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The Cabinet Office and the Japan Atomic Energy Commission (JAEC) hosted The
22nd FNCA Ministerial Level Meeting (MLM) online on December 9, 2021. This meeting
is held to give the ministers responsible for nuclear science and related fields from 12
FNCA member countries an opportunity to engage in policy discussions once a year with

the aim of promoting regional cooperation related to the peaceful use of nuclear energy.

At this meeting, Ms. Aleshia DUNCAN, Chairman of the Steering Group of the
International Framework for Nuclear Energy Cooperation (IFNEC), Deputy Assistant
Secretary for International Nuclear Energy Policy and Cooperation, Office of Nuclear
Energy, U.S. Department of Energy, gave a keynote speech on the theme of “IFNEC
Initiatives: The Importance of Peaceful Use of Nuclear Energy and Regional
Development” and Dr. UESAKA Mitsuru, Chairman of the Japan Atomic Energy
Commission (JAEC), gave a keynote speech on the theme of “Medical Isotope
Production and Supply by Best Mix of Reactors and Accelerators” respectively. And then,
a policy dialogue (Round Table Discussion) was held on the main subject of this meeting,
“Enhancing the utilization of research reactors, accelerators and their related
technologies, and their possibility of broad contribution to the social well-being in the
region” with lead speeches from the representatives from the member countries. After
the presentation of the winners of the FNCA Breakthrough Prize 2021, which was a
special prize only for this year, and a commemorative speech given by the winner of the
Best Researcher, country reports were given on nuclear energy policies and the progress
of policies of the member countries. The meeting was concluded with the adoption of the
Joint Communique, which addresses, for instance, “Effort to normalize FNCA project
activities that has been suspended due to the COVID-19” and “Sharing relevant
information and expansion of research reactors, accelerators and related technologies
among the member countries”, etc. Through the entire meeting, there was an active

exchange of opinions and information among the participants.

(1) Opening

At the beginning of the meeting, Mr. KOBAYASHI Takayuki, the Minister of State for
Science and Technology Policy, Japan, delivered the opening remarks via video message.
In his opening remarks, he expressed his highest respect to the representatives of each
member country who have shown leadership in their respective organizations during the

nearly two-year-long COVID-19 pandemic and noted (1) FNCA has made outstanding



achievements in all important areas of peaceful uses of nuclear energy since its
establishment in 2000, (2) Today’s policy discussion should be reflected in FNCA project
activities, of which results should also be disseminated to the local communities, (3) In
view of the discussions and resolutions at COP26, the nuclear science and technology
will be re-evaluated for realizing a carbon-neutral society, and concluded by wishing
for the early and complete revival of the FNCA project activities, which have been

stagnated due to the COVID-19 pandemic.

(2) Keynote Speech 1

Ms. DUNCAN, Chairman of the Steering Group of the International Framework for
Nuclear Energy Cooperation (IFNEC), gave a keynote speech entitled “IFNEC
Initiatives: The Importance of Peaceful Use of Nuclear Energy and Regional
Development”. First, Ms. Duncan explained IFNEC principle and objectives, the current
organization and the outline of activities of each activity group. She stated the following
four priority areas of activities IFNEC will pursue in 2022 onwards (1) To promote correct
understanding of nuclear energy across regions and generations in the community
through clear and concise communication about nuclear energy, (2) To Establish funding
to support the peaceful use of nuclear energy, watching the possibility of taxonomy, (3)
To introduce and expand “Gender Balance”, being widely well recognized around the
world, within the relevant organizations of nuclear energy, and (4) To promote
technological innovation regarding nuclear energy including SMRs through the
collaboration between regions and international organizations. As a conclusion, it is
necessary to have clear awareness of climate change issue and the necessity of
resolutions first. In order to achieve this, she mentioned that it is important to widely
share knowledge and experience of nuclear energy, and the resources on which it is based
among all relevant stakeholders, to organize and widespread correct knowledge and
understanding of nuclear energy in a simple and organized manner, and to unite

strategic partners who share the same objectives.

(3) Keynote Speech 2

Dr. UESAKA Mitsuru, Chairman of the Japan Atomic Energy Commission (JAEC), gave
a keynote speech entitled “Medical Radioisotopes through the Best Mix of Research
Reactors and Accelerators”. Although the demand for radiopharmaceuticals for
diagnostic imaging and cancer treatment is increasing worldwide, Japan presently relies
on import of many medical radioisotopes such as 9Mo. If we look overseas, efforts are

made to secure stable supply in US and Europe. 9Mo/99mTc, most commonly used in the



SPECT examination, is currently produced at 6 research reactors in the world, but all of
them are being deteriorated, and there is a concern that there will be a serious supply
shortage in the near future. In terms of stable supply, although it is desirable to have
the best-mix of global supply and local production, global supply is highly vulnerable.
Meanwhile, since the patients of prostate cancer travel around the world in search of
225Ac¢ cure, we should establish a system to move 225Ac instead. Although alternative
manufacturing methods of 225Ac research reactors are being explored around the world,
the fast reactor “JOYO” will be re-operated in a few years in Japan and there are
expectation of 225Ac¢ production. Furthermore, research and development of 225Ac
production by cyclotron is in progress at the Quantum Science and Technology Research
Organization (QST) and Nihon Medi-Physics Co., Ltd. And in November, as part of
Japan's growth strategy approved by the cabinet, an expert meeting was formed under
JAEC with the aim of domestic production of RI. He addressed that there is an
immediate need to set up an international supply chain collaborated with those global

supply source.

(4) Announcement of FNCA Breakthrough Prize Winner and Commemorative Speech

Whole thing is stalled and the status of activities varies among countries due to the
spread of new coronavirus infections, nomination and prize-giving ceremony of country
project teams with the most outstanding activities in this fiscal year, FNCA Award, is
suspended. As an alternative, it was decided to recognize individual researchers who
made the most valuable research results in last five years as “Breakthrough Prize” only
for this fiscal year. The following “Best Researcher” (1) and “Excellent Researchers” (3)

are honoured and Best Researcher made a commemorative speech.

-Best Researcher (1) : Dr. Phiriyatorn SUWANMAL, Thailand (Radiation Processing and
Polymer Modification for Agricultural, Environmental and
Medical Applications Project)
— She irradiated cassava starch to create a super water absorbent
(SWA) and successfully disseminate to commercialize through the
collaboration with private companies. SWA has improved the
survival rate of rubber tree in Thailand by 40%, and 43% of
increase in production in the field test phase was materialized.
She also created SWA from sugarcane bagasse which is supposed
to be a waste. The winning of gold awards at the international

exhibitions also attracted attentions.



-Excellent Researcher (3) : Dr. Angel T. BAUTISTA VII, the Philippines (Research on
Climate Change Project)
Dr. Sobri Hussein, Malaysia (Mutation Breeding Project)
Dr. MIZUNO Hideyuki, Japan (Radiation Oncology
Project)

(5) FNCA Project Report

The representatives from each country reported about their recent nuclear policies and
progress of nuclear related activities. As for Japan, Mr. SANO Toshio, Commissioner of
the Japan Atomic Energy Commission (JAEC), made a report. It includes, (1) Summary
of Special Section on TEPCO’s Fukushima in the White Paper on Nuclear Energy in
fiscal year 2020, (2) Summary of "ALPS Processed Water at TEPCO’s Fukushima Daiichi
Nuclear Power Plant, (3) Formulation of the 6th Basic Energy Plan, (4) NEXIP Initiatives,
and (5) Trends in RI Applications.

(6) Report for Coordinators Meeting and Study Panel

Mr. WADA Tomoaki, FNCA Coordinator of Japan, reported on the overview of The 21st
Coordinators Meeting held online in June 2021 and “Annual Achievement and Project
Activities”. The outline of Study Panel held also online in March 2021was reported by
Mzr. SANO Toshio, Commissioner of JAEC. In addition, he explained the schedule of
regular meetings in 2022, The 23rd Ministerial Level Meeting will be held in Mongolia in
Oct 2022 etc.

(7) Adoption of Joint Communique

Following Joint Communique was adopted.

Summary of the Joint Communique

1. The normalization of FNCA project activities and regular meetings

Maximize efforts continuously to normalize promptly FNCA project activities and the
several regular meetings in response to the constraints brought about by the COVID-19
pandemic while ensuring the safety of the project researchers and participants as a
prerequisite and subject to the national health policies of the respective member
countries,

Request the coordinators to proceed with the existing and the new projects by making

the best use of virtual means such as online meetings where appropriate under the



current circumstances,

2. Future cooperation between the FNCA and the IAEA in the area of human health
Anticipating that the TAEA will make necessary coordination with the relevant
international organizations including the WHO and FAO without duplicating existing
mandates in combating zoonotic diseases including COVID-19, explore possible
collaboration between the FNCA and the IAEA on the ZODIAC project in the future,

3. Promotion of cancer treatments with radiation technology in Asia

Accelerating the FNCA project in the member countries according to the policy
established by the project leaders and endorsed by the member countries during the
Round Table Discussion in the 2019 Ministerial Level Meeting to enhance cancer therapy

with radiation technology in the Asian region,

Continue and intensify the efforts also through the cooperation with the relevant
international organizations to develop and disseminate innovative technology related to

radiation therapy,

4. Cooperate in addressing issues of environmental protection and countermeasures to
climate change

In view of frequent occurrence of extreme weather worldwide in the recent years,
encourage the member countries to reinforce their cooperation on the issue of
environmental protection and the countermeasures to climate change, and proceed with

the projects related to climate change continuously,

5. Enhance the practical use of research reactors and accelerators

In accordance with the discussion on “The Enhance of Utilization of Research Reactors
and Accelerators” at the Round Table Discussion of the 22nd FNCA Ministerial Level
Meeting, promote information exchange with respect to research reactors and

accelerators as well as the reciprocal usage of the facilities among the member countries,

6. Spread of the R&D results

Encourage the member countries to utilize the outcomes of projects on mutation breeding,
radiation processing, research reactor utilization, isotope production and neutron
activation analysis with end-users, including the private sector, taking into account the

possibility of their commercialization, which can more effectively contribute to the



member countries’ social-economic well-being,

7. Enhancement of public communication, public relations functions and cooperation
with relevant international institutions

Adopt “Building up public trust on nuclear science and technology” as the topic for
discussion at 2022 Study Panel to share knowledge and good practices among the
member countries, and put their learnings to good use for their building up public trust
on their relevant activities,

Continue to promote public communication to raise an awareness of, and build public
trust in, nuclear technology through the public relations functions of the FNCA such as
its website and open lectures in the member countries, and make efforts to further
reinforce the relationship with relevant international institutions including TAEA,

OECD/NEA and IFNEC,

8. Other areas and activities to be promoted

Promote activities related to the applications of nuclear science and technology,
particularly in sustainable agriculture development and food security, environmental
protection, medical care and human health, and infrastructure development for nuclear
safety and security culture, by accelerating existing R&D areas, and by adopting possible

future R&D areas to support their sustainable development,

9. Cooperation in HRD of the nuclear technology and science field

Activate organizational exchange of human resources among universities and research
institutions, and of information related to the reinforcement of HRD infrastructure in
accordance with the individual demand and situation of the member countries by

utilizing virtual means such as webinars and/or online workshops where appropriate.

(8) Closing
Dr. UESAKA, Chairman of JAEC, made closing remarks and the meeting was closed.



M 7oF7RFABAIA—SL(FNCA) DEENAEIZEET S
H [ = BH

Fx, FNCAZMETHLA—ANT U THL, N7 T757 2 AREE, AR
HFE, A v Py T ERE, AR, TR UHERE, KERE, v L—3v 7, BV
SE, 74 U EARE, Z A EEEOAN N attaFE R REOREIT,

MR 723 — b —y T2 U T, JRFDEAR O TR A 2D H
W OSRRRFRTEAEET 5 & & bic, MEEOMHRN, RFHRFEICORND
RIERBRFE . Ik & EHMOIH R OZDOEENFNCADEHE AR LITEIHNTH S
TExfEREL

Rt TREZR R R, B L e, BREDICHE L7 TER%E, KRAE) ~ DB & Y
I IRERE R DIRGE D 5y B 1236 1T 2 I O I(ERY T REME & FNCA 7'm ¥ = 7 h OfffifiE
ZRRD, 2021 AZT 4 NFTEBT D TEEERNAEAN & KIREBRY: ) ORI
U TRk sz, B ERIC 31T 2 BRETIRGE M OIS B R R L D bh B 2 38 0 |

FNCA BRI 7 n Y = 7 b & ZHUSHBET 2 FE SR A B AL LA AIZ
DWTORGRMIZEDEER | K O BRIG IR O S im Bl & I DWW T OEA MO H
VA TRk L

HFEHEORELICEVELD, KT IRE - BRI 5 L2 NA Bz s & Jn
e DA D B HEE: 2 5 L

WFEIE . KOVNBEEOFREIZEH 5 T 2P ko (NAA) . & 7R
£FE (BNCT) \ HiETZ7 042777 ¢ (NR)  MEMIFIE K OV PE RN AR D A= pE 722
E. FOIHAOEEM AT,

oot oA L ZOMRIEIEIZ LY 2020 FETIHER LIZFNCAT B Y =27 ME

B EIEI R IZ G- 2EEH 2 B4 L <, 2021 FEELEOIFETEIZ 2T 2021
F6 AfEDF 21 RIA T4 CDM THEEL, T LA IA U =T v a vy TEHED
Bl L, Z2oFEIAHE I Z & 2%

TAEA D283 2 IR JJH f OG- 77 HR AR S° TAEA & BIEATTERERE & o [E]BRE) 72

ger > U —7 ZiER L. IAEA I EICEBT 5 A&l EYWE X REE ) 2 90b9 5 7=
WD ZODIAC FEZBME LT IAEA DA =75 4 72 L,



IAEA X OECD/NEA }t (N IFNEC (ZfRFE SN 5 JR -+ ) BLE E FREERT . Bk & o
HE D EH M2 TR L

B T ERELORESEIICEITS FNCA 7Va v =7 MNEBIOER: 2 3 L. FNCA
TL— 7 ANV —ESZEE DS > -G R4 .

