluation of the feasibility of ammonia cracking 

technology supplying hydrogen
• Development of hydrogen/ammonia production 

business assuming supply to Thailand



© JERA Co., Inc. All Rights Reserved.

Study for Zero Emission Thermal Power Development Timeline
"Data Collection Survey on Power Sector in Indonesia for Decarbonization“(2021.11)

21

Ammonia

Hydrogen

Boiler

Gas 
Turbine

~2030 2031~2040 2041~2050 2051~2060

Substitution 
Burner

100% 
Firing GT

Substitution 
GT

100%
Firing GT

Burner 
Developm

ent

Combustor 
Development

(40MW)

Combustor 
Development

Development of 100% Firing Boiler

          Enlargement in Size

20% Over 50% Substitution
Demo test by 2028

Practical 
Operation

2025~

30%vol Substitution rate
Demo Test ~ 2025

Increase Hydrogen RateAround 
2030

Achieve Carbon Neutrality by utilizing multiple 
decarbonization technologies (CCS, hydrogen, 
ammonia)

Start 100% ammonia firing at existing coal-
fired thermal power plants in the mid-2040s, 
contributing to reduction in CO2 emissions

Expansion of 100% hydrogen GT/CC in the mid 
2040s.
Ammonia firing GT/CC can be substituted for 
hydrogen.

CCS Pilot Project Commercial Operation
Around 2035

Hydrogen
(Ammonia can 
be subsituted)

LNG+CCS

Ammonia

Solar

Geothermal

GAS / LNG expansion

https://openjicareport.jica.go.jp/670/670/670_108_1000047527.html

Wind
Hydro
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Green & Blue Hydrogen/Ammonia flow projection for 2050

Consumption
 

Japan

2050: 30 million tons of ammonia, 
20 million tons of hydrogen.
Blue-LCF takes a lead, imports of 
Green-LCF increase due to cost 
reduction.

Production
 

Australia

2050: Mostly Green
Good access to Japan and Asia
exports Green

Production

Middle East

2050: Approx. 70% blue-LCF
Manufactures blue-LCF using 
low-priced fossil fuels for export 
to Japan and Asia.
Exports Green to Europe.

Production /
Consumption

Europe

2050: Approx. 100 million tons 
(demand)
Approx. 60% manufactured in the region.
Approx. 40% imported Green-LCF products 
from US, Middle East, etc.

Consumption

Asia

Many economies use large coal-fired 
power which will make the possibility 
of ammonia introduction high.
Slow LCF introduction

Asia

Europe

Production

United 
States

2050: Approx. 60% Blue-LCF
Green-LCF will expand rapidly in 
response to the support by IRA.
Blue-LCF exports to Japan and Asia, 
and Green-LCF exports to Europe.

Middle East

Australia

US

Due to the current mechanism and cost, two commercial flows will occurr simultaneously:
Blue-Hydrogen/Ammonia (LCF)   : U.S./Middle East to Japan/Korea 
Green-Hydrogen/Ammonia (LCF) : U.S./Middle East to Europe

The cost of Green-LCF will go down, and the commercial flow of Green-LCF and Blue-LCF will mix and optimize 
the global commercial flow.
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Thank you for your attention!

23
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