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i The Second UNISEC-Global Meeting
i November 18-20, 2014, Kitakyushu, Japan

Updated on November 29, 2014
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The 2nd Meeting ws held in Kitakyushu, ]

FUKAURA Kiho

O The 2n UNISEC-Global Meetingi (2014)
v’ Participated in the student management

O Project Manager on Student Rocket Project
v' Student organizer of Noshiro Space Event

T At the summit or Mt. Kilimanjaro T Completed Sahara Desert

Elevation 5895 m) Marathon (252km, 7 days)

O Combustion Laboratory
v Study of Non-Contact Temperature measurement
Method
O Participation in Exchange Program
v' Department of Aerospace Engineering, College of
Engineering, Purdue University
O Likes/Pastime
v' Running, Mountain Climbing, Diving, sake, travel ..etc



After Starting the Career at JGC Corp.

[ Apr. 2015 - Nov 2020 ]
[ Affiliation : Piping Design Department (Plant Engineer)

Design Work

v' Gas Treatment Plant (Bahrain, 2years)

v Gas Pressure Boosting Plant (Algeria, 1.5 years)

v" LNG Plant (Canada, 2 years)

On-Site Work

v" LNG Plant (Thailand, Module yard, 6 month)

v Oil Refinery Plant (Okayama Pref., SDM work, 3 month)

[ Dec. 2020~ ]
] Affiliation: DPD Department, Lunar Plant Unit (Unit Leader)
New Business Development
v' Cooperation Agreement/Project with JAXA related to Lunar ISRU Plant
v' Selected in Government Project on “Space Utilization Acceleration Program”

v' Other space-related projects :
Seconded to JAXA, Human Spaceflight Technology Center (Jun. 2021 - May 2023) &
v" Operation of the International Space Station "Kibo*

v' Development of pumps for Gateway
v Lunar ISRU Plant (hydrogen and oxygen production plant)

© 2023 JGC CORPORATION JGC @ LUNAR PLANT UNIT 3/97




About Us

JGC Holdings Corporation

ﬂ 1928 & 7,275 [consolidated]

Establishment Number of (As of March 31, 2022)
Employees

[f] 23,672.78 million yen E 259,336,682 shares

Number of
shares
outstanding

capital stock (As of March 31, 2022) (As of March 31, 2022)

(2 Comprehensive Engineering Business

é_‘e EPC (engineering, procurement, and construction) and maintenance services for
various plants and facilities
Business
(Segment)

Functional Materials Manufacturing Business

Manufacture and sale of various catalysts, fine chemical products, and fine ceramics products

© 2022 JGC CORPORATION Enhancing planetary health



History

1 928 Establishment of JGC Holdings Corporation (formerly Japan

Gasoline Corporation)

The original purpose of the company was to operate an oil refinery

1930s ~ 50s

Started full-scale engineering business and catalyst manufacturing business

Built numerous petroleum refining and petrochemical plants in Japan in the 1950s

1960s ~ 70s

Expand into overseas markets, particularly in South America, Africa, and

Southeast Asia

1980s ~ 90s

Establishment of world-class engineering company status

Promoting the globalization of project execution in cooperation

2000s

Expanding business performance against a backdrop of global

resource development progress

In October 2019, the company will transition to a holding company structure,

2010s

Company name changed to JGC Holdings Corporation

© 2022 JGC CORPORATION Enhancing planetary health



Organization Chart

Comprehensive engineering business

JGC Corporation
JGC Holdings Corporation (Overseas Business)

Energy Solutions

Engineering
Solutions Center

Facility Infrastructure
Solutions

JGC JAPAN Corporation
(Domestic Business)

Functional Materials Manufacturing Business

JGC Catalysts & Chemicals Ltd,

Japan Fine Ceramics Co.

JAPAN NUS CO, Ltd.