LU CiEEhd %

1. FNCA 7'u v = 7 MEEK KA OIEFL

FNCA #EIFEREL T, BRI 201788 SN OZ MMz KARIC, FAEOMR
FRIZOWTOHMBNAHE- T, Fila v oA )V AIETHEL ST 72 FNCA OWFRISEI D
IEHAL & EBRE A 0@ HE BRI AT TRKIROS ) 2k T 5,

BERE T, MHEa—FT 4 x—%—IZx L, T T7A VS8 LWV oo —F v )L FiEEER
ELBELR O T e Y-y FoftER EET S,
2. EWESEFTD FNCA & TAEA O kayiE s

B o v T A VA ERYYE 7 & e NS HBEYYERRIZB W T, BEfFOFEEICER L
T, IAEAA Y FAO =° WHO £ L O [EFERERS & OffFE 2175 2 & 25 L, fEkny
\Z FNCA & TAEA O 1O REMEZ KT %,
3. AR O

T T HUIRIZ B B R A R U2 S ATRIRE DYER Z ikl L IR 5,

A A —FIZBITH FNCA H#HIEE T u e/ v, a2/ M) —F—OFED

T. 2019 4ED MLM ICB W THER S NI= T 2 7 il 0 728 U TBIE D TRALICEL Y #HEe & W5 0
HEO 2B £ 2 TRtET 2,

Flo. FORTEY 2R R R HR T 0O 1 R0 K AT )T T ik 4 B [ BRAA RS & oD HE |
SR 3 AN S e R

4. BRETPREKR OXUREBI R RIZ BT D1/

AR OIS 0 e RR DO LRI A, BRFLRE R ORUERE 6 RIZ I S 1 /) D581k



ZMEEIR L, JIEEBR 7 0y 7 NERRT v Y =7 b &k, #HEET D,

5. WFFENE. fnidzs OF ALK

%5 22 [7] FNCA Ptk & O M E23 TOMZEF . MdEEFOFHILRIZ SOV T ORI
o T, INERER T ORRENE @IA & Beli O B YRR 2 et 45,

6. WFFERR D K

B, BRI L, ORI R PETBEHE ST R O A Y b= G Lo
TuY s MEIRRR O =PI L 2R 2 ok, BE~ LD RN E
RN TE DPBECDOATREME D BE L7223 5 MEEICSWTRET %,

7. "7V 7« ala=r—va MK HREROILR

2022 A KT 4« NPT RS TRV « HIFICRHT 2 ERGEOME] 280 R,
BRI OWTORHR, FHl2488 L, INEAEEOT 27 il To R+ R « Bl
W E R FEOMEEITE Y fHTe,

FNCADY =7H% A h, MBETOA—T I F—0F—TF 0 L7 F v —50D)5HH
BEDYLRIZE S L. IAEA. OECD/NEA } O IFNEC 72 & B [E SR RS & o1 /)R & 9
k45,

8. T OMfEES N 5 LiGHE)

IR EER TEEEOE W, R REORE L ke, RERE, BR, KOO
L L REUEDO T2 O FAEBIF T PIE T D JHF AR - OIS 2 B2 0T D158 &
JERT D, ZAUCERL Tid, BFEONIFERRE B 2S5 & & bic, MEEDEIL < BY
DaFFH, Rkt ATRE R JE RIS G- D WFIEREJE DR 53 B 2 BRI BRI D,

9. JRTHBE - B EIZR T 5 AN AR TRIED T2 D D /)

BN E O MENERLRBUTIE L. FNCA DXy MU —27 233G M L TR, HHZEsEM o
FELAR Y 70 A A0S0 AN B iR I 2 B 9~ 2 B O T 52 #a & Webinar °A4 > 7 A THOU
—7vay TEOREOFEEZEM LN b, 2T 5,



IV Forum for Nuclear Cooperation in Asia (FNCA)
Joint Communique on the New Direction of the FNCA

We, the heads of delegation of countries participating in the FNCA: the Commonwealth
of Australia, the People’s Republic of Bangladesh, the People’s Republic of China, the
Republic of Indonesia, Japan, the Republic of Kazakhstan, the Republic of Korea,
Malaysia, Mongolia, the Republic of the Philippines, the Kingdom of Thailand and the

Socialist Republic of Vietnam,

Recalling that the FNCA’s objective is to promote social and economic development
through active regional partnerships for the peaceful and safe utilization of nuclear
technology, and that R&D, knowledge, information sharing and capacity building are,
inter alia, the main roles and activities of the FNCA, which will lead to social and

economic well-being of the member countries,

Noting that nuclear energy can contribute to energy security, access to baseload power
and reducing and/or avoiding emissions of greenhouse gas as stated in the Communique
of the G20 Ministerial meeting on Energy Transitions and Global Environment for

Sustainable Growth in June 2019,

Acknowledging the potential of radiation technology and related FNCA projects in areas
such as sustainable agricultural development; food safety; eco-friendly industrial
development, mitigation of the effects of climate change; and conservation of natural

ecosystems,

Noting the need for reinforcing cooperation among the member countries on the issues
of environmental protection and the countermeasures to climate change, which was
recognized anew through the discussion on the topic of “Nuclear Isotopic Technology and

Climate Change” in the 2021 Study Panel in March 2021,

Appreciating the progress made by the FNCA clinical research project in radiation
therapy and the associated ongoing clinical trials for cervical, nasopharyngeal, and
breast cancer, as well as the importance of technical cooperation and interaction between
industry and academia with respect to radiation therapy equipment and related cutting-

edge technology,



Recognizing the difficulties in securing required human resources in the nuclear science

and technology field arising from an ageing workforce,

Recognizing the importance of research reactors and their application for the
development of member countries including in neutron activation analysis (NAA), boron
neutron capture therapy (BNCT), neutron radiography (NR), material studies and

radioisotope production,

Noting that the member countries agreed on the program of project activities in and after
2021, which had stagnated due to the worldwide spread of the COVID-19 pandemic
during the year of 2020, at the 21st Coordinators Meeting held virtually in June 2021 for
their full-fledged resumption on the wane of the pandemic, and that it has commenced

by holding workshop meetings including virtual meetings,

Welcoming the initiative by IAEA to have commenced the Zoonotic Disease Integrated
Action (ZODIAC) project to strengthen the capacity of Member States in combating
zoonotic diseases through the use of nuclear and nuclear-derived techniques and the

Agency’s network of international research institutions,

Recognizing the importance of cooperation with nuclear international organizations such

as the IAEA, OECD/NEA, IFNEC and other relevant national organizations

Appreciating the progress of the FNCA project activities in agriculture, industry,
medicine and environment, and commending the winners of the FNCA Breakthrough

Prizes for their outstanding achievements,

Welcoming the continuous efforts being made by the IAEA to advance the safe and
peaceful utilization of nuclear science and technology for the development of the socio-

economic well-being of the world,

We have decided to work towards:
1. The normalization of FNCA project activities and regular meetings
Maximise efforts continuously to normalize promptly FNCA project activities and the

several regular meetings in response to the constraints brought about by the COVID-19



pandemic while ensuring the safety of the project researchers and participants as a
prerequisite and subject to the national health policies of the respective member

countries ,

Request the coordinators to proceed with the existing and the new projects by making
the best use of virtual means such as online meetings where appropriate under the

current circumstances,

2. Future cooperation between the FNCA and the IAEA in the area of human health

Anticipating that the IAEA will make necessary coordination with the relevant
international organizations including the WHO and FAO without duplicating existing
mandates in combating zoonotic diseases including COVID-19, explore possible

collaboration between the FNCA and the IAEA on the ZODIAC project in the future,

3. Promotion of cancer treatments with radiation technology in Asia

Accelerating the FNCA project in the member countries according to the policy
established by the project leaders and endorsed by the member countries during the
Round Table Discussion in the 2019 Ministerial Level Meeting to enhance cancer therapy

with radiation technology in the Asian region,

Continue and intensify the efforts also through the cooperation with the relevant
international organizations to develop and disseminate innovative technology related to

radiation therapy,

4. Cooperate in addressing issues of environmental protection and countermeasures to

climate change
In view of frequent occurrence of extreme weather worldwide in the recent years,
encourage the member countries to reinforce their cooperation on the issues of
environmental protection and the countermeasures to climate change, and proceed with

the projects related to climate change continuously,

5. Enhance the practical use of research reactors and accelerators



In accordance with the discussion on “The Enhancement of Utilization of Research
Reactors and Accelerators” at the Round Table Discussion of the 22nd FNCA Ministerial
Level Meeting, promote information exchange with respect to research reactors and

accelerators as well as the reciprocal usage of the facilities among the member countries,

6. Spread of the R&D results

Encourage the member countries to utilize the outcomes of projects on mutation breeding,
radiation processing, research reactor utilization, isotope production and neutron
activation analysis with end-users, including the private sector, taking into account the
possibility of their commercialization, which can more effectively contribute to the

member countries’ socio-economic well-being,

7. Enhancement of public communication, public relations functions and cooperation

with relevant international institutions

Adopt “Building up public trust on nuclear science and technology” as the topic for
discussion at 2022 Study Panel to share knowledge and good practices among the
member countries, and put their learnings to good use for their building up public trust

on their relevant activities,

Continue to promote public communication to raise an awareness of, and build public
trust in, nuclear technology through the public relations functions of the FNCA such as
its website and open lectures in the member countries, and make efforts to further
reinforce the relationships with relevant international institutions including TAEA,
OECD/NEA and IFNEC,

8. Other areas and activities to be promoted

Promote activities related to the applications of nuclear science and technology,
particularly in sustainable agriculture development and food security, environmental
protection, medical care and human health, and infrastructure development for nuclear
safety and security culture, by accelerating existing R&D areas, and by adopting possible

future R&D areas to support their sustainable development,

9. Cooperation in HRD of the nuclear technology and science field



Activate organizational exchange of human resources among universities and research
institutions, and of information related to the reinforcement of HRD infrastructure in
accordance with the individual demand and situation of the member countries by

utilizing virtual means such as webinars and/or online workshops where appropriate.
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Dr. Angel T. Bautista VII, the Philippines
(Climate Change Science Research Project) ,and
Dr. Mizuno Hideyuki, Japan

(Radiation Oncology Project)



I Outcomes of the 22nd FNCA Senior Officials Meeting (SOM)

1. Overview
The 2021 FNCA SOM was held on 30 June 2021 by remote conferencing. During the
following points were discussed and agreed. The summary and key findings of the
Survey on Preparation for SOM in 2021 as well as the nominees and winners of the

FNCA Breakthrough Prize were also shared.

2. Review of MLM 2019
MLM 2020 was reviewed and appreciated in the three aspects i1.e. Agenda,
Outcomes and Conduct. The keynote speech made by Mr Grossi, DG of IAEA, was

favourably received.

3. Preparation of MLM2021
1) The topic of the Round Table Discussion of the MLM 2021

“Enhancement of the utilization of Research Reactors, Accelerators and the

application of their related technology”

2) The keynote speech makers

To be arranged by Secretariat in due course

3) The subdivision of the topic and lead speeches
-1. Thailand (from the state policy view)
-2. Japan (from the technological view)

-3. Australia (from FNCA project point of view e.g. RI production)
4) Schedule, Venue and the possibility of the meeting by remote conferencing

@ Meeting schedule: 8 December 14:00 Preparatory Meeting (SOM)
9 December 10:00 MLM 2021
@® Venue: Mita Conference Hall in Tokyo ( or video conferencing)
@ The host country shall decide on the mode of meeting by the first week by the first
week of October 2021 whether it’s organized physically in the normal manner at
Tokyo or by remote conferencing including the possibility of Hybrid mode. In case

of a remote conference, it may be reduced in terms of time and agenda to a certain



extent.

4. Preparation of SP2022
1) The topic of SP2022

“Public Trust Building for nuclear science and technology”

2) The Keynote Speech
To be arranged by the Secretariat.

3) Subdivision of the topic and lead speeches
To be proposed and coordinated by the Secretariat among MCs for necessary

arrangement

4) Schedule and Venue
Meeting Schedule: Beginning of March 2022
Venue: Mita Conference Hall in Tokyo

5. Review of FNCA general functions and activities
The survey showed the usual tendencies, and the directions were shared and
reviewed. Support from the 12 MCs remains strong for all seven projects. MCs
acknowledged the important roles and functions of FNCA in particular in the
exchange and sharing of information, technology and knowledge, as well as the

broadening of international networking.

6. FNCA Breakthrough Prize (decided by consensus)

® The Best Researcher of the Prize will be awarded to:
Dr. Phriyatorn Suwanmala, Thailand (Radiation Processing and Polymer
Modification for Agricultural, Environmental and Medical Applications Project)

® The Excellent Researcher of the Prize will be awarded to
Dr. Sobri Bin Hussein, Malaysia (Mutation Breeding Project)
Dr. Angel T.Bautista VII, the Philippines (Climate Change Science Research

Project)

Dr. Mizuno Hideyuki, Japan (Radiation Oncology Project)

The Best Researcher will be invited to MLM 2021 for the award ceremony where

he/she makes a commemorative speech.



7.

IFNEC Presentation made by Dr Gloria Kwong (OECD/NEA)
The very informative and encouraging presentation on “Nuclear Energy in addressing
De-carbonization and our Clean Energy Future <Challenge and Opportunity> made
by Dr. Gloria Kwong, Head of IFNEC Technical Secretariat, Deputy Head of the Office
of Policy and Coordination at the OECD/NEA, in Session 7 was well receievd and
appreciated by the MCs. Alo the Secretariat will try to make necessary coordination to

invite a representative of IFNEC to MLM2021 in December
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The 21st FNCA Coordinators Meeting (CDM), hosted jointly by the Cabinet Office of
Japan (CAO) as the secretariat of Japan Atomic Energy Commission (JAEC) and the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) of Japan, was
held online on June 30, 2021. Mr. WADA Tomoaki, FNCA Coordinator of Japan, presided
over the meeting.

The Meeting was attended by delegates from 12 member countries; Australia,
Bangladesh, China, Indonesia, Japan, Kazakhstan, Republic of Korea, Malaysia,
Mongolia, the Philippines, Thailand and Vietnam.

The summary of the eight sessions of this Meeting is as follows:

Session 1: Opening Session

Welcome remarks from Dr. UESAKA Mitsuru, Chairman of JAEC followed the opening
remarks from Mr. WADA. Dr. UESAKA expressed gratitude that FNCA projects in the
areas of nuclear science and technology, and nuclear power infrastructure development
have been making excellent progress steadily in the respective fields. He also mentioned
his prospect that the project activities which have been seriously disrupted by the
epidemic of COVID-19 would be rolled back strongly taking this meeting as a turning
point, under the leadership of the FNCA Coordinators.

After the self-introduction by each participant, the Meeting agenda was adopted without

any amendment.

Session 2: Report of project activities and outcomes on Radiation Utilization
Development (Industrial Utilization / Environmental Utilization)

1. Mutation Breeding
This project aims to develop new crop varieties, which contribute to the low-input
sustainable agriculture in Asian countries by using mutation techniques. The
member countries are trying to develop new varieties of high yield, early maturing,
high quality, and being tolerant of various biotic and abiotic stresses particularly. In
this meeting, the progress of the on-going project titled “Mutation Breeding of Major
Crops for Low-input Sustainable Agriculture under Climate Change” was introduced.
It was reported that several new varieties as well as promising mutant lines had
been successfully obtained, although the member countries were still facing some
difficulties in implementing the project due to the current COVID-19 pandemic

situation.



2. Radiation Processing and Polymer Modification for Agricultural, Environmental and
Medical Applications
This project currently aims to promote development and practical use of new
products through a wide utilization of radiation processing in the field of agriculture,
environment and medical care. In this meeting, the current issue and plan were
reported on the seven R&D subjects, namely "Degraded Chitosan for Animal Feeds",
"Hydrogel for Medical Application", "Environmental Remediation", "Synergistic
Effect of Plant Growth Promoters (PGP), Super Water Absorbents (SWA) and
Biofertilizer (BF)", "PGP and SWA, inclusive of Process Development", and

"Sterilization of BF Carrier using Gamma Irradiation".

3. Research on Climate Change using Nuclear and Isotopic Techniques (Climate
Change Science Project)
This project aims to better understand the mechanisms and processes of past and
present climate change and its variability through making nuclear and isotopic based
experiments and analyses, and sharing the expertise to interpret the knowledge and
information newly obtained.
In this meeting, the situation of research progress and the results of analysis made
by the member countries related to the climate archives and carbon storage were
reported. It was also introduced that a new project on the application of food fraud
and security was being developed. This project will focus on adopting affordable
nuclear techniques for the member countries to undertake this research and develop

a regional database more conveniently.

Session 3: Report of project activities and outcomes on Radiation Utilization
Development (Healthcare Utilization)

Radiation Oncology
This project aims to establish the optimal treatment protocols of radiotherapy and
chemotherapy for predominant cancers in Asia, and improve the quality of
radiotherapy in the member countries as well as its treatment outcomes in the region.
In this meeting, it was reported that the clinical studies on cervical, nasopharyngeal
and breast cancers were progressing smoothly in the member countries despite of the
difficult situation due to the COVID-19 pandemic. The plan of the new clinical trials

on palliative radiotherapy for bone and brain metastasis was also introduced.

Session 4: Report of project activities and outcomes on Research Reactor Utilization

Development



Research Reactor Utilization

This project shares information such as the characteristics and the utilization status
of research reactors among the member countries with the aim of improving the
common research infrastructure and the technical skills of their researchers and
engineers.

Research Reactor Utilization (RRU) group reviewed the evaluation of activities in
the previous phase. It was reported that the topics of higher appreciation and interest
among the member countries such as “RI production” and “new research reactor”
would be dealt with in the next phase. Neutron Activation Analysis (NAA) group
introduced “environmental monitoring” as an activity plan for the next phase where
the wide range of materials would be analyzed by multiple measurement techniques
such as ICP-MS and ICP-AES, as well as NAA.

