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JGC Group Structure

JGC Holdings Corporation

JGC Corporation

Facility
Infrastructure
Solutions

Project
Solutions Center

Energy
Solutions

JGC
JGC Japan Catalysts Japan Fine
Corporation and Ceramics
Chemicals

Domestic
and
Overseas
Affiliates

JAPAN NUS

Oil and Gas Production,
Separation, Integration
LNG/ FLNG

Petroleum Refining
LNG/LPG Receiving Terminal
Renewable Energy
Healthcare/ Life Science
Power Generation

Water Treatment

® 6 6 6 o o o

Manufacturing

Total Engineering
Petroleum Refining
Power Generation
Manufacturing Facilities
Healthcare/ Life Science
Plant Maintenance
Hydrogen/ Ammonia
CCS

SAF

+ Catalyst
+ Fine Chemicals

o Fine Ceramics

® ¢ 6 6 6 o o o

3

-

ry '

¥

.J.

Consulting & Others

+ Environment
+ Energy and Resources

« Social Science

© 2022 JGC GROUP \ Enhancing planetary health




JGC Worldwide Resources

Total JGC Group Manpower: Approx. 8, 100

UK Italy Saudi Arabia China Korea USA
(10) (10) (530) (10) (40) (10)
s
JGC JGC JGC
(Holdings) (Global) (Japan)
310 1,960 2,330
. \
I
Algeria Vietnam Indonesia Singapore Malaysia Philippines
(340) (180) (500) (420) (10) (1,440)

* To start operation from Nov 2022, and plan to be 250 by Mar 2023, and 1,000 by 2040
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JGCA&TOYO; Ammonia Alliance Japan

JGC and TOYO entered Business Alliance for Fuel Ammonia Project

JBC Ammonia )
Japan TOYO

ENGINEERING

Strengths Strengths
« Extensive experience in large scale projects and  Extensive experience with KBR licensed ammonia
modular construction plant
» More than 20,000 projects in over 80 countries * More than 80 Ammonia projects

JGCATOYO Ammonia Alliance Japan can

» provide one stop high value solution from planning phase to EPC in a timely manner
with KBR licensed ammonia process

> offer the competitive proposal based on the extensive experience of both parties
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JGC's Activities for Green Ammonia <Power to Chemical Demonstration>

« JGC and Asahi Kasei have been selected and started “Large-scale Alkaline Water Electrolysis System
Development and Green Chemical Plant Demonstration” under “Green Innovation Fund” by NEDO *

« Semi-commercial scale (Phase 1) and Commercial scale (Phase 2) for 10 years till FY 2030

( Asahi Kasei )

/

Hydrogen Hydrogen

Renewable Energy Water Electrolyzer Users

Electricity

C GTrid )

( Asahi Kasei, JGC )
/

* NEDO (New Energy and Industrial Technology Development Organization) , https://www.jgc.com/jp/news/assets/pdf/20210826;.pdf
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JGC’s Activities for Green Ammonia <Integrated Control System>

In Green Chemical Process, such as Ammonia, fed with Hydrogen derived from Fluctuating Renewable
Energy, “Integrated Control System” which manages hydrogen supply and realize chemical plant’s
optimum operation with minimum downtime will be developed and demonstrated.
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Semi-commercial scale (2024~ Demonstration operation ; Phase1)

« To establish system connecting Asahi Kasei's Water electrolysis(10MW) with JGC’s Ammonia
synthesis facilities (4 ton/day)

* Planning to utilize Asahi Kasei’'s Water electrolysis system in FH2R *

» Joint development of “Integrated Control System”

* Produced ammonia will be utilized as De-NOx agent in thermal power plant, or material for
chemical or fertilizer production plant, and local supply chain will be studied.

* Fukushima Hydrogen Energy Research Field
Asahi Kasei / JGC

Integrated Control System

. - : Hydrogen
: llllll [ | : : GC : Users
m m . . = J
: Electrioty ¥ ASaM Kasel H : Ammoniva NH Ammonia
Renewable Energy Water Electrolysis . - Synthesis [ Users

JGC ¥
Nitrogen | N
Supply @EDO AsahiKASEI m
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Semi-commercial scale (2024~ Demonstration operation ; Phase1)

Current Status and Milestone

FEED* for Green Ammonia Plant
has been completed
By JGC & JGC Japan,
with KBR Ammonia Synthesis Process

4

Within Fiscal Y.2022 : Start of EPC**

4

Within Fiscal Y. 2024 :
Start of Demonstration Operation,
Operation until Fiscal Y. 2026