Other domestic and overseas group companies

© 2022 JGC CORPORATION ' Enhancing planetary health



Business Field

s Tt T

Industrial and Urban Infrastructure Resource Recycling

Functional Materials Energy & Environment
Manufacturing Business consulting

GE

Fine Chemical Fine Ceramics

© 2022 JGC CORPORATION ' Enhancing planetary health



Business Field

Comprehensive Engineering Business

* LNG (Liquefied Natural Gas) * Nuclear Power Generation

- CCs - Thermal power generation

» Offshore = . - Petrochemical, gas chemical, * health care

* LNG/LPG receiving terminal chorme . lif 5

- Renewable energy < o ITeé science

generation + Oil refining
« Hydrogen & Fuel Ammonia -.etc
Energy Transition Health Care & Life Sciences

» Nonferrous Refining - Water treatment « Waste Plastic Gasification Chemical Recycling
* Railroad « Complex Urban - Waste Plastic Oil Chemical Recycling
* Airport Infrastructure * Polyester chemical recycling
- Smart factory « Agriculture - Sustainable Aviation Fuel (SAF)

Industrial and Urban Infrastructure Resource Recycling

. . . - Energy & Environment
Functional Materials Manufacturing Business consulting

@ - = i N
fine chemical Fine Ceramics

Catalyst

© 2022 JGC CORPORATION ' Enhancing planetary health



Previous Space Related JOBs (1980~2000)

« Space Environment Utilization

» Agency : Russia space station MIR

- Agency : Novespace (Micro Gravity test)

Mission management for ISS

* Activity for Human in Space

 Safety analysis for JEM

EPC for waste treatment in CEEF

 Study of lunar base

Development of robot arm

* Lunar exploration

» Study for utilization of lunar source

Got more than 100 JOBs.
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Group Company sells materials for satellite and rocket

@ JAPAN FINE CERAMICS CO. LTD.

Space
| Artificial Satellite.”Rocket

p” . M Thin Film Integrated N Si/SiC (Infiltration
: Circuits Method)

—55501/55701/55702 —

RPN Silicon Carbide (SIC) N

[SCRHEXOLOY]

Satellite Mounting Mirror

RPN Silicon Carbide (SiC) 5

[SCRHEXOLOY]

| High Temperature Material Testing Equipment

BN Silicon Carbide (SiC) >

[SCRHEXOLOY]

Si/SIC (Infiltration Method)
—SS501/55701/S5702 —

Composite materials in which a porous body of SiC is infiltrated with
metallic silicon.Manufactured by the pressureless infiltration methoed.
It has an overwhelming low thermal expansion and high thermal
conductivity, and it is @ matenal ideal for heat sink parts.

Features

Lightweight : Equivalent to aluminum !
High rigidity : The Young's Modulus is 1.6times of SUS |

Low thermal expansion : Equivalent to silicon |

High thermal conductivity : Higher than SiC |

Applications

® Heat sinks

Structual material for LCD manufacturing egquipments

® Transport hand parts (LCD,Semiconductor)

S5501/55701/55702 Details
Physical Properties of MMC

© 2022 JGC CORPORATION Enhancing planetary health
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Our Next Challenge ~to the Moon~

© 2022 JGC CORPORATION

We've done jungles, deserts, permafrost.

The Moon is Next.

®

& -~ LumArnity
% S§ k\\,} ©2021 JGC CORPORATION

Enhancing planetary health
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The Key is Existence of Water Resource

* Potential Area that exist water resources

NASA : https://www.nasa.gov/feature/ames/ice-confirmed-at-the-moon-s-poles Source : EFFFEEES >RSIA2019

© 2022 JGC CORPORATION \ Enhancing planetary health 12



Water Resource Utilization for Lunar Infrastructure Development

o

Moon ice

N

Communication
Infrastructure

© 2022 JGC CORPORATION
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JGC Vision of the future, Lunar Smart Community® (Lumarnity ®}3 -
A smart community concept that optimizes the entire lunar infrastructure based on a lunar ISRU plant.

Communication
Facility

B Plént facility S

*

A LG - L Lunar Base | & S
—~ . Control room e RN S ——
Rover e N . Habitat area
L Ty ®
st UmArniTd

©2021 JGC CORPORATION 14



Water is essential for lunar infrastructure development.