Session 5: Report of project activities and outcomes on Nuclear Safety Strengthening
Radiation Safety and Radioactive Waste Management

This project is aim to enhance radiation safety at nuclear facilities and activities
related to the radioactive waste management among the participating member
countries through sharing information, knowledge and experience on the existing
technologies.

The publication of Consolidated Report on Low-level Radioactive Waste Repository
published in March 2020 was reported in this meeting. It was also introduced that
NORM/TENORM (Naturally Occurring Radiative Materials/technologically
Enhanced Naturally Occurring Radioactive Materials) which was a common issue of
the member countries, would be the main topic for the next phase and a consolidated
report for NORM/TENORM would be published during the new phase.

Session 6: Report of project activities and outcomes on Nuclear Infrastructure
Strengthening

Nuclear Security and Safeguards
This project has been strengthening nuclear security and safeguards of the member
countries by sharing knowledge and information as well as through cooperation in
developing human resources to promote peaceful use of nuclear energy. In this
meeting, the outcomes of the current workshops such as table-top exercise for nuclear
forensics and virtual exercise on complimentary access for IAEA Safeguards were
reported. For an activity plan of the next phase, topics such as development of

nuclear security stakeholder matrix for capacity building were introduced.



Session 7: Discussion on Future Activities of FNCA Projects

Mr. WADA reviewed the evaluation made by the member countries for 4 end-of-projects
(Radiation Oncology, Research Reactor Utilization, Radiation Safety and Waste
Management, Nuclear Security and Safeguards) and 2 new project proposals (177
Lutetium-Labeled PSMA radionuclide therapy for metastatic prostate cancer and Small
Modular Reactors and Floating Nuclear Power Plants). He reported that the activity
plans of the 4 end-of-projects for a new phase were approved and the 2 newly proposed
project were disqualified for failing to fulfill the criterion of evaluation framework.
Nevertheless it was recommended that the possibility to accommodate those 2 new
project proposals in the existing projects to implement be explored. He subsequently
showed the progress and the plans of 3 on-going-projects and a plan for the workshops

in 2021. It was agreed by all participants after the exchange of some comments.
Session 8: Closing

Draft of Conclusion and Recommendation of the meeting was provided by Mr. WADA, on

which the member countries are required to make comments within 2 weeks, if any.
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IV Conclusions and Recommendations

1.

Based on the Joint Communiques of the 21st FNCA Ministerial-Level Meeting
(MLM) on the new direction of the FNCA, the Coordinators Meeting (“the meeting”)
agreed to accelerate further the FNCA activities related to agricultural development,
food security, environmental protection, human health, nuclear security, and human
resource development. The meeting also agreed to maximize efforts to normalize the
FNCA project activities promptly and seven regular meetings in response to the
constraints brought by the COVID-19 pandemic while ensuring the safety of the
project researchers and participants as a prerequisite and subject to national health

policies.

The meeting implemented end-of-project evaluation on four projects terminated at
the end of March 2020, namely, a) Radiation Oncology, b) Research Reactor
Utilization, ¢c) Radiation Safety and Radioactive Waste Management, and d) Nuclear
Security and Safeguards. The evaluation results and comments on these projects are

as follows:

a) Radiation Oncology
To establish optimal treatments for predominant cancers in Asia, the FNCA
Radiation Oncology Project has been conducting several clinical studies of
radiotherapy and chemotherapy for more than 20 years. From the results of
clinical studies, some treatment protocols have become standard protocols in
FNCA member countries. Especially for cervical cancer, the results of CERVIX-IV
indicate that concurrent chemotherapy and prophylactic extended-field
radiotherapy are feasible and effective for patients with locally advanced cervical

cancer in East and Southeast Asia.

b) Research Reactor Utilization

As test and research reactors are basic and fundamental tools of nuclear energy
and nuclear science development, NAA, Isotope production, Neutron Scattering,
Nuclear Science, BNCT and NR (Neutron Radiotherapy), Material Research, New
Research Reactor, and Human Resource Development have been discussed for
three years. It was agreed that every country requires new research reactors to
use them for useful RI production, NR, and BNCT. Discussion on possible future
cooperation on these themes should be continued

Regarding NAA on the SPM sub-project, analytical results will be summarized in

each participating country, and some of them will be reported in scientific journals



as research papers. For NAA on the REE sub-project, a round-robin test was
performed by several participating countries and the results of the test were
reported at the workshop held by the IAEA. The results were also published in
the IAEA document.

¢) Radiation Safety and Radioactive Waste Management

Because almost all countries in the FNCA are planning to construct low-level
radioactive waste disposal facilities/long-term storage facilities, the safety
features and the actual design of the disposal facility, as well as public acceptance,
have been discussed in the project.

The Interim Report on Low Level Radioactive Waste Repository, which focuses on
general policy and specific site safety assessment of LLW repository in each FNCA
member country, was compiled in March, 2020. The report contributes to
enhancing the knowledge related to radiation safety and radioactive waste
management in each country.

This project is expected to also focus on NORM/TENORM radioactive wastes and

characterization processing and disposal of disused sources in the following term.

d) Nuclear Security and Safeguards

The 3-year-long activities of this project have produced excellent outcomes
including raising awareness regarding the importance of nuclear security and
safeguards, facilitating sharing of information on nuclear security and safeguards,
promoting capacity-building for nuclear security and safeguards, and enhancing
nuclear security and safeguards regimes through workshops and open seminars.
Concerning nuclear forensics (NF), Table Top Exercises (TTX) on evidence sample
collection, initial investigation at NF laboratory, and identification of unknown
nuclear materials by FNCA project leaders and National Police have been
conducted.

The project activities were reported at the IAEA International Conference on
Physical Protection of Nuclear Material and Nuclear Facilities (2017), the 60th
Annual Meeting of the INMM (Institute of Nuclear Material Management) (2019),
and the JAEA International Conference on Nuclear Security (2020).

3. With improved procedures for evaluating project proposals endorsed at the 17th
MLM, all FNCA coordinators performed ex-ante evaluation for six project proposals
from project leaders considering the relevance, effectiveness, efficiency, impact, and
sustainability. Consequently, the meeting agreed to launch new phases of four three-

year projects from JFY 2021, namely, “Radiation Oncology”, “Research Reactor



Utilization”, “Radiation Safety and Radioactive Waste Management”, “Nuclear

Security and Safeguards” with the comments shown in item 5.

4. Regarding new project proposals, some member countries assigned low scores on the
evaluation criteria for the project proposal “177Lutetium-Labeled PSMA
radionuclide therapy for metastatic prostate cancer” and “FNCA collaborative study
on technology, safety, and security of Small Module Reactors (SMRs) and Floating
Nuclear Power Plants (FNPPs)”. Therefore, these proposals were rejected according
to the guidelines for evaluating new project proposals. Nevertheless, the meeting
suggested the following points:

a) In addition to the three types of cancers, a possible future cooperation scheme
for other types of cancer such as prostate cancer should be discussed in the
“Radiation Oncology” project.

b) Exchange of information and discussions on SMRs and FNPPs could be
conducted during the “New Research Reactor” session of the “Research Reactor

Utilization” project.

5. a) Radiation Oncology

- This project allows member countries to gain new knowledge. Moreover, it is firmly
believed that the results could positively impact cancer treatment results and
patient surveillance in the future.

- As the hands-on training on 3D-IGBT helps the radiation oncologists and the
medical physicists of the member countries to learn about this new technique, the
hands-on training should be conducted in various countries.

- Cooperation with the JAEA/RCA should be promoted in the study of palliative
radiotherapy, as it was encouraged in the 43rd meeting of the national RCA
representatives held in April, 2021.

- In addition to the three types of cancers, possible future cooperation schemes for
other cancer treatments, such as prostate cancer, should be discussed within the

project framework.

b) Research Reactor Utilization
- This project is an excellent platform for information sharing, network construction,
and further technical improvement among FNCA member countries. However,
workshops are held once a year, and it is recommended that online seminars or
meetings be held in addition to workshops for information exchange.

- Neutron activation analysis should be entirely discussed in a workshop because



analysis, such as PM2.5 elemental composition, plays essential roles in the
extensive applications of environmental sciences.

- The RRU project will bring great benefits to the country, which is considering a
new research reactor; cooperation on human resource development should also be
discussed in this project.

- It is recommended that the exchange of information and discussion on SMRs and
FNPPs should be conducted during the “New Research Reactor” session in this
project.

- It 1s also recommended that other particular concerns of the member countries
including the issue on the upgrading of Reactor Protection System (RPS) of the
existing aging-research reactor be discussed.

- At least two researchers from each member state should participate in the project
meeting. One member should be from the organization responsible for the
operation and the management of the research reactors, while the other should be

a researcher responsible for the selected topic, such as NAA, or RI production.

¢) Radiation Safety and Radioactive Waste Management

- The project addresses building national capacity to protect the public and
environment against ionizing radiation, including ensuring the safety of food and
environment and assisting the member countries with safety improvement related
to radiation safety and radioactive waste management.

- NORM/TENORM radioactive wastes, which are expected to become significant
social issues in many Asian countries, should be discussed intensively in this
project.

- It is recommended that Clearance of Very Low Level Radioactive Waste be
considered in the project.

- Scientific visits, advisory missions, or even hands-on practice should be performed
in the future for the problems faced by several countries, such as handling of

decommissioning of nuclear facilities, and NORM / TENORM waste.

d) Nuclear Security and Safeguards
- The project addresses identified objectives effectively; however, it requires
additional good practices from member country experience. Considering bringing
more good practice as lessons learned among FNCA member countries is
recommended.
- A nuclear forensics mechanism in the Asian region, whose promotion was called for
at the Washington Security Summit in 2016, should be discussed and put into

action in three years. In particular, hands-on exercises or TTX on nuclear forensics



are important to enhance the necessary measures for nuclear security and their
sustainability in each member country.
- It would also be better to promote a close cooperation with the IAEA and other

relevant organizations in the area of nuclear security measures.

6. The meeting discussed the progress of three ongoing projects in the fields of radiation
utilization development and climate change science. These projects are “Mutation
Breeding”, “Radiation Processing and Polymer Modification for Agricultural,
Environmental and Medical Applications”, and “Research on Climate Change using
Nuclear and Isotopic Techniques”. The meeting acknowledged that the projects were
successfully implemented with the effective cooperation of member countries. The
end-of-project evaluation of “Radiation Processing and Polymer Modification for
Agricultural, Environmental and Medical Application” project and “Research on
Climate Change using Nuclear and Isotopic Techniques” project and the
intermediate review of “Mutation Breeding” project will be conducted in the next
Coordinators Meeting to be held next year; however, the negative impacts of COVID-
19 on the project activities should be fully considered in the evaluation of the project.

The comments for each project are as follows:

a) Mutation Breeding
Several new mutant varieties/lines of rice, wheat, or soybean developed in member
countries have been disseminated widely and expected to affect the economy of
several countries positively. Continuing efforts are expected towards sustainable

agriculture and resilience against rapid climate change.

b) Radiation Processing and Polymer Modification
This project aims to provide a broader application of radiation processing
technology and has produced some excellent results on “Degraded Chitosan for
Animal Feeds” and “Hydrogel for Medical Application” studies. It is suggested to
accelerate the implementation of the project outcomes with end-users, including

the private sector, and consider the possibility of commercialization.

¢) Research on climate change
This project focuses on providing insights into the mechanism and process of
climate change in the past using nuclear technology-based methods and analyses.
Moreover, the project aims to gain and share the knowledge for interpreting
phenomena causing climate change. The meeting positively evaluates that

“practical guide on soil sampling, treatment and carbon isotope analysis for carbon



cycle studies” was compiled in 2020. Moreover, the meeting firmly expects the
Asian-scale database of soil organic carbon degradability to be constructed in the

near future by using this analysis method.

7. The meeting agreed that project workshops would be hosted by respective member
governments in JFY2021, as shown in the attached Annex. All workshops should be
held between September 2021 and March 2022. Project leaders will participate in
each workshop in person or using a video conference system. If participating in
person, it is recommended that all participants should be vaccinated against COVID-
19 before the workshop.

As the COVID-19 pandemic is still affecting FNCA project activities in 2021, the
meeting suggests that each project should use a video conference system for specific

topics when necessary, in addition to regular project meetings.

It was agreed that the FNCA projects should make efforts to reinforce cooperation

with relevant international institutions, including the IJAEA and the OECD/NEA.
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I-1 At
1) A=A 707

1. BT —#
THI A 769 77 2,024 km? NBE
A 25,687,040 A 2020 | HHAERIT
GDP *f i 2 E & R 1.912% 2019 | IMF
GDP (4 Hf&/Current) 1 Jk 3,309 f& 93 7>k Rv 2020 | HESERTT
1 AN¥4729 ® GDP 57 1,812 K R/v 2020 | H5ERTT
(4 H fii/Current)
—Rz Lt E (TPES) 130.945 Mtoe 2020 | IEA
WaFE ) 265.178 TWh 2020 | IEA
R T L — SHAHBR(2020%F) RETHHREO0E)
it - ERET KL B (EN) H i : BT L —HEBI(EA)
R S » AR RR " 1.26% B R
N \ - R B - i BN
= K2RH 2 Y = KSRH 2
= 7kH = 7KH

= KF5E- B

ERARE /RN

= ARSI

ERARE R/ RN

" 1.70%’
2. TRAXF—BORLET T
(1) FEARBOK

A=A FZ V71X T=x ¥ —HZE (Energy White Paper) 2015] HIFWT, = R/LF
—BURICET 2B OEEFHL LT, O Xl LK< IMr 22 &2 HME LT,
TSGR LV FEFRR D LR L XD ICTHGUHEFEEZIT) 2L, Q=T —DAEEEED
528, @F=ALT U TOZRAF—HI~RES L5 2 LHFZHBT TN D,

Q) JFETIEOR
EFORABEKL LT, g X =l LTOREFHERH LW Z2H->Tn5, =
22—V TR 2= )L AWK ORI ¢ 7 b TINOMNE, ROA—A bZ U THEIREICLY R

1 https://apo.org.au/sites/default/files/resource-files/2015/04/apo-nid54017-1214596.pdf
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FIFRRBHYE | R I3 E, U T U B ERIC BT D iR OB RR I A I STV D
FDO—FT, UT R -l &R RN B R I IR D it TVW b,

L22L 20198 H 2 HIZ, 7V HA T4 77—V X—KED, B2 FRROREK - —
AINF—HEEBEZOT v N A7 T4 = BERITH L, BB A 7 VO 13881
BT 2REREDFEMEETE LTz, A—AX N7 U 7 CRFAOFBICET 2EN THLND

DIFZDO10FLLETHITH Y, £/, BRI X DREITAIBIN 722,

AR L LT, BE - VX —FHEZAERE, 12 4 18 BICHEE [HRTCOBGED
HET A=A NV TITBITBIEF NN ~D1E ] (Not without your approval: a way
forward for nuclear technology in Australia) #AE L7-, ZOWEZETIE, IIEY 2 —
JVIE (SMR) ZOBUFE 1 iR OB AZ ATRBIZ T 2720, BIEDJRFETZ N T LD
T BIRBR DRRFI RS STV 53,

3. R IBE OB R R

1953 4 JRAJ)IERKAL

1953 4 A —Z + 7 U T T 1ZEES (AAEC) #RAL

1958 4 HWIOAFJEIE HIFAR B SRk

1969 4= JR /15 ETER A BAAA U723, SLmE LB Pk

1987 4F  AAEC Z . WFFEEM z Bt LA — 2 &7 U 7 JRF B A Bl sk
(ANSTO) %37

1998 4= JESIHRBAHE « R IR AIERRNL, A — A N T U TG RRBGE - R R AT
(ARPANSA) %37

2006 F  #FZEIF OPAL fifi S Epk

2007 4 BFZE)F HIFAR fE#x(E 1k

4. JF1 )18 E
A1 EZ2 = IV X —HEEDOBIRILICE D AR ATEMNMEENHINTWAD, BH
CLTEHAINDIZE STV,

5. MWFIEPAFE
(1) F7RAFTERE

PEEF X —E&Ji4% (DISER : Department of Industry, Science, Energy and
Resources) O T2, A —A ;7 U T HFHBEEAEMN (ANSTO) 28E7u, T ALLED