Sample of 3D Image of Ammonia Plant

* FEED = Front End Engineering Design /((:I’l\EDO AsahiKASEI m

% % EPC = Engineering Procurement Construction
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Commercial Scale (2027~Demonstration operation ; Phase 2 )

« |nstallation of Large-scale Alkaline Water Electrolysis System (40MW) with Basic Chemical
Synthesis Facility

« Hydrogen production by renewable energy and electric power market. Basic Chemical Synthesis,
such as Ammonia and/or Methanol, Demonstration operation as Decarbonized plant

Electricity (~40MW) H, (~8,000Nm3/h)
RE Water Electrolysis Hydrogen
Users
Market
', ________________________ Demonstration plant \
1
1 : in* | Ammonia* in*
: Air | Ammonlg : Ammonia
I | Separation Synthesis ! Users
] ]
| |
: !
CO, Flue gas ! CO, Methanol* | Vethanol *I Methanol*
emission | Recovery Synthesis | Users
\ /
/"\ . N e - -
(_NEDO Asa hl KASEI * Products for the Demonstration plant is not determined yet.
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THANK YOU VERY MUCH

WE LOOK FORWARD TO BEING INVOLVED
IN YOUR CLEAN H, & AMMONIA/CHEMICAL PR.JECTS
AS ENGINEERING AND/OR INVESTMENT PARTNER

JGC

Enhancing planetary health
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SAPAO

SREEN AMMONIN PLANT
AUTOMATED OPTIMIZER

Green Ammonia Plant Automated Optimizer (for Design
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Power balance 3D graphs visualizing optimum design point

Block flow diagram and material balance
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TOYO’s Ammonia Experience X JGC’'s Large EPC Experience

2

roro 86 Ammonia Experience

.7
Basrah Refinery PJ (Iraq) - (7(.)?]_I\€/JI;F;A9)X 2
(on-going) . 5 Japan
e AR5
~’ ‘ Chevron Phillips Chemical
. Ethylene Plant
. 7 0 e ———— R 1.5 MTPA (2017)
- .0 - 4 Biggest 1
T - . 1
Saudi Aramco P 1 Capacity |
Jazan Refinery PJ 9 Yo 2. /00MTPD__}

(2020)
\ [
/ Ichthys LNG P
Gorgon LNG PJ

8.9 MTPA (by 2 trains)
5.0 MTPA x 3 (2018)

(2018)

[t/ Experience with more than 20,000 projects in over 80 countries
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JGC’s Experience in Australia

LNG Plant for Gorgon Joint Venture
EPC: 2018
FEED: 2006 & 2009

LNG Plant for Inpex Browse, Ltd.
Pre-FEED: 2008

LNG Plant Expansion LNG Plant
for Woodside Energy Ltd. é EPC: 2018 (for Ichthys LNG Pty Ltd)
2004 Darwin FEED: 2010 (for Inpex Browse, Ltd.)

Kimberley Pre-FEED: 2008 (for Inpex B Ltd
LNG Expansion Specification - | R

for Woodside Energy Ltd.
2000

Barrow
Island

Liquid Expansion
for Woodside Energy Ltd.
Basic Design: 1999

LNG Plant Phase lll for Woodside
Offshore Petroleum Pty. Ltd.
1993

Dampier
Gladstone

Hydrogen Production Plant
for Sumitomo Corporation

LNG Plant Phase Il for Woodside Kuwi FEED: 2022
Offshore Petroleum Pty. Ltd. winana Port Kembla
1989

Domestic Gas Plants Phase | .

for Woodside Offshore Petroleum Pty. Ltd. Copper Smelting Plant

1985 . for Port Kembla Copper Pty. Ltd.

LPG Sweetening 1999
Ethylene / VCM Complex Engineering, 1978

for Petrochemical Industries Co. Ltd.
1991 (Suspended)
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JGC’'s Modular Construction Experience

B Onshore Module
Gorgon LNG (Australia, 2009-2017)
Ichthys LNG (Australia, 2012-2018)
Yamal LNG (Russia, 2014-2018)
LNG Canada (Canada, 2018-)

m Offshore Module
PFLNG2 (Malaysia, 2014-)
Prelude FLNG (Australia, 2016-2017)
Coral FLNG (Mozambique, 2017-)

Engaged in modularized plant for more than
30 years in each project phase; Pre-FEED,
FEED and EPFLC/EPCIC

© 2022 JGC GROUP

€ Innovative Module Concept to
minimize on-site work
@ Relieve impact of various project risk

Enhancing planetary health
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