0‘ | _c SiI Fe
” - : , [T Al Mg
\QV/ Reduction 1 Ca Ti.
) am Moon
- ) s Mineral >~~~ ~ - T T T & T T
Lunar ISRU Plant ~ =+ ~ .
T T T T aininintey' L AN
l
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L Moonice Fuel Cell
=
Communication Plant factory Mobility

Human residence
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Cooperation Agreement with JAXA (2021,2022)

Cooperation Agreement on the Conceptual Study of a Lunar ISRU Plant
« Conceptual study of a lunar ISRU plant using lunar water resources

- Identify the technological elements and research issues necessary for its realization and
study the R&D plan.

A ATl T MR e

q LA RENYER] | EX

(Left: Junichi Sakai, Director of the Human Spaceflight Techno!oy Center from JA,

Right: Fumio Sakamoto, Executive Officer and Vice President of the Engineering Solutions Center from JGC)

Source: JGC News Release "Online Ceremony Held to Conclude a Cooperation Agreement on the Conceptual Study of a Lunar ISRU Plant”
© 2022 JGC CORPORATION Enhancing planetary health
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Selected for the JAXA Project (2023/12/06)

m JGC HOLDINGS CORPORATION About Us Our Business Projects Sustainability News Releases Investor Relations Careers

JGC Selected for the JAXA Project "Conceptual Study of a Pilot Plant toward

the Realization of a Lunar ISRU Plant" JAXARR THEHEREM TS > FORRICET
o140y 752 OBEERERT ICER
Yokohama, Japan- JGC Holdings Corporation has announced that its overseas EPC operating company JGC Corporation (JGC) was selected by the

Japan Aerospace Exploration Agency (JAXA) for its proposal-based competitive-bidding project "Conceptual Study of a Pilot Plant toward the Realization
of a Lunar ISRU Plant™" ("the Study") on December 6, 2023.

Amid the currently accelerating global trend of lunar exploration, as exemplified by the Artemis program led by NASA in the United States, JAXA has
released "Future Space Exploration Scenario 2021" 2. Aiming to realize the utilization of lunar water resources, the scenario lays out JAXA's plans to
study the concept of the entire system of a lunar ISRU plant along with element technologies and conduct ground demonstration, etc. in the 2020s, to
start preliminary surveys of the plant construction site (subsurface exploration and measurement) as well as construction of a lunar demonstration plant
in the 2030s, and to launch full-scale operation of an ISRU plant by 2040. As part of these plans, JAXA publicly solicited bids for the Study in October of
this year.

JGC is mainly considering the following two aspects of the Study and plans to submit a proposal to JAXA by March 31, 2024,
1) Demonstration planning
- Study of the entire system of a lunar ISRU plant, as well as demonstration planning for its realization
2) Study of a pilot plant concept
- Study of a lunar demonstration plant toward the realization of lunar water-resource utilization
- Study of a ground verification system toward the realization of the lunar demonstration
For more than ninety years since its founding, the JGC Group has been involved in the EPC of plants and facilities in a wide range of fields, from energy-
related fields to social and industrial infrastructure. It has completed more than 20,000 projects in a variety of environments, including deserts, jungles,
the far north, and offshore. From the 1980s to the early 2000s, it was also involved in space-related businesses, such as the provision of microgravity
environment utilization services as well as safety and quality assurance analysis using the International Space Station.

Source: JGC News Release "JGC Selected for the JAXA Project "Conceptual Study of a Pilot Plant toward the Realization of a Lunar ISRU Plant"”
© 2022 JGC CORPORATION Enhancing planetary health
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Selected for the JAXA Project (2023/12/06)

m JGC HOLDINGS CORPORATION About Us Our Business Projects Sustainability News Releases Investor Relations Careers Contact Us

JGC Selected for the JAXA Project "Conceptual Study of a Pilot Plant toward

the Realization of a Lunar ISRU Plant" JAXARR THEHEREM TS > FORRICET
40Oy R TS5 OB |HR

JGC is mainly considering the following two aspects of the Study and plans to submit a proposal to JAXA by March 31, 2024,

1) Demonstration planning
- Study of the entire system of a lunar ISRU plant, as well as demonstration planning for its realization

2) Study of a pilot plant concept

- Study of a lunar demonstration plant toward the realization of lunar water-resource utilization