2 https://www.tedobrien.com.au/article/inquiry-whether-nuclear-energy-feasible-and-
suitable-australia
3 https!//www.aph.gov.au/Parliamentary_Business/Committees/House/Environment_and_E

nergy/Nuclearenergy/Report
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ARy 7R A NEINROIEM A2 B E L TR h e 5 ER FE S T\ o, £/
TESHRBG G - R N LR D DRI, RiEE (DOH) (BT 54 —A 7 U Tk

SHHRDTE -

(2) WFIEF & O O FH

ANSTO I 3 Z£O#F7E)F (HIFAR, MOATA, OPAL) %4 L C\ %A%, HifEiEls S
TWAIFIX T — AL BEIFSEF O OPAL JF DA TH %,
X EMEE OFECIZLL T O Th 5,

JRF 24T (ARPANSA) 234 LT\ 5,

4% | TAE | B HE Fik BRERDL | FIEGSAE
OPAL | ANSTO | 7 — ! WFgE. RI &, vE+hc | Efisd | 2006 4
2 77 kWt SHbo M. Pt T U A

77 1 B, BE
T
HIFAR | ANSTO | 7—/L7 FRSARFSE, RI %, fof | EisE ik | 1958 4F
17 kWt fboahr . K254, BRI | (BEILHEE
YEfif )
MOATA | ANSTO | Argonaut ! | #F98, B LA, kv | BEILHRE | 1961 4
100kWt TUXTTT 4, EHEK] (2010 4
5. B 55 T)

(3) MmO DOFIH]
ANSTO DINEEGIITEE o Z —IZB W T, U TFO 4 Oz A LOHERE 2D T

W5,

10MV % > 5 AJnidds (ANTARES) : 1991 4R (ZRBRBIBH LA L 7 IR 2828 o & — ik
ROMBEE T, A A v —LFH ENMERE BT OWRICHN SN,

OMV % 7 2005 (STAR) @ A F v B —AF M & MEEE ESFICHW LS,
K= R =1 A AV EEs (VEGA) : 4C (JRFE 14) T 7 F /4 RROH
Z BT mRE B O INR AR E BT IS W D 72 DICik G STz,

o X—x 7 shifgs (SIRIUS) : 6MV O X 7 LNEg TH 0 | IEHIE
B, A 4 E—2FHAKROA F o B — LB OO DR MM 2 T D,
F—ANZVT v rabhay  Bkx RWEORT - T OREERAND LN
ARETH D EIE, BREE, NA A - Hil, B MEEME. BRI EERIE IR
DEICHWLN D,
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(4) ANSTO (2B H2HEFTF >~ (ANM figk) ik

BIEFZWIZHWS 9Mo (£Y 77 2 99) OHEIZRIT. ANSTO iX ANM Jiizk (ANM
Facility : ANSTO Nuclear Medicine Facility) % #ia% L. ARPANSA (Z & 519%%%?5[75_’ H
Fliz, 20772 ML 6 HiEdT7=0 3,500C1 D ¥Mo Z 4= pET D HESI 3 8 D B DR ED
mENTND,

6. BB A 7V - BURYEBESEY)
(1) BoKBhMA

F—A T U TIZBT DR EBEEY O REIL, A — A N7 U TN - R R e
JT (ARPANSA) 7% 2010 FEIZHIAT L7 24 fast THd#biEET Y — X (RPS : Radiation
Protection Series) No. 20 S EFEFEMIZI T 2 43%) (RPS No.20 Classification of
Radioactive waste) IZL VW BEINTWD, ZOLZEEHICINVT, A—AFZ VU T7IZE
(T D BN PEBE S TR L~V R ORI K-> T TRLOm b I 54,

e bRpEEY) (EW : Exempt Waste)

e 7 m FEFEY) (VSLW : Very Short Lived Waste)
R L~ L BEZEY) (VLLW : Very Low Level Waste)
KL~LpE#EY) (LLW : Low Level Waste)

L OLEEREY) (ILW : Intermediate Level Waste)
& LULBEEEY) (HLW : High Level Waste)

® 06 00 6

A=A M7 U7X OPAL JFZFTAH LTV 5208, OPAL F O A EHIBERY & LT
W TE LT, EHATOXARFED L < ITFEAHEO 7D IC#% S b £ Tl ANSTO (2
BOTRE SRS, AMWO%@%:ﬁﬁbfwkﬁ%ﬁ@ﬁﬁﬁﬁ%ﬂﬂ\%KE%TE
PR Z XL, ILW & L TA—A R Z U TICIRESINTWD, Tz, HIND D O R HEBEFE
MOEALEEEINTWD, 20D, A=A 7 U TIZBWT HLW 38487, B
Wy bATHON D Z EiF R nE SR Tn5D,

F—2 57 U 7 ENIZIEA 4,250 m3 DS PEBEIEMPFET D & S Tn5, RS
R, PEEMRERR > D3 AET D HAHEFEFEM A B 45 m3 A L TR Y . WAL ILW 28
5m3, LLW 7% 40 m3 Th 55, T 6 OFGHERIEMIT A TEIZHB W TRE STV D03,
EHRERENE S TN &b, A=A N T U TERFITEMIRE 721305 0720

4 https!//www.arpansa.gov.au/regulation-and-licensing/regulatory-publications/radiation-
protection-series/guides-and-recommendations/rps20
5 https!//www.arpansa.gov.au/understanding-radiation/radiation-sources/more-radiation-

sources/radioactive-waste-safety/frequently-asked-questions
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Dk & i L, ENOBSHEREREY 2 — &84 5 H#t2TTn o,

BV E B O 720 12012 FEF S EYE L] (National Radioactive
Waste Management Act 2012) 23E STz, Z OIEFICEEDS X b HEBEEEY 2 — 58 Bl
T oM & LT, ENLHOREFEREY E B ik (NRWMF : National Radioactive Waste
Management Facility) OEFEFHENED Hi1d 2 & L ln o706,

NRWMF (3#) 40 ~7 & —/L DK S Ofisg i, & UH 100 ~27 7 — /L OREfE I TH
PREAL, T A P EETIIH 160 ~7 X — B L 705 Z LN TESH TS, NRWMF (Z
BT, LLW [R5 23T o0, ILW I ZRTEIERR A Do, Bekilly HIEDIRE
95 F THRE 157, NRWMF OF%E % DISER 23 EK & 72> THEDH TE 7203, 2020 4 7
ADBITHROA—A 7 U 7 A HEREFREYIT (ARWA @ Australian Radioactive Waste
Agency) 7HHY LTV 58,

NRWMF OH A FEE L 2015 4225 Bikn S iz, 28 DM O LA H D | 2020 48
1 AICERBIFIZZN G D 5 bEA—AZ 7 U 7INF 8o )37+ — (Napandee)
Z NRWMF %+ & LTHRE LR,

HFRBUFIC X 5 NRWMF @it &3, BRI O+ 7 X v 7 Bkl Th 5
Synroc H' L~V BEFEMALBRIEEX D3 A 1y 8T 2 NG DIEHE S ALTW D, [HET
22OV T, 2014 45 A 15 HIZ ARPANSA 78, ¥ MRE & T OEHREZ KR LT,

723, ARWA |Z NRWMF &%t ofth, /307 0 — & 135872 2 THC TLW REHIE AL
HIMiRR & B BT D E M AR LTV D,

A=A TV TIHRFIRELZ IR L TR, BEBRENF A 7 U0 ALEE fifs 5% B 5%
DFHEEZR N,

(2) BHE i

ARWA 7% LLW 53 K OV ILW R 21T 5 72, ENL U MRS Bl (NRWMF)
B EEED TV D,

ANSTO 73 Synroc & > 5 P BEIEM B LT 2 iV 7o BESEM AL BRI R O R 2 i o> C
WD, FERR LTZTICIE, ANSTO @ ANM fiigkiZdsi) % %Mo (£ U 777 99) /EFERFE T

6 https://www.legislation.gov.au/Details/C2012A00029

7 https!//www.industry.gov.au/sites/default/files/nrwmf-infopack/nrwmf-facility-concept-
design.pdf

8 https!//www.industry.gov.au/news-media/australian-radioactive-waste-agency-news/a-
new-agency-to-manage-radioactive-waste

9 https!//www.industry.gov.au/news-media/national-radioactive-waste-management-facility-

news/napandee-identified-to-host-the-national-radioactive-waste-management-facility
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A LT FEFEY) % Synroc [EALIC LV ALBET 5 & LT 410,

7. ARB] - RIS
(1) VEHL - KI5

(1998 FEA— A ~ T U 7 Kt #iB5E - i1 /1% 425 ) (ARPANS % : Australian Radiation
Protection and Nuclear Safety Act 1998) DELALIZFEVY, FHBED A ) & [EH RO A
e, BREOREZIT ) BUNKEEI & LT, 1999 412 ARPANSA ME%iE X vz, ARPANSA
%, frfEE (DOH) FrfE OBUMEEBICTH v . BUNHEEIIC X 2 BURMEWE ORI, s kOt
oy Fil LT, ARPANSA (Zxf L CRIE 21T 5 BBI & LT, M IRbE - 22 R
(RHC). i+ h#eZAs (NSC) PRI TV,

F 7o T BE MR S O » PEILFE S Y T CHRILBH I B SRR A A 21T o T
WD DITBREE Th D, _EHMmECRERHEOHEM, A82% T AIFELEDOFT—A T
U 7R E - AR (ASNO : Australian Safeguards and Non-proliferation Office)
NHY L TW\D,

(2) EBEFET 8RS TAEA) HAABHIFHEY— e 2 (IRRS) %% Fftkin
200746 HIZIRRS T v a v %, 20114 11 HICIRRS 74 n—7 v I v a %
ZAIT AT, 2018 4E 11 HITIXIRRS 2 v g V2O TEIFT AN TV S

8. [HEHEEW )
(1) [E B
ERRIR iR (IAEA) @ 1957 47 A 29 BN
35 /1B 5% (OECD) Ji-f/)#%B9 (NEA) : 1973 410 A 1 HANEA

(2) “IERMR 75 7 BfR
F—=ALZVTnov T ERATLEL, A= 7V 7 LoRT EMEF I
e TR T e bR,

EEEES| e H£F
T TF R ERR BT 2 e 2005 4 1 A 12 HH%h
UAE [ SRR IR B W E 2014 4 4 A 14 H3%h

10 https://www.ansto.gov.au/business/products-and-services/ansto-synroc-waste-treatment-
technology
11 https://www.iaea.org/newscenter/pressreleases/iaea-mission-says-australia-committed-to-

strengthening-nuclear-and-radiation-safety-sees-areas-for-enhancement
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2014 4F 4 H 14 HRE%h

A4 K SRR BT 2 W ) e 2015411 H 13 H¥%h

eS| EE OB T 2 HhiE 1979 4 7 A 24 H3%h

TV R JEA- )RRV N 31 W 1 R OWE | 1989 45 6 A 2 H%%h
DRI BT 5 e

FT K WFFEIE I B3 2 1 A HIZ MR R4 2 T | 2018 29 A 19 HE4
7 ) T EREE (MOU)

NI H JEA- )RR R B3 2 1 Ot e 19814 3 A 9 H%%h
A RAAICE T 5 TR E| 201945 H 2 HEA
(MOU)

i [E] JE A F RN 3 B 1 R ORI E | 1979 4F 5 A 2 HH%D
DRI 5 e

AA A SR JEFRRI N B3 5 1 b 1988 4 7 H 27 A%

2 A A RAAICET 5 7T E| 201945 H 1 AEA4
(MOU)

Fxa JE TR 31T 5 0 /1 R OEE | 2002 -5 H 17 H¥E%h
DB 2 W E

GRIES| A7 FRI N B3 2 W 0 B R O% | 2007 4 2 A 3 H 3%h
WE ORI BT 2 W E

KA BHFHEAN RS BT 2 Wi ) b i 1976 4= 10 A 25 H%%h

H A SR JEFRRI N B3 5 1 b e 1982 4 8 H 17 H¥%h

—a—Y—J K

U7 OBERICET L HE

2000 4£ 5 H 1 H3&%h

NI — S I EFFRI RIS 3T 2 W R O | 2002 46 A 15 H %)
DRI BET 5 &

R =% JEF-FERRI R D10 R ORI | 1982 455 A 11 B %)
DRI BT 5 e

T4vTUR 100Bq, kg EWE OB T D& | 1980 42 A 9 HFEZ)

7T A EWE OB BT 5 hiE 1981 49 A 12 HF%)

pNES| FEP#E RO 7D DTG HRICE T | 1957 4 8 H 14 H %)

D1t E

[EBRORBEHE E D 72 60 DI E FH A B
Wt Birk. JoieE UiA DR BT OHF
JEBHZE BT D e

1998 4= 9 H 15 H 3%
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FFE hiE EES)
S HIREIC 3T 5 70 & FEREETE | 2003 429 A 8 HFEXN
WO T 2 RE
JF I HIREEIC I T D1 ) - TH#ASH | 2008 45 9 H 30 HIEXD
:B&a‘éﬁ%m&ﬁm
SR JEFRRI N B3 5 1 b E 2010 4 12 A 22 H¥%)
N KA HEE b o720 TiFEE (MOU) | 2018 410 H 9 HE4
AXxTa SR IIERFIRIC T 2 R OEWE | 1992 %7 A 17 HHEX)
DRI BET 5 &
=7 A BRI | R ERR I B S 1 201241 A 1 H¥%h
&
=R S TR BT 2 Wi ) e 2010 4= 11 A 10 H¥%h

(3) Z [t Btk
LUF OEBSE PRI S L T 5,

7T RT I 7 4 —F 2 (FNCA)
EEHF X —1 17 L —27—2 (IFNEC)
IAEA 7 27 Jf-- 7 M3t /1t & (RCA)
EEEZ A FZ5F (ITER) : 3EMECTH 523, 2016 429 AIZA—A hZ U 7 JR1
NEFEH T (ANSTO) A IcEE Lz,
KET X —4 (DOE) NEMET HE 4 AR TIFEEE 7 +—7 & (GIF) : 2017
9 HIZA

9. FrRtFH

A=A~ 7 U TR IR R (ANSTO) TIid#iil = a ) 4 L 2 EGYE (COVID-
19) AL LTRRE D U T — MEIBEE DN S 0T 03, T 7) B Sl % 00 FEAS ) 72 8
(TR STV D, OPAL JF TIX RIBGEN Mt SN TV D 1E0, A=A FT VTV - v
7w hurziEf Lz COVID-19 BEN M THI TN 512 18, A —2 T U 7 HU#bI
i - &)t (ARPANSA) [ 3ORAIL I * v 2 (OSL : Optically Stimulated
Luminescence) & =% OEFHEA~ORMESL, T N UWFFEEIC L D 22T RLF DO ReERE
li~DE kS % 38 U C COVID-19 X IZB G L T 514,

12 https://www.ansto.gov.au/news/important-updates-on-covid-19
13 https://www.ansto.gov.au/news/australia%E2%80%99s-nuclear-science-capabilities-have-been-
central-to-our-fight-against-covid-19

14 https://www.arpansa.gov.au/news/arpansas-radon-laboratory-contributes-fight-against-covid-19
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ORIz LT 272 DIEWEEA T T 5 Z LICEE LT, ZOWEICE Y, ANSTO i
TIAEA 725 2025 4% T IAEA Wit o & —ICHIEE S dv, MBI, Kk, MEFEERE,
REIEGRED T CHhRFEMTE T v 7T 5% Eliid 5 FETH D15,

15 https://www.iaea.org/newscenter/news/iaea-australian-nuclear-science-and-technology-

organisation-to-work-together-on-sustainable-environment
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75 kWe & CHisR L, Z0E L= B G #HH 2 2 0 96%Iii k3 5% 0 HEER BT b

7’: 16, 17o

2016 4 9 HiIzABR &z TV AT L~ AKX —77 2 2016] (Power System Master
Plan 2016) Ff&R Tlx, 2041 FF TOWFEARTRLX— LB OHFEEFEZ KD AL
ERERBEESEOHEICESE 5 20V F I ARHESIN TS, TORNDR—R « )
UATiE, 2041 FERFROFEBEFMBEO BEEEL LT, RRT AL D KITIFEN 35%, A

16 http!//www.meti.go.jp/meti_lib/report/2016fy/000572.pdf
17 http!//www.plancomm.gov.bd/wp-content/uploads/2015/10/7th_FYP_18_02_2016.pdf
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e BN RELFE L S, FREILZ OMBANICHBE SN AL TH Y |
wi~Wﬁ¥ﬁ%$%i&W@Wﬁ%7u/myﬁ@1o&ém1wéw

Flo, AT TTValTREEENC L D EENRARED 1 2L ETWD, O
Kﬁﬁf%tb\ﬂyﬁﬁ?yiiﬁ%ﬁﬁ%ﬁﬂtifﬁ< SRS PRI D U R
BT OIE I HY A A TV 520 21

3. WP IBE O I R

1963 & T — VIR NI ENTA & L TRESND

1972 4 RXF R K KD AT

197349 N7 I77valifhZEES (BAEC) #&ar

1975 4F T N— VR IWF5ERT (AERE) %7

1993 4F R %4 - B E BYE (NRSC) ilE

2010 /. VT — VHIKIZ T 5 R F- I EATEAGHE A E SRR SN D

20114 100 757 kWe @ VVER 2 oA HA$ 25 Z LIZHOWT, v 7 & O CHEIUTH
b ARG

2012 4 Nyﬁi?ynﬁ%ﬁﬁﬁﬁaé‘w
A R OV FIV N B DM AW E (7 &7 RS - £diy - Flr
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W]

4. JRT13E
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N T FT v 2l ﬁéﬁ%ﬁ%%ﬁﬁmu@@%Wi1%1$if%éﬁ\wﬂﬂw>
N T FT 2 2N 1980 FOESMERMFIC LY | FHEITATEEE > Tz, 0%,

18 SCERRLEAE 12019 4 EEJF - 77 1R P e O i A R R i iy 35 )

19 https://oldweb.lged.gov.bd/UploadedDocument/UnitPublication/1/1166/8SFYP.pdf

20 https!//www.iaea.org/newscenter/news/construction-progresses-on-bangladeshs-first-nuclear-power-
plant

21 https!//www.iaea.org/newscenter/news/bangladeshs-crop-scientists-find-an-ally-to-better-cope-with-

climate-change
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HZlTr YT EEERE Lz, MUPIE VVER-1000 O A% TE L TV oAy, 2015 4F
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F7z. F 2 OJRFHREITERFE G BRE SN TV D, 2016 49 H OHGEIC JiE, M
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2 T =TS8 ERT (RNPP) BRI O BLK
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Z D%, 2019 4 8 A1Zi% BAEC & v v 7 OktiliE 4k TVEL & of¢, RNPP A
PREHIEAG 12 B3 2 IER R 3R A il X724,

22 https!//mof.portal.gov.bd/sites/default/files/files/mof.portal.gov.bd/page/b29661b6_927f 40
12_9f83_5ac47dbd6ebd/Speech_ EN_18_19.pdf
23 http!//www.thefinancialexpress-bd.com/2017/06/09/73223/Russia-to-take-back-45-tonnes-
of-spent-fuel-every-year/print

24 https://tvel.ru/wps/wem/connect/tvel/tvelsite.eng/presscenter/news/7ebeb0804ae4c3dc9cl
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HEBOEBETENZTLCEY, @R LHFIITEEAYIERICEAL TS L) 28 F iz,
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1% 1975 4R SiFZERT (AERE) %L, # v WO % — (AEC) %Lt
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25 http!//www.world-nuclear-news.org/NP-Bangladesh-India-sign-cooperation-agreements-1
004177.html

26 http://www.rosatom.ru/en/press-centre/news/first-concrete-poured-at-the-constructed-

rooppur-npp-site-bangladesh/

27 http://www.rosatom.ru/en/press-centre/news/main-construction-of-the-2nd-unit-of-rooppu
r-npp-begins-with-the-first-concrete-ceremony/

28 httpsi//ase-ec.ru/en/for-journalists/news/2019/aug/the-concrete-works-for-the-unit-no-2-
turbine-hall-foundation-slab-completed-at-the-rooppur-npp-site/

29 http://www.rosenergoatom.ru/en/for-journalists/news/30925/

30 http://www.world-nuclear.org/information-library/country-profiles/countries-a-f/bangladesh.aspx
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B TEREFEIL, ERRIE R (IAEA) FEUEOIEEHE N1 124 - H e Bk
(NSRC : Nuclear Safety and Radiation Control) 7% & [RIFIHI O EARITHE - TULEE & ALEf
ATV, R R LB fER%  (CWPSF : Central Radioactive Waste Processing
Facility) o9 ERPEMRIC TR L TW5, 31 A (BEBEM OSSP 2B 25—k
HH L CWPSF ICE1T 2B EIROME 2 HAE DT HIE & 72 - T 531 82,
BB, NI TT L alTT T PRITTR,

(2) PEHE it

LR O MR O 2 G A 2 BRI OV TIRERITE L, £ 0% S
nNo, £, EREM - EEMO —HOERFEZREITY A FATITR S D25, —# i
CWPSF P DIEA~ S VT HEHBETICHTIR S 115, A AT RE 7R E BEFEY) & JEAE N RE /e i
BEFEWIE, MR v 7 A IO Tl L, WEBEEWIIEN L O E RATH SN D, HEE

31 http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/34/016/34016275.pdf
32 https!//www-legacy.iaea.org/muclearenergy/muclearpower/Downloadable/Meetings/2012/2012-03-20-
23-TM-Vienna/25.pdf
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éhf:o BAERA & OERMRILIE 2012 4F 6 A flE DOJRE 1 /1 8iHliE (BAER Act :
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(2) FEBFETOMES TAEA) FAHEEHEY —e 2 (IRRS) 50 3EhEikin
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728, BEIZ IRRS 3217 ALDREERIE 2V,
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NT—VRF)FER (RNPP) o@dgkid, AR fMofh Thiil binTih,
2021 4F 7 H fﬂf TEREDR) 40%235E T LCTHR Y | 1 55 2R o NES NS 4 D5
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33 https!//www.bangladeshpost.net/posts/rnpp-construction-work-progressing-fast-65116

34 https!//www.neimagazine.com/news/newssouth-korea-to-supply-research-reactor-technology-to-

bangladesh-8912216

35 https://kaeri.re.kr/board/view?pageNum=1&rowCnt=10&no1=1071&linkId=9260&menuld=ME
NU00326&schType=0&schText=&boardStyle=Image&categoryld=&continent=&country=&schYear

36 https!//kaeri.re.kr/board/view?linkId=8119&menuld=MENU00326
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37 http://www.meti.go.jp/meti_lib/report/H29FY/000219.pdf
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38 http://beta.iea.org/policy/energy-supply-and-consumption-revolution-strategy-2016-2030
39 https://www.rieti.go.jp/users/china-tr/jp/210415kaikaku.html

40 https://www.hkstrategies.com/en/chinas-14th-five-year-plan-2021-2025-report/

41 http://www.world-nuclear.org/information-library/country-profiles/countries-a-f/china-

nuclear-power.aspx
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. EZEHEFR (NEA) 251LHA % (Rongcheng) . @AM (Zhangzhou), M VA
E’Eé K48 (Taipingling) @ 3 A MZEBIT 25 6 DR J158 da i ik i 2 7&K G8 L 7243,
PR E OKGRIL 3 50 Th o 72, 2019 4E 7 AT, FERE T4 A (CNNC)
75‘3%‘11 (Changjiang) 1 FoJedEIZEBNT, ZHAVNIEY 2 —/LfF (SMR) THHH
fE—7 (ACP-100) OFEFRFEH 1Y =7 FEFL, 202144 7 AIZE LI TND, B
HE—5 (ACP-100) 1%, 2016 4= 4 AIZ SMR it & L CHID T, HEF 7 18E8 (IAEA)
O TafFENREFFZeL Ea— (GRSR) ] IZHEH L TEHY, Bf— 53R T Che L
THEEH SN D SMR & 72544, 2019 45 3 AI2iE, FED 2019 41 LA I8 2UR 1
D138 EFT (FNPP) ORGRZBMGT 5L LI b b o7opis, RIEFBI L TWARNE S
Th D,

43 https://www.chinaknowledge.com/News/DetailNews/87510/China-approves-the-construction-of-
new-nuclear-reactors-in-3-plus-years
44 https!//www.world-nuclear-news.org/Articles/China-starts-construction-of-demonstration-SMR

45 http://www.globaltimes.cn/content/1142865.shtml
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2020 4E 9 AL, EBBEAFI-IC 4 OB S 2R THIEE2ARL, 2095,
2m1$:i\amﬁ%ﬁ%$%3v%ﬂCNM3 IZEoTELIN, WHLADH L=
M (San'ao) A FD 1 SHENTEIEZEMARAF (CGN) IZX-TEHELINT,

2021 49 A, IWHEAE?® (Shandong Shidaowan) TR H O HTR-PM ik~ 7 » b
DERA AWF 2 FOWN 1 FER, YD TR % 2R L 7246,

2021 - 5 A, {LEFA O BBIR I REHT 7 503 % Lz, 723, EEREHT T 1
~6 SHENTEEEIET TH D, 1~4 SHIT e o7 MG L7- 100 77 kW #% VVER Th %
—J. 5, 6 BHEIZ OV TIE, CNNC 2MAE PWR Hifff 2 ~<— R ZBA%E L7255 8 ko 100
75 kW #% PWR @ ACPR-1000 T& ¥ |5 75#%i3 2020 4F 9 HIZpZEERR 2 Bl Ak L TV 547,

2021 4= 10 HHI(E, EHRH ORI EBEAHNILLTOMEY TH 5,

_ _ . KE | EEER
R+ )3 BT JFRL (BT V) 5 kwe) | psse

1 E7L 1 58 (Changjiang-1) PWR (CP-600) 60.2 2015 4
2 BT 2 58 (Changjiang-2) PWR (CP-600) 60.2 2016 4F
3 Kifiis 1 5# (Daya Bay-1) PWR (M-310) 94.4 1994 4
4 Killivh 2 58 (Daya Bay-2) PWR (M-310) 94.4 1994 4
5 Bisi1 54 (Fangchenggang-1) PWR (CPR-1000) 100 2016 4F
6 P2 5% (Fangchenggang-2) PWR (CPR-1000) 100 2016 4
7 | iFI 1 58 (Fangjiashan-1) PWR (CP-1000) 101 2014 4
8 | izl 2 5#% (Fangjiashan-2) PWR (CP-1000) 101 2015 4F
9 |5 15 (Fuging-1) PWR (CPR-1000) 102 2014 4
10 | f@lg 2 5% (Fuqing-2) PWR (CPR-1000) 102 2015 4F
11 | f@lg 3 5% (Fuqing-3) PWR (CPR-1000) 100 2016 4
12 | f@lg 4 5% (Fuqing-4) PWR (CPR-1000) 100 2017 4F
13 | #8415 5 &% (Fuqing-5) PWR (Hualong-1) 100 2021 4
14 | ¥ 1 58 (Haiyang-1) PWR (AP-1000) 117 2018 4
15 | iEfs 2 5% (Haiyang-2) PWR (AP-1000) 117 2019 4F
16 | ALipv 1 754 (Hongyanhe-1) PWR (CPR-1000) 106.1 | 2013 4F
17 | ALV 2 54% (Hongyanhe-2) PWR (CPR-1000) 106.1 2014 4
18 | ALIA{AT 3 5 4% (Hongyanhe-3) PWR (CPR-1000) 106.1 | 2015 4F
19 | ALV 4 5#% (Hongyanhe-4) PWR (CPR-1000) 106.1 | 2016 4
20 | ALYR{H 5 S (Hongyanhe-5) PWR (ACPR-1000) 106.1 | 2021 4

46 https!//www.world-nuclear-news.org/Articles/Chinas-HTR-PM-reactor-achieves-first-criticality

47 https!//world-nuclear-news.org/Articles/Tianwan-6-enters-commercial-operation
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=N

_ _ . R [EESTLIN
J 713 T PR (£ V) 5 1w | msse

21 | %& 1 58 (Ling Ao-1) PWR (M-310) 95 2002 4
22 | %8 2 5% (Ling Ao-2) PWR (M-310) 95 2003 4
23 | #EM 3 5% (Ling Ao-3) PWR (CPR-1000) 100.7 | 2010 4F
24 | #EM 4 5% (Ling Ao-4) PWR (CPR-1000) 100.7 | 20114
25 | B8 1 58 (Ningde-1) PWR (CPR-1000) 101.8 | 2013 4
26 | %18 2 5% (Ningde-2) PWR (CPR-1000) 101.8 | 2014 4
27 | ={H 3 5% (Ningde-3) PWR (CPR-1000) 101.8 | 2015 4
28 | %f# 4 5% (Ningde-4) PWR (CPR-1000) 101.8 | 2016 4F
29 | &I I-1 54 (Qinshan 1) PWR (CNP-300) 29.8 1994 4
30 | B II-1 54 (Qinshan 2-1) PWR (CNP-600) 61 2002 4
31 | B II-2 58 (Qinshan 2-2) PWR (CNP-600) 61 2004 4
32 | BILIII-3 5# (Qinshan 2-3) PWR (CNP-600) 61.9 2010 4
33 | F U II-4 5 (Qinshan 2-4) PWR (CNP-600) 61 2011 4
34 | BILTI-1 54 (Qinshan 3-1) PHWR (CANDU-6) 67.7 2002 4
35 | FLII-2 5# (Qinshan 3-2) PHWR (CANDU-6) 67.7 2003 4
36 | =M 175 (Sanmen-1) PWR (AP-1000) 115.7 | 2018 4¢
37 | =M 2 5% (Sanmen-2) PWR (AP-1000) 115.7 | 2018 4F
38 | Bl 15t% (Taishan-1) PWR (EPR) 166 2018 4
39 | Bl 25t (Taishan-2) PWR (EPR) 175 2019 4
40 | HE 1 54 (Tianwan-1) PWR (VVER-1000) 99 2007 4
41 | B 2 54 (Tianwan-2) PWR (VVER-1000) 99 2007 4
42 | B 3 4% (Tianwan-3) PWR (VVER-1000) 104 2018 4F
43 | B 4 54 (Tianwan-4) PWR (VVER) 104 2018 4F
44 | B 5 5% (Tianwan-5) PWR (ACPR-1000) 100 2020 4F
45 | M5 6 5% (Tianwan-6) PWR (ACPR-1000) 100 2016 4F
46 | BT 1 54 (Yangjian-1) PWR (CPR-1000) 100 2014 4
47 | BHL 2 4% (Yangjian-2) PWR (CPR-1000) 100 2015 4
48 | BHL 3 5% (Yangjian-3) PWR (CPR-1000) 100 2015 4
49 | BHL 4 54 (Yangjian-4) PWR (CPR-1000) 100 2017 4F
50 | BIL 5 5% (Yangjian-5) PWR (ACPR-1000) 100 2018 4
51 | %L 6 4% (Ynagjian-6) PWR (ACPR-1000) 100 2019 4F