 Study of a ground verification system toward the realization of the lunar demonstration

udy and plans to submit a proposal to JAXA by Marc

IS5 mainly consiaering tne rollowing two aspects o

1} Demonstration planning
« Study of the entire system of a lunar ISRU plant, as well as demonstration planning for its realization

2) Study of a pilot plant concept

« Study of a lunar demaonstration plant toward the realization of lunar water-resource utilization
- Study of a
For more than ninety years since its founding, the JGC Group has been involved in the EPC of plants and facilities in a wide range of fields, from energy-
related fields to social and industrial infrastructure. It has completed more than 20,000 projects in a variety of environments, including deserts, jungles,
the far north, and offshore. From the 1980s to the early 2000s, it was also involved in space-related businesses, such as the provision of microgravity

environment utilization services as well as safety and quality assurance analysis using the International Space Station.

Source: JGC News Release "JGC Selected for the JAXA Project "Conceptual Study of a Pilot Plant toward the Realization of a Lunar ISRU Plant"”
© 2022 JGC CORPORATION Enhancing planetary health 18

ground verification system toward the realization of the lunar demonstration




Water is essential for lunar infrastructure development.
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Participation in the Stardust Program (MAFF Project, 2021 ~Current)

SPACE FOODSPHERE selected as a government-sponsored R&D

project in the area of space food consortium.

Stardust Program

HIF B0 % RINHEZ X2 %

v KE SEIR A B R > A 7 b DBl 6
kg 72z 2 b |

JGC participate as
System Integrator

e t-
SPACE FOODSPHERE (Sumida-ku, Tokyo; Representative Director: Mizuki Komasa ) announces that a consortium led by SFS

has been selected by the Ministry of Agriculture, Forestry and Fisheries as a contractor for the government-led strategic project

to develop an advanced resource recycling food supply system to support long-term stays on the Moon and other bodies. The

consortium has been selected by the Ministry of Agriculture, Forestry and Fisheries (MAFF) as a contractor for the government-
led project.

Source: SPACE FOODSPHERE news release, "Consortium with SPACE FOODSPHERE as representative organization selected for government-led R&D project in space food domain.
JGC News Release "Consortium Participating in JGC Global Selected for Government-sponsored R&D Project in the Space Food Domain

© 2022 JGC CORPORATION Enhancing planetary health 20



Participating in MAFF Project

The Moon is Extremely Isolated.
Supplies from Earth are limited in both of frequency and quantity.
Sustainable habitation infrastructure is essential for long-term stay.

Closed Facility

Food Waste

Production Recycle

» Plant Factory > Human
» Microalgae excrement
» Cultured meat » Food residue

Minimize

© 2022 JGC CORPORATION \ Enhancing planetary health
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Water is essential for lunar infrastructure development.
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Team up with Yokogawa Electric Corporation (2023/12/04)

JGC YOKOGAWA

Yokohama and Tokyo, Japan — December 4, 2023
JGC Corporation

Yokogawa Electric Corporation

JGC and Yokogawa Team up to Develop Lunar Plant Control System

That Will Support Ultra-remote Communications

JGC Corporation and Yokogawa Electric Corporation (TOKYO: 6841) announce the signing of an agreement
on November 15 to jointly develop a control system that will support the ultra-remote communications required

for the operation of plants on the lunar surface.

Initiatives aimed at exploring and developing the moon are already underway in many countries. For example,
the Artemis project, a US-led manned lunar exploration program, 1s proceeding in partnership with 32 countries,
including Japan (as of December 4, 2023). In addition, the Japan Aerospace Exploration Agency (JAXA) i1s
considering a concept for a plant that will utilize water resources on the moon to produce hydrogen and oxygen
for use by spacecraft and manned facilities. Considering the possibility that such a plant might be built on the
lunar surface, JGC and Yokogawa have decided to leverage their technology and experience in terrestrial plant
operation, remote monitoring, and control to research and develop the core underlying technology for a control

system that will su&;pm‘[ communications at extreme distances.