*72. 2021 4 10 H BIALE,
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1 Bhdidk 3 Z4% (Fangchenggang-3) | PWR (Hualong-1) 118 2015 4£
2 Bhdnidk 4 =8¢ (Fangchenggang-4) | PWR (Hualong-1) 118 2016 4£
3 s 6 1% (Fuqing-6) PWR (Hualong-1) 115 2015 4E
4 | AL 6 8% (Hongyanhe-6) PWR (ACPR-1000) 111.9 2015 4
5 (LI &7 (Shandong Shidaowan) | HTGR (HTR-PM) 21.1 2012 4
6 | AEE 158 (Shidaowan-1) PWR (CAP-1400) 150 2019 4F
7 | A 2 58 (Shidaowan-2) PWR (CAP-1400) 150 2020 4F
8 | KF4E 1 54 (Taipingling-1) PWR (Hualong-1) 120 2019 4E
9 | K°¥4E 2 5B (Taipingling-2) PWR (Hualong-1) 120.2 2020 4F
10 | HE 7 58 (Tianwan-7) PWR (VVER-1200) 120 2021 4
11 | &1 5% Xiapu-1) FBR (CFR-600) 60 2017 4F
12 | & 2 5 (Xiapu-2) FBR (CFR-600) 60 2020 4F
13 | #&JN 1 548§ (Zhangzhou-1) PWR (Hualong-1) 121 2019 4
14 | &N 2 58§ (Zhangzhou-2) PWR (Hualong-1) 121 2020 4
15 | B{L 3 5t (Changjiang-3) PWR (Hualong-1) 120 2021 4
16 | BiT. SMR1 54 (Changjiang SMR-1) SMR (ACP100) 12.5 2021 4F
17 | #hKtE 3 58 (Xudabao-3) PWR (VVER-1200) 120 2021 4
18 | = (San'ao-1) PWR (Hualong-1) 115 2020 4

72, 2021 4F 10 ABUE, T ORFIFEEFTOEBRNFTE S L TN D,

1 i#F (Bohai Shipyard FNPP) PWR (ACPR-508) 6 A I
2 JBH (Jiaodong Shipyard FNPP) | PWR (ACP100S) 12.5 A I
3 F#E 1 Z#% (Bailong-1) PWR (CAP-1000) 125 A E
4 H#E 2 % (Bailong-2) PWR (CAP-1000) 125 A E
5 BT 4 =% (Changjiang-4) PWR (Hualong-1) 120 AT
6 EVT. SMR2 5% (Changjiang SMR-2)| SMR (Linglong-1) 12.5 AT E
7 Phyidk 5 51 (Fangchenggang-5) | PWR (Hualong-1) 115 A
8 Bk 6 =4% (Fangchenggang-6) | PWR (Hualong-1) 115 S
9 | E#JL 154 (Lianjiang-1) PWR (CAP-1000) 125 i
10 | #yL 2 58 (Lianjiang-2) PWR (CAP-1000) 125 i
11 | p2E 1 58 (Lufeng-1) PWR (CAP-1000) 125 A E
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i e

J - 713 BT D4 B PR (£ V) o ) -
12 | b2 2 51 (Lufeng-2) PWR (CAP-1000) 125 GG
13 | {5 5% (Ningde-5) PWR (Hualong-1) 115 FHE
14 | ={H 6 51 (Ningde-6) PWR (Hualong-1) 115 A i
15 | k5 3 5H% (Haiyang-3) PWR (CAP-1000) 125 GRS
16 | k5 4 58 (Haiyang-4) PWR (CAP-1000) 125 At i
17 | B 1 56€ (Haixing-1) PWR (CAP-1000) 125 At i
18 | il 2 5% (Haixing-2) PWR (CAP-1000) 125 A
19 | i#E 1 5#% (Pengze-1) PWR (CAP-1000) 125 A
20 | i 2 5% (Pengze-2) PWR (CAP-1000) 125 GG
21 | = (San'ao-2) PWR (Hualong-1) 115 A i
22 | = 3 54 (Sanmen-3) PWR (CAP-1000) 125 G
23 | =M 4 54 (Sanmen-4) PWR (CAP-1000) 125 G
24 | HEAEIL 1 58§ (Taohuajiang-1) PWR (CAP-1000) 125 LI
25 | HEEIL 2 58§ (Taohuajiang-2) PWR (CAP-1000) 125 LI
26 | HEAEIL 3 8% (Taohuajiang-3) PWR (CAP-1000) 125 A
27 | HEAEIL 4 58§ (Taohuajiang-4) PWR (CAP-1000) 125 A
28 | Al 3 58 (Taishan-3) PWR (Hualong-1) 115 A
29 | B4 58 (Taishan-4) PWR (Hualong-1) 115 A
30 | A% 8 5% (Tianwan-8) PWR (VVER-1200) 120 A i
31 | i 1 54% (Xianning-1) PWR (CAP-1000) 125 At i
32 | B 2 5 (Xianning-2) PWR (CAP-1000) 125 A
33 | RR1E 1 5% (Xudabao-1) PWR (CAP-1000) 125 GG
34 | RKEE 2 58 (Xudabao-2) PWR (CAP-1000) 125 GG
35 | IRK1E 4 5% (Xudabao-4) PWR (VVER-1200) 120 LI
36 | JEi 1 54% (Zhuanghe-1) PWR (Hualong-1) 115 A I
37 | HAW 2 58& (Zhuanghe-2) PWR (Hualong-1) 115 A I
5. MFIERHZS

(1) E72br5EtkRd
O HERET3EEMAF (CNNC)
TENZ I T 2 BT )RR AN AR D 5 F A WP FE A TR, PRBZE L ALEM T B h
T2 CNNC b &> THED TV D, CNNC 138Z < ObisEarvhist = A L Tk
0. R FEE, REE BUORYERIEMAE L, U T RIS JRHEIHICHT e 2 I L
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TW5, 723, CNNC [IAFSEEEN 21T Tl < R IR EITHRDIEEF b2 < Ef L T D

48,49, CNNC 1%, FREOMIEFTZ4E NIZH T 5 41 50, 51,
HERZ B /R ZER% R HE (NPIC) : CNP-1000 %5 o i [F FE R T DR FHIF 28, %4
W, RS TR, ER AR R R (RT) B2 {T> T\ 5d, /o, &
FH A )04 (AECL) & 34£[F LT CANDU SFAFH L TIT 2B 1 7 1
BN BR % 2 9hE L T B 50,
o = - RE R EFZERE (CIAE) : 2009 4E (S HIEG A & sk U 7= b [E &l 2B g

(CEFR) %@ CTh 5, £-hELEIIEF (CARR) 2 T, itk

HPE A BEL S DA FE & AT > TUr 552, 53,
JEB R IgEE > % — 2016 4F 11 A 29 H., 4 8B (CNNC, H[E/LEENA
FRAE (CGN) ., EFEEHEEHEMAT (SPIC) ., AT EWERARAF (Yantai
Taihai Group)) O3LFEIERH T S, ENORFNI7ey =7 b (ifli=x
VX — ORI HCHER BRI, =L X — 7k & AR [ERE D = R
7Y 7 MBI 2 KEMEOHITHIRES) (2R3 8 - BT 217 > T 554,
T PR ZEE: (SWPT)
HE RS BL AT JERE (CIRP)
B ERERE (BRIUG)
il J1E TR (RINPO)
BREAEHFSEE 36 & o % — (Research Center for Nuclear Fuels and Materials) :
2018 4F 11 H¥#rax, BB - MBI IR T 24 ) X—2a v DT T v M7+
— LA H RIS R (55,

@ EHERT RN X —HA e (INET)

ZHIVE T 3 EDMEN 2k L, - A ZERE 2 A e 6D T 72, 2000 4RIZ 1 5 kWt D
BT AWM AEIFERRF (HTR-10) O Z Rk L, BEHORIESY AF (HTGR) i3
DI DEERET — 2 OIS, BREIBAFEIITE, ZRRVEGE . 5E - BRI O 72D O HEABR

48 https!//cnpp.iaea.org/countryprofiles/China/China.htm

49 https!//cnpp.iaea.org/countryprofiles/China/China.htm

50 http!//www.world-nuclear.org/information-library/country-profiles/countries-a-f/china-
nuclear-fuel-cycle.aspx

51 http://en.cnnc.com.cn/institutions.html

52 http://www.spc.jst.go.jp/hottopics/0905nuclear_e_dev/r0905_liu.html

53 http://www.ciae.ac.cn/eng/Researchprograms/index.htm

54 http!//www.ecns.cn/2016/11-29/235790.shtml?COLLCC=3976719739&

55 http://en.cnnc.com.cn/2018-11/29/c_302471.htm
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FE A BED TN D 50, 56,

@ ot

HIEREBE B A ERESERT (SINAP) @ PEEOREZEET 572D D B — 4

JSHIFH, TR R RS

BT D OFERRIIFEZIT > TV D, BRI ANA T

I R— 7 LEEMXIZ 200 A b0, B 7 v b o iR

(SSRF) . HEFZFE (CAS) DERBEDIHEIMMIIIEEE2H9 557,

b [E iR ERFZET (NIRP : National Institute for Radiological Protection) :

= D J S BRB R B 2 Bl O~ — 2172 ZAFEDHED TN D,

) W K O ORI
REMFIENT DOFETT, HERE.

FrBIILL N DBy Th 5 50, 58,

4R GIECE:] AL KR ik RRBRTL | RIEGFAE
HFETR IEE N | &2 R BREE < BPEHIR | ERRT | 1979 4R
Jeaxatbe 12 )5 5,000kWt &b, RI Hili,
(NPIC) B, BE
GIIECS
SPRIAE | HEEFRER | 77— A RI 8, #Z8 | st | 1964 4F
e 3,500k Wt e, BRI GS
(CIAE)
MNSR PERF-RER | MNSR TSI AT | 1984 4R
IAE ERIEI (Miniature BB R
(CIAE) Neutron Source
Research
Reactor) , 27kWt
PPR FEE A | = T EHRT | 1990 4
PULSING | ZEiatPe 1,000k Wt/7E Hi /1
(NPIC) JEIL R
3,420MWt// )L A
g R
HFETR HEREB M | R SR B EBRAEE | #1979 4

56 http://www.inet.tsinghua.edu.cn/publish/ineten/5696/index.html

57 http://english.sinap.cas.cn/

58 httpsi//mucleus.iaea.org/RRDB/RR/ReactorSearch.aspx
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Z2yi iRk AL R Fig BREMRDL | WG AR
CRITICAL | 7ea%itbi 0kWt
(NPIC)
SPRR-300 | Wzt | 7 — Al HpET-Z o4 | iR | 1979 4F
ERIEIT 3,000kWt 757 4, ¥
(SWIP) o, B
e
NHR-5 THHER T 7'a b A TEE | R iR | 1989 4
#a)F 5,000k Wt
ESR-901 | {EHERF 7L A, HE | T | 1964 4F
2 JA.0> 1,000kWt Al
MJTR HERZEN I | 7 — R RI i, B2 | iEfisf | 1991 4
JERR e 5,000k Wt e, BOEFIRR
(NPIC)
MNSR-SZ | IR MNSR, 30kWt ANBH iR | 1988 4
CARR HEFEFRER | o PREE - BPBHRR | s | 2010 4R
=20 6 77 kWt i, RI flrs,
(CIAE) HPETZ oA
7774,
S b, #
254
HTR-10 TEHERFRS | @i A5 EiRA AHFFE | EEEH | 2000 4R
NFr=F X | 17 kWt RIERFZE
—HARAIF SR T
(INET)
CEFR HEEFRER | E s EEARE S | EEER | 2010 4
FFERE 6 J7 5,000k Wt AE. B - BF
(CIAE) RS
IHNI-1 ez | 77— k-7 oA | EfEf | 2009
=1t 30kWt 7774, &
PR, B
bo3hr. Ak
VENUS-1 | FEJEFRERF | InisaaErsh A IFRERERER | e | 2005 4R
S0 0kWt 47 (ADS)
(CIAE) FEBRALE
TFHR HERBE NV NU D LR | FE
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Z2yi iRk AL R Fig BREMRDL | WG AR
Thorium (CAS) T Ry FAI I B 22
Pebble 2,000k Wt
Bed
TMSR- HIERERE b| R AR NU DL | AR
SF1 WIS BERAE | R U T AREEE | P B ASE
Kl 10,000 kWt
(SINAP)
TMSR- hERFERE B | RS NU DA | EHE
LF1 WIS BRAE | B U U NERRVENE | FBRSSESE
B 2,000kWt
(SINAP)
ZPR FAST | "PEIL-FRERF | BRI EHRALE A FEWIE IR | 1970 4
TR 0.05kWt
(CIAE)
ZERO HIERZE A | R RS E B REBRERE  |fHAEL | 1966 4
POWER | ZEakithr 0kWt
REACTOR | (NPIC)
HWRR-II | HIEF 7Rt | BRI fEAfE IR | 1958 48
ERIEAI 1 J7 5,000kWt
(CIAE)

6. BB A 7L - SRR

(1) BOoRHE

O FEAEOKR, 5%
ERR & LT, FaARyE L LT 2008 #0170 THCH GGG 1ETE (Act of Protection
Z 2011 “EEAT D T

and remedy of Radioactive Contamination) | 23% ¥ |

PEBEFEY) Zf

VY 2R/IN

1995% ZHIED TS PEREIEN) D55

v BT, FREFE TN SHHE S TN 559, 60,

STHL,

é%féﬁ%@ﬂ (Regulations on Safety Management of Radioactive Wastes) |

PEU (EZHIRE) T, B TEREIEY 2 XU, i

&U“.ﬁ-‘

(aiﬂé#@@@“(wﬁ@%@) RHBREFIC LD | L EDS)

59 http://www2.rwmec.or.jp/hlw:cn

60 http://dl.ndl.go.jp/view/download/digidepo_3497219_po_02520006.pdf?contentNo=1&alternativeNo=
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NT 7 BEFEM ZBR< ). 2008 FHIED TRERFFEANINGES 8 #5) « BRI & #L

(EZHHE) 1Tk D& @U-IVETEREEY & T 3 R E 2 BB L 7= BR o s L
AOVISEPEBEIR S O DEUIR, BEEEY) L 385 & 7ol o 28 & 72 I X R D T
DR AT D OMOBEEY) | LEHRL TN D,

il FR I 2 BOHRIRIC DWW TR, YRR e 2 PR R (BB 2%, 105 I
L5, MBS K D E TR, TR S~ DB S & JE L 24TV
TH2 LTS,

@ BEIFREEE

ORI ETEZA D EOMKB & LT, ARERE (MEE) O FICEZEELZS
iy (NNSA) 2RE STV D, [[RO T & LT, B2 2 RHE (WP ERE
AR RWEF) DEPIVTIEY | S PEBEIEY OB R K QML) % 1T 5 & ek
DZREATHEE - FEHARE S LT\ 5 6o,

TSHEBESEY OB BPk, Mo Ok O, BRSO ER T, EEBBEEE O
HAFETH 2 HEZ LA (CNNC) 42 F O HEEIR RN TRARFLAF
EERNFEHE L TN D 60,

2) A% - LA TR TEY)

I« LAV PEBE IR DV T, I AL 21T 5 2 L2 >Tnd, HlE oIk
PEESY A B (L5345 & 60,000m3) M VA OALEEY A & (A5 %5 & 80,000m3) @ 2 DD
WA REER R Y 3T, 3FBH DOV A MAFEHERICERT TH D 50,

(3) i FH ¥ A AU AR

2004 EICEERENEmS L, Fioexa VT ¢ BT L 5, M FEARR
Je OV DD IERZIREN DA 27 )VBEFEW) D ITTMEaY D BCGEN E s ST E TWDHD, s #
RO ONWTIEIRIERE L TE LT, HEOUSA T > a VgE Th 5,

(4) I ARk

PETIE, SR EARE 2 LB 556 & BT 52560 D 5, B O HH 2
REHIFLBEOR R TH Y . PR ITHIE S0 D & V-V IR PEBE IR I3 0 Z 2 RIS
LTy anD, —7. EARFOBAFZREHT, FHAAEEFICEZL S D 5,

(B) @ LV ERESEY) (HLW)

B LoV BEEEY) R B AR OYT VT 7 BEEEMIZ O\ IR B ALY 21T 5 F
L7 o5 TG 60,

P A NORE & FHMAY 1986 FFLRITHOILTE Y HEE D 3 SOOIz Hiv, 2020
EETICRETTHTECTH D, HUFHFEE %A 2015~2020 FI2HEER L, 20 M OIEE D%,
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—BPEH T 2040 0 BRI A R L, BEEERZAT O TETH DH, HFZERRFEIC O
TlE, CNNC o T2t #tEM7Epe (BRIUG) Z 0D TV S 59,