Source: JGC News Release "JGC andYokogawa Team up to Develop Lunar Plant Control System That Will Support Ultra-remote Communications ”
© 2022 JGC CORPORATION Enhancing planetary health
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Team up with Yokogawa Electric Corporation

m YOKOGAWA

Yokohama and Tokyo, Japan — December 4, 2023
JGC Corporation

Yokogawa Electric Corporation

JGC and Yokogawa Team up to Develop Lunar Plant Control System
That Will Support Ultra-remote Communications

JGC Corporation and Yokogawa Electric Corporation (TOKYO: 6841) announce the signing of an agreement
on November 15 to jointly develop a control system that will support the ultra-remote communications required

for the operation of plants on the lunar surface.

Initiatives aimed at exploring and developing the moon are already underway in many countries. For example,
the Artemis project, a US-led manned lunar exploration program, is proceeding in partnership with 32 countries,
including Japan (as of December 4, 2023). In addition, the Japan Aerospace Exploration Agency (JAXA) 1s
considering a concept for a plant that will utilize water resources on the moon to produce hydrogen and oxygen
for use by spacecraft and manned facilities. Considening the possibility that such a plant might be built on the
lunar surface, JGC and Yokogawa have decided to leverage their technology and experience in terrestrial plant
operation, remote monitoring, and control to research and develop the core underlying technology for a control

system that will support communications at extreme distances.

The construction of such a system, which will be located at a ground station and integrate the communications,
process control, and operation monitoring for a plant on the lunar surface, will need to take into account
constraints such as the communication delay between the earth and the moon. This joint development will make
use of JGC's know-how of energy plant control/operations and knowledge gained through the conduct of lunar
plant studies, and Yokogawa's remote monitoring and control technology. The two companies plan to quickly
move ahead with the design and construction of experimental equipment that can simulate these delays, then
complete by the end of 2024 a study that will identify an optimal solution for a control system that will be

capable of handling ultra-remote communications.

« JGC and Yokogawa have decided to develop the
core underlying technology for a control system
that will support communications at extreme
distances

« Design and construct the experimental
equipment that can simulate communication
delay between the earth and moon

« Aiming to utilize the outcome on the earth as
well

Source: JGC News Release "JGC and Yokogawa Team up to Develop Lunar Plant Control System That Will Support Ultra-remote Communications ”
© 2022 JGC CORPORATION Enhancing planetary health



Roadmap for Lumarnity® (Lunar Smart Community)

2040 Vision
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JGC's vision: development into a Lunar Smart Community (Lumarnity : Lunar Smart Community )®

Smart Community @ Earth

Self-sufficient in energy needs at home and at work, using mainly renewable energy sources.
A regional community in which surplus energy is then shared within the community to make effective use of energy.

Smart Community @ Moon

A community that is self-sufficient and regenerates resources such as electricity, hydrogen, oxygen, carbon dioxide,
food, and excrement, and makes effective use of resources by mutually accommodating each other.

Not only electricity, but also oxygen and food, as well as carbon dioxide and excrement, are considered valuable
infrastructure resources.

LumAarnity

© 2022 JGC CORPORATION

‘ Enhancing planetary health 26



Outreach Activities (Exhibition)

International Space Industry Exhibition(ISIEX)2023 1~3 Feb. 2023 @Tokyo Big Sight, Japan
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Outreach Activities (Exhibition)

NEO Living on the Moon Exhibition 28 Apr. to 3 Sep. @Miraikan, Japan

© 2022 JGC CORPORATION
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Outreach Activities (Education)

Kawakami Junior High School,

Handa Junior High School, Kawakami Village, Nagano Prefecture

Handa City, Aichi Prefecture

ey
l 5 CRCLAR|

Junior High School R v Ty : - ey
Attached to Minami High School > - o L 5 “—

= & ’f/— /“" 4 4 |
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Outreach Activities (Exhibition)

« 1AC2023(International Astronautical Congress) Azerbaijan 2~6 Oct. 2023
Bronze Sponsor & Booth

p ebal Challenges and

Opportunities: Give Space
a Chance

2-6October, 2023
 Baku, Azerbaijan

Silver

e
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Outreach Activities(Presentation)
2nd Lunar Industry Vision Council (LIVC2023) 2nd Aug. 2023

Industrial architecture forming the lunar economic zone
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Outreach Activities(Publication)

“Japan’s easiest to Understand Space Business 2050” In early Spring 2024!
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