EF I T-RetE (CAEA) 132021 46 A, HEEERTILLT, & LV PERE Y
(HLW) O HELC BT DRFZERFRE D=, H FAFFEiT O 2 Bt L7z L 3£ Lz,
BERRIZIT THRIZEDND EHIAEN, 50 FEMDOEE 2 TiE L TWD, IERMEI L THA

F MY THIVET, 2050 4 F TITHFIEFTHTIC HLW O MR L5335 703 diak S 41461,

(6)  FFALERfERR

REDANy 72w iR DIE & A SITHHREICH D, HA0 THERENH & LT, 2015
# 3 H#% .0 CNNC Longrui Technology #:i2 £ ¥ . H#%4 @ Gansu Nuclear Technology
Industrial Park (2 200t/4F RO T €7 Z > F IR CTH 5, Z ORI 2 ~— R |2,
800~ 1,000t/4F-HFL D ps sk DX A FHE S AU TER Y . 2020 FOBEBMGEZ HIFL TV
%o 12721, BLEIZIZT L 3thod 800t/4ET T > h OFEEMNEATL, TOWICEHFETZ > b
DEEZ DL D L THEIFL TN D 50,

20154 11 A, CNNC & 77 v ADT L (OB TR T T o ks G TR E 1 7
JZOWTOEENRRINT, 7 V- B &L, 20174 2 A, CNNC & == —7 L3t

(Y4EE, A Z 7 (Orano) b)) TERENA 7 VBT 2758 /IS BI 2 B 7= 2 i &
BEIZE4A. EHIZ 20184 1 AICTHREE (MOU) DEA N Sl 5,

7. BB - REHI%E
(1) EHL - R
O Fipisf
HE OIEBLH OFEGRIIZLL T D@D Th 2,
1986 4F  rE N RIFNE RA R IRk (4R 5 28 A BVE B SR
1987 47 FREE A RN ER M B 15
1989 £ BREEORELL
1989 4F BRI ICEE & ORI TE [ 26R 2 U DIRE ] (SIE 2005 4F)
19934 T SIFREFHTOIRT 19k D 72 3D 0O B AR B4
2003 7 FESTREIG USRS I R ONEHRICBE S S ik
2008 4 WER T INERISE, PEBERTFEAN T — & - RSP REE (SO AL
k. EAEBZEES. BB, BREZESRHON LR IBEGRO
A, B, SHMORESEE L0, B B, R 155,
16 fiit, 600 Ei,)
2011 45 JRGIMERE I e 2E BRAR
20174 R Rk

61 https://www.world-nuclear-news.org/Articles/China-starts-building-underground-lab
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4. JRF 71388
(1) HEARHE X7 - BOK CGEEFRAE)
O R

FEENT 1970 AEARELCR, B ORESELBUR & T U TR R ERE 2 54T L T &7,
XM 72 = RV F — MfEgs M A AR LA AR B O RIS T 5 2 L A BRI, Eox
ANF—BERDO AR E L THRF AR LZEIT L CE e, R ELEAGHT
X, Z— =R TER L, ENEEDNERICS AT OESTW Th 7255,

A —r X —FRTEHTHZ LITED, llﬂﬁ%ﬂ@md‘ﬁ BER, BREN. HRARHLL
TARERICB AT DEICEENTZ, ZhIZ NE 5 AV Y E?ﬁ%’éﬁfﬁ 3.

4 B D RN #%E%ﬁ%$®@ﬁ®A%f®Hm%E¢%%mbfﬁk£W1
JRT- )38 & BBV A 7 VHARIZEREA L 2o B 127,

EPER IR EFPERSIND ETIE KEY = RAF 72 (WH) HOIIEK
AERKIE (PWR), #F+ %@ AECL Lo E&EAKFE (PHWR) Th o CANDU IF, 7
TYADT T~ hAtED PWR ZfiA L T 127,

@ [EpEF

BADEPER I T 230 (IHFF : BFE) BT EFT 3, 4 5HIE, 100 7 k
We ® PWR T& 0 | Yyl EEHER 1 /15 5P (KSNP : Korea Standard Nuclea
r Power Plant) &REEN TV =23, BIfEIL OPR (Optimizes Power Reactor) -100
0 LIFFN TS, OPR-1000 13, #EUK DT att (KHNP) & s#EE At
(KEPCO) iZX-» TR EN=FE 22/ —7PWR TH Y, FAIIKE = Ny
vary.exrv=7Y 7 (CE) tEOBEFRAKF AN 2 N— A KR Z M2 b DT
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b % 127 132,

APR (Advanced Power Reactor) -1400 (%, KEPCO (Z & > T 1992~2001 (2 )>
JCBR S5 3 R 2 1—7 PWR Tdh %5, OPR-1000 (ZxF L, EHSFAZEA
REDLEFMFOILS, R EPED M LFEOW R 2 M A, ek, #ytE, EistEhe
DRIER EZK>72b D THh Y | ERHIIIE 140 5 kWe Th %, APR-1400 (%, 2016
F12 Ao IR 3 ET 3 5HICB W TERLZMA L TW21E», 77 7ER
ENEITIC RN TAT BT H3E L LTBEEB T, £ L TERPED LI TWD, 72,
2019 4 8 A I KER 1 I HIZ B2 (NRC) 2> 6 @ 5H%GE (DC: Design Certificate)
U L7218, DCHUFIZ L V. APR-1400 % K[EIN THEEER - @i 25 Z L 3 AlE & 7
-7,

APR+ (Advanced Power Reactor Plus) (. @il KR4 R DOi{bAEIC
KV APR-1400 Z & b IR L, &k, BFttazm LsEebo T, &

7 kWe & %,

dE[E R OiFgepe (KAERD 25878 L7o/MEE Y 2 —LfF (SMR : Small Modular
Reactor) T&h 5 SMART 4%, 247 33 77 kWt O AT A— KRR FIFCThH b | B
PAGOIEIC B FIHATEE TH 5, SMART 1IH 7 7 Z ETICEB W TEHADME 4T
Wb,

LR BT (UNIST) Tl SRR /3BT~ Ok E 2 88 L 7o/ NVilgE

(MMR : Micro Modular Reactor) DB NED ST 5, Z @ MMR (L SMART
JFOYSZLUTOREITHY, BEREIT 17 kWe LN ThH D, F7- 40 FEOEIH
IR BI A 2 B & LpW e | ZaMkm ESED 5 LD, ZOBRFHEITH L
TiX, MSIT 7256 30{BEY + >, RFILUTNDG 687 4 OESRUEINTTIOIL 5134,

2020 4 10 A, #®EE/HMNT (KEPCO E&C) & RFEMmEX, # EREUR 1
IR EFT OB ) DHE 2 Lz, 24Uk b KEPCO E&C 7% 2016 4725 B
L Tu\5 SMR Tdh % BANDI-60 Z #5#k L 7= Ly =5 /)38 BT D BR3E 23 Wi 1+
STV D135,

2021 4F 6 /], KAERI & ¥ AR CH TR, I L5573 mar-oMiniE
WZEERESE (MSR) 22— & L7ofiinH SMR Z LRI CRRR T 270 D I E %
fifes L 72136,

12 SRR 12019 4F E SR A feOR i A plc Rk 15 )

133 https://www.world-nuclear-news.org/Articles/Korean-reactor-design-certified-for-use-in-USA
134 https://news.joins.com/article/23460256

135 https://world-nuclear-news.org/Articles/Kepco-E-C-teams-up-with-shipbuilder-for-floating-r

136 https://world-nuclear-news.org/Articles/Korean-collaboration-to-research-marine-SMR
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(2)  FETEE B

2001 £, KEPCO DI EEHEBFD 6 th~043E| & OENE /I i O A% A i < 7=,
HEL, —MKT &R ER A RAT 5 1t (KHNP) LKk & kI3 fﬁ%q’%ﬁ@“
% 54 (F#%E (KOSEP), Fii%E (KOMIPO) #PE%E (KEWESPO), PHE%EE
(KOWEPCO) . mi#s®E (KOSPO)) 24rElsiie, KHNP #Br< 5 thik, &EMMNES
MPJFEZ 2D K9 ITHEHT DS \%75%%7‘:7‘:&5\ BAEDFTA S 2 FEEFT IR — HUE I 1372
<, ZEIZHEELTWSH187,

F7o, BESERER O Lo HURO R EFTICOW T, ERL 6 #ETIx7Ze <, 51 &kt
& KEPCO 23T A - HHELL TV 25 133,

&

(3)  JR 171 %8 dE B s ALk

PEZEEPAEIAES (MOTIE) 23, JiF /138 EAT DR & Eds, BB O s & OV 4B
Y OEHICHEEEF > TWD, ZOTIC, BELEHLZHES KEPCO, 77 > Mk,
i, IRSTFAHY TS KHNP, 77 Mgt = =7 YV & 7 %47 5 siEE Bl (KEP
CO E&C:KEPCO Engineering & Construction Co., Inc.), #REHLE 217 9 midE 71 7]
L (KEPCO NF : KEPCO Nuclear Fuel Co., Ltd.), 7 FDRA T A%4T9H
WEEH T M —bE A& =7 U7 (KEPCO KPS : KEPCO Plant Service
& Engineering Co., Ltd.) M OBEEME AT 5 wEIR 7 /18REAN (KORAD : Kore
a Radioactive Waste Agency) @ 6 fHfkASERE SALTUD 127,138

(4) JF7- 15 BRT OB
2021 4F 10 H R s TR O 7138 EATIE. AT D 24 FTH 5139,

1 W 2 B PWR (WHF) 64 1983 4F
2 W 3 5 PWR (WHF) 101.1 1985 4F
3 W 4 5 PWR (WHF) 101.2 1986 4F
4 Ak 2 5% PHWR (CANDU 6) 59.6 1997 4
5 Ak 3 % PHWR (CANDU 6) 62.7 1998 4F
6 A Y 4 4% PHWR (CANDU 6) 60.0 1999 4F
7 NUEy b1 PWR (WHF) 99.5 1986 4F
8 NEY b2 5k PWR (WHF) 98.8 1987 £

137 https://www.fepc.or.jp/smp/library/kaigai/kaigai_jigyo/korea/detail/1231607_4861.html
138 https://home.kepco.co.kr/kepco/EN/main.do
139 https://pris.iaea.org/PRIS/home.aspx
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9 NUE Y b 35 PWR (System 80) 98.6 1995 4F
10 NUE Y b 45 PWR (System 80) 97.0 1996 4F
11 NUE Y bt PWR (OPR-1000) 99.2 2002 4=
12 NE Y b6t PWR (OPR-1000) 99.3 2002 4=
13 NIV 1 B PWR (France CPI) 96.6 1988 4F
14 NIV D B PWR (France CPI) 96.7 1989 4F
15 NI 3 S PWR (OPR-1000) 99.7 1998 4£
16 NIV 4 B PWR (OPR-1000) 99.9 1999 £
17 NFIL 5 S PWR (OPR-1000) 99.8 2004 4
18 NHIL 6 Sk PWR (OPR-1000) 99.7 2005 4
19 BT E 1 S PWR (OPR-1000) 99.6 2011 4=
20 BT H 2 S PWR (OPR-1000) 99.6 2012 4F
21 BT 3 Sk PWR (APR-1400) 141.6 2016 4F
22 B 4 S PWR (APR-1400) 141.8 2019 4F
23 BrA R 1 PWR (OPR-1000) 99.7 2012 4E
24 B AR 2 PWR (OPR-1000) 99.3 2015 4E

2021 4 10 H OB CHEAME L L TWA A I3 EFNILL FO#EY Th D 139,

HE 1 SR PWR (WHF) 57.6 2017 &
A1 5% PHWR (CANDU 6) 66.1 2019 4

2021 5 10 H OB S CHER T OJR T 1R EFTNILL T OME Y TH 5 139,

B H 5 S PWR (APR-1400) 140 2023 4
B 6 140 PWR (APR-1400) 140 2024 4F
XL 1 S PWR (APR-1400) 140 2022 4
AL 2 Sk PWR (APR-1400) 140 2023 4

2021 4 7 H ., Hi~XOVIRFIIFEET 1 SO IR DITRBHE SR O 21 2 B G L 72141,

140 http!//www.electimes.com/article.php?aid=1537423298165278003

141 https://www.world-nuclear-news.org/Articles/Fuel-loading-under-way-at-Korean-APR-1400
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2021 A 10 H QW S CHERRFHE O 1 IEDNRE U721 IR EFTIILA T O Y TH 5142,

F AN I = PWR (APR-1400) 140 2017 4
AL 4 2HE % PWR (APR-1400) 140 2018 4
K1 5% PWR (APR+) 150 2022 4
K 2 4% PWR (APR+) 150 2023 4
K 3 Zh%

} PWR (APR+) 150 2025 4=
FIIIRHE 1 SHE
Kih 4 54

i PWR (APR+) 150 2026 4=
F IR HEE 2 Sk

X 8 MRMIEB TR AAGE (BPE) TIHFHEIEME STV, KHNP (3 ko
IOV TRER &k L T D,

2017 45 A 25 A, ##EK DT 1% ES (KHNP) 13, HBGEO R BOR O ST
EVRRERTHLZ LBV R 7 ZR/NRICHZA D720 DHE L LT, FLEHANCLT
W ANROVIR 138 EHT 3. 4 BHEORRFHERZ —REPlr L7z &R L7148,

201746 H 9 H, R @2 ZB% (NSSC) M BIR 1 /13EAT 1 SO EAE %
AGR LTz, TS W, [RIZEERT 1 SHIXE A 18 A B3 % OKM H & 72 - 7=, KHNP I%,
A% b AFELINIZE 1 OB ILFEF R 252 L2 T id7e 59, NSSC X2 DFH % b
EIZBEIEREICOWTIREZ T 5 L9 144

2017 4 7 H 14 B, KHNP X, #r 2R HREI 5. 6 SHEOEER R4 0 E L
Tzo TOWEIX, FFEFEIT 5. 6 SO A 1L S DITEUM R % SUE B KHEHEAS 2 T H
FNCRA L2 822700 Th 5, KHNP OMEIC LU, Bt o ik o
P P OHEREAE LT 1,000 E7 + > (8,800 5 K/L) MAMEEL /%, 2017 4 10 H 20

. A EZRERIIFERET 5. 6 SHEOER A IS Lz, SCRHREIZES IS
ZaRL, 24 B, FE¥EEEIRE (MOTIE) (X[FFEERT 5. 6 SHEOBRRFHMNRE L2
EEARICHRE L, £ AAREOT X —IGH (BFH T ) v — K~ v 71280 T,
FHER O 6 (FrxXov 3, 45, K (Fa ) 1, 2 58, FiBl (KM 3, 4 5#E

142 http!//www.world-nuclear.org/information-library/country-profiles/countries-o-s/south-korea.aspx

143 http//www.world-nuclear-news.org/NN-KHNP-design-work-suspended-for-new-Shin-Hanul-units-2
605174.html

144 http!//www.nssc.go.kr/nssc/en/c5/subl.jsp?mode=view&article_no=43471&pager.offset=0&board_n
0=501
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TLIEREE L, 2 588 ICOWTCEEEPIET 258 CTh 5 2 & b TRE I N 132

2018 /£ 6 H 15 H, KHNP (I H s+ /13 ERT 1 SO RIS, K ORI, KEE+
NFEEATERGE GF 4 1) oFIkERE L, BIFICE b= x X —lEfho— K~ v 7
(2017410 A 24 H) L% 8 RMIE Tk aAGH (BPE) 227 TORETH D, HIk
1 ST DN T, HURBEE B2 — 1 )R BT Sl e OB N HIRR 12 2 0 sl S 7= Bl
RV Ot D IERREAF OARK 2 B JE L, ARBeEREC K 2R IED RNEY & R o 7o T2
B R E STz, 728, 5 8 Ik BPE ICITJR 17 6 F OB a% T AL VA E N T
W52, KHNP 35 RL 3, 4 BRI OV TIIARE 7 Bt AN A B Lol L. A RIOPE D>
SERA L 72145,

ZOWFEICHESE, KHNP IZA 1 SHOREIR Y I UIEEA L, 2019 4 2 H 28
HIZ NSSC IZiE = AR I HFE A2 L7z, 2019 4F 12 A 24 HIZ NSSC 73 Z O High % 7k
WLIZ b, A1 SREOMEAIS LD HEE S A7z,

— 05, EERR DR S ATV R R AT 4 S (APR-1400) (X, 2019 4% 8 A
(P EETE R & B AA LT,

5. MFEhd%E
(1) FEAF &

BOM S 1997 F2 G0 JR 1 71 #EdERH ) (CNEPP : Comprehensive Nuclear Energy
Promotion Plan) ZHE L TLCk, FHENCE N5 EOWIERKE 7 1 7T ME5ET LI
RESNTE7, 2016 4F 6 71T 2017~2021 EOFER BT, UTOEY TH 2D LRI
7

SR JRFIR & R
JRF T4
TSR P S 7 B
R & RT OFIH
TR

2017 4 5 H OSCBHERANZ LA, BURF HBORIC X0 R bR s 213 & b
—0 . R NEE L BEIEEEDOEE~DOBREENIEREIN TN D,

B B EE (MSIT) 13X, TASKRIFE - Ediv s kg | (2017 45 12 HRE) 12
o R NEe, MG, IR, B SE B RR O i1 N Bl 2 BT 2 729
D 2018 FFHEHHFREL BT H 2 L% 2018 4F 8 A 6 HICRE L, ZhuckSx,
2018 ML) e OV R AT BRI 3R TR\ T, R84, KRG O R B
T B R BRI 22 8 BRI DR R D R 18l &2 U — N9 2 Briafe (G5 27 )
ZIEE L, ARRIIISERL TV L LTS, T IHiiibi s E3 (2018~2021 4F) T
X R RE, RS RS G RBESE A PR 0 43 B CHERAY 2 O BRI 72 10 H

145 http://www.world-nuclear-news.org/C-Early-closure-for-Koreas-oldest-operating-reactor-1506184.html
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DOIFFERRE A EE L, BRI L ITER 5 (B + VY OEZAIT ORI TH 5, HU#
BARBAFEEHETIX, 17 EOREAERE L, LR R IE O MR- @ AN o Al AT
REZRFZEICX L TR L TS & LTV A 18,

F7o. MSIT 1%, 7 I3EEFT D24 B Edivm LiZmig, 2019~2025 FI2/F T
6,700 BT + AT D AR DL R TR 2ED T FHE% 2018 4 12
A 10 B33 LT B B O T EIZ OV T, 2017 FED 480 (&7 + > 726 2025
EIZIL 1,000 B A+ > ~EEH L MBSHIC LD BT 77 7 v h~Oxtis, 6% &84
BEORTR « T - G OREMEERD D STETH D o, —J7, B HERRE & HF]
My Maruty vy (AFLEEN) K0T ) v smElE#EE (SFR) OF
ZEBHFEIZ DUV T, 2020 FLAREOHEETT M 2 MG 2 MR H H & L, A BIOFHEIC
EEEN TV, S%IE, TRKE T2l i 52) OHEEERAESL (~2019 4F) |
RIS X 2 B 7o 72 R T ) e AR MERFFE B3 O BRI (~2020 4) | EFTRIIR T )2 25
DOAKEHERE (2021 F:~) LW o 2B A A THED B D 18,

PERPEEIRES (MOTIE) Tl 2030 45 £ TOR T e e, ik, TbPEBEZEY)
Bt ) CRERIIZRIE AN © 4 SOOI O FaEZ Y £ L5 [Nu-
Tech2030 (Ji+ HFEERFPEEMEHFE R — R~ 7)) ZRETLHZ L L L, 20184 12
AIZZEDOXx v 7 72N S 72, Nu-Tech2030 i%, 2018 4F 6 A 21 HIZHE I
7o T2 L X — R Rt 8 S Ol SE k3R | Oz I8 5 pESEER Pl se ek 38 o0 - B &
LTEDLNDHDTH D 18,

(2) T72bFJEtkRd
i [E R - 1A 7ERE (KAERD : #7987 HANARO, Wk B — Ak . IR e BRiERR |
L—% —fiigk, 60Co (= 3L b 60) MRIAHRIT R, MO PEBE e AL E it 5 & pr A 4
61460
wE[ER TS EFRBe (KIRAMS) @ B YA 7 7 b KIRAMS-30, ERMEA 4
NE SR & Fr A3 5147,
REERFEEE (KAIST) : 1F# L5, ANA AL T/ LFEEOHE - e FEhis
}:)1480

KAERI D% 2 WF9EHT & 70 2w [E - F0r5eke SCEOR ERF AT SR AT 0 25 TN 2021 4 7
A 21 BB =7z, REBFERTIE, D.N.A (Data-Network-Al) & 5eimiit 2 FH L 72 i
TR HAN . BEFEM D22 B ORI OFRARER, /INEE Y 2 —VF (SMR) &0
FEROGHHIT T T) 2 AT LD 2T HIFOWISE, EiE, EFEATFRBOIZDITHEREIND

146 http://www.kaeri.re.kr:8080/english/sub/sub04_01.jsp
17 http://www.kirams.re.kr/eng

148 https://www.kaist.ac.kr/html/en/research/research_0402.html
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KR IE IR & 72 D, 2019 4F 11 HIZJR T IIRBLFR B2 CBUNBUR & L CTHEE .., 2020
FE2AICT A=V BT A AZT LIZHETL, 2021 4F 6 A 30 HITER I, PHIX
2021 E)N 5 2025 4 F TO 5 4EMIZ, 3,263 BTV + L A HRATIE E S H149,

(3) HFFEHA K O OFI

JE A JJRFZERE 81X TRIGAMARK I1 & OVIT 2 S ORFZ24E & 12 BRtG L 7275, HANARO
DFERRELIZINS D 2 SOFIZH I ShEIET TH 5,

AGN-201K i, BEEERZ2Y 1976 4RI KED DA 7z AGN-201 %, 2003 F7 5
2007 2T THIR - R L72b D TH D, WIZERIH DM, “FASLREZE R DSHI ] ok 5 ME
—DBF - AT L L TR S Tn 5150,

HANARO 1% KAERI 28T A 22 B T, BIREHERERUBR-C AU i tH#e . o
FE TR R 22 W ) TR O, RIBER 2 OJSHEICRHEATWD
151, HANARO % 2019 48 9 J (2, [EEREF8EE (TAEA) 7267 27 « KEEHIBTH)
O EBEIFEIFE % — (ICERRs : International Centres based on Research Reactors)
ICHE S N7z, 22X Y HANARO (&, WFEF 28 L <EAT 5 EICH T 2B E O

COITEHSND Z & & lp o152,

2018 -7 H 19 H., KAERI X, HANARO Z M7= 9Mo (£ VU 77 99) DA T
DIFEICKI LT &R LTz, U T U DRRFIFN TR 2 Z 3 BRI S 45 Wi
® Mo % EfE TR] L oBET 5 2 LIgkIh Lz & vy 9, KAERI @ RI #i&E sk Tlds
ETEDOEY 7T 2 —AEE L TR, ESEENME S D& ULVAEFE RN -

EMEEED 99Mo & BUET 5 7= ORI 2t TX 72, 728, HANARO (213 RI #
EEAMRIIRE SN TV RW2D, KREREIIRATRETH 5158,

X 51, 9Mo DA ELCIEMEEBR D = — XHIINZEIZIE 2 5 <, KAERTIZ L 0 &1l <
ORESE (F Vv ) ICHAAFZE KIRR OGS HE ST 5154, KJRR % V7@ dh
BRI OREAEIZELY, ENFELMS 7217 T, BWHETHRICRS L0 ), KIRR

149 httpsi//kaeri.re. kr/board/view?pageNum=1&rowCnt=10&no1=1072&linkId=9283&menuld=MENU00326&
schType=0&schText=&boardStyle=Image&categoryld=&continent=&country=&schYear=

150 http://rrec.khu.ac.kr/english/center/sub_01.html?PSI=aphipoly

151 http://www.kaeri.re. kr:8080/english/sub/sub04_04.jsp

152 https://www.kaeri.re.kr/board/view?pageNum=1&rowCnt=10&no1=903&linkId=7559&menuld=MENU00326
&schType=0&schText=&boardStyle=Image&categoryld=&continent=&country=&schYear=

153 https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi7xeS09e7zAhWFP3AK
HYYcAQwQFnoECAcQAQ&url=https%3A%2F%2Fansn.iaea.org%2FCommon%2FTopics%2FOpenTopic.asp
x%3FID%3D18426&usg=AOvVawObeXaAb_xrLXTmyLcKf wK

154 http://www.cab.cnea.gov.ar/igorr2014/images/presentations/17thNovMonday/CondorRoo
m/2ndBlock/04Cheol PARK .pdf
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AR FHEIC KT L CiX, NSSC 28 2019 4F 5 H 10 HICEZ A I 234 L5, KJRR A%
FHENCIX, 2012~2021 FTNT THEE 4,389 BV 4 L DO TEPBEAIND TE TH 5 H3155,
186 F72E LICELT, FHENTEIEL TV 5157,

BHFFCIF DFE I, HERE. FHEIILL F D@ Y Th 5 150 151 153,

4R GIECE:] i, 247 F BREMRDL | PR
AGN- BEER RS | 0.01kWt, B8R | 25 - F R 1982 4F
201K MR T
FIFTT
7 A K
Ui
HANARO KAERI 3 kWt, 7 —/v | BB, | EERH 1995 4
RI #xk
KJRR KAERI 1 J7 5,000kWt, Cilis CARCIR —
7 —)v

(4)  JRTIIgE

KAERI i, #H 4 RIF L LToF MY U LmENEEE OBESFIE, 54 tRFE LTo
BEIRA AMF (VHTR) OGS & 3eFHENTY — /L O Bi%E . SMART JF O FH S BAF T %
HEDTWDI8, F - EBKIFIZIT 2 B L 2R S A7 A OBFE ., IEEAKIF DL
Hrifhse, BREEBURREE =& U o JHARBR ., R IM B JE & S0 L CTuh % 146,

ZREHZEE L Cid, PWR HO “BHAHBRBIOBRR A ED T\ D, BIREH A 7 LV IZB L
Tk, M ua7aty vy 7O ELEA~OIS A EZED T D 146, 2021 4 9 A 1
H. KSEBFEERN, 10 FEEO M 7ot v v ZIRIFEREELZ AR L L O
WL DA, BB HIFERIT R TR B3R IT AR 159,

2020 -4 A 21 H, MOTIE I%, JR- /)38 EFT iR JEpr Ok 4. 2021 4F FEHI05
3,223 (87 4 L & H UCBMAT 25HE 2 5202 Lz, BUFiE, 2017 4E 6 Ao B
FEAT 1 FHOEAEIEZE ST 5RME X 50T, R I3 EFTRIRIEE O F K & fif
RHENFERED =D DA 7 T 2R D12 OICRFEFT 2% 5 F et 23 & LTz,
WFFEFTIE 2 DT CERR SN D TE T, WK OB 201789 2 ARMIiE2e 1l & F s
23 % M I S, EEKIF ORI 2 A58 5 2 SGRIEBINIZER T b b, 2 ORFFEFTO

155 http://www.nssc.go.kr/nssc/notice/report.jsp?mode=view &article_no=45394

156 http!//www.lnews24.com/view/1178064

157 https://www.ipen.br/biblioteca/slr/cel/2410

158 http://www.kaeri.re.kr:8080/english/sub/sub04_01.jsp

159 http://weekly.chosun.com/client/news/viw.asp?’nNewsNumb=002675100018&ctcd=C08
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BRI HT- > L, BEK AR T HREFT (KHNP) 21X U &35 AR 1,934 8
4 & LIEANE RN L, SEEBUF & O BIBE2H1E 1,289 B 4 v & U Cakfi
BB S H BT D LN D160, Jeds. ZOFFEIZOVWTC, KHNP 1% 2019 4 4 Hi228 L, Bf
. BEdbE 0% Binfk L THEE (MOU) Zifififi L TV 25161,

2020 £ 6 A 2 H, KAERI I, MEH BRKEFLEZR LR I3 ERTOZ MG~ =
7T 5] AMFTHIO TR LI &R LI, HELEED 2 SO KEER R 13 EFTIC
B2 5B ER U EHARENSEZER L, BB LTV IY XAEFHL T, Ki&H72
fElRMEDEEZ G Lz LD,

KAERI /3 2030 4-ft & T2 VHTR FEiF 2575 2 L2 HIEL TR0 | BUFORT )
WFFERRFEEEDO—ER & LT, 2004 425 W HTGR OFAZ & 72 5 JF 1 J1/KF A FERIN % B3
hTHhn, L, XBHEDBIFR T HESRIC LY 2020 LMD VHTR AR5 FEELSY S
9. VHTR #F213 P 1k o faksicEm LTV 5,

ZD X 97T, KAERLIZ, XEOU NV T «&—7 + =2—2 U 74k (USNC : Ultra
Safe Nuclear Corp) M UOWEEOH T =71V 7 (Hyundai Engineering) #t & 3£[A]

T, /MNUE Y 2 — VIR AFEORHE LI 1T 5 2 L2 BN E LI AR K

(MOU) # 2020 47 H 3 BIZfffG L7z, 3 FIXZ O35, USNC o/MHUE Y 2
—IVERTAIFCHDH~A 70T 2T —+ U7 7 %— (MMR:Micro Modular Reactor)
DBAFE & ek, 7 rt ZABERE L B H O EIE T 2 (HTGR) DBR¥E & @ik, KFEAE
FEZ B9 L L7z VHTR OB LiE MW T, 2020 42 7 A 5 FEIZH 0 1+
HTLren,

2030 FRUTHLRA HIAE D SMR A5 2 BB AL T, 2020 4 12 HICBfE S
TR IREZEE 22T, MSIT & MOTIE 73, 2028 45 % T2 4,000 (8™ 4 > & #
&L CHREREOE MV Y 2 — LEE (1-SMR : innovative-Small Modular Reactor) % B %
T 5 & O &5 L2162, 2021 SRS TR 7 4 —V B T 0 AX T o HFEfEL, TRy
=7 B EMIE L7215, KAERI & KHNP % F.00MC, ERBENSINT 5 5 Rl 2@
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170 https://www.oecd-nea.org/rwm/profiles/Korea_report_web.pdf

171 https://gnssn.iaea.org/RTWS/general/Shared%20Documents/Waste%20Management/Feb%20201
5%20WS%200n%20LLW%20disposal/Day%202)%20Korea.pdf
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POLICY.pdf
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RANZ2E A RICET T 2 I XA M T, R8BI O/ % R 28 & 0
bHb, 20145 AED7 1 ) U EBEERRS T, I AT AMFESEEND
PRBURFICKE U, - BB ATRRE O Al REPE D 2 TS 2 75 S AH IR L v 2212,

IEP%BQMOTi\Bﬂ?ﬂ%w%)%%&w°yﬁfﬁ%l‘Té»m%yn
—/LF (SMR) REIZOWTOFE AR H5H, 2019 4 2 AIZiX, 7 (Cagayan)
28T 5 SMR OEBAEEMEICE L T, =x/v¥—4 (DOE) &#EKNIRT )3 ES
. (KHNP) & DT, SMART (B9 2 Fai S HL al EMEFR A I 0 O 1 )12 DWW T
WA ZIT o7, 7o, FF 3 AIZiZ KHNP & DOE OFHMFIZL > TH ¥

(Cagayan) T MEFMEFIA D FE M X4 T 5 204,

2019 4 10 H, 27 ® Rusatom Overseas |7 7 U B D= Rx/LF¥—%4 (DOE)

& SMR OB T DR EICES Liz, 4%1F, AFICESE, ML SMR iz
el N /ODE?’JB% Fﬁ@@.ﬂ TR L EAT AR A T 5L LTWD
213

2021 4= 6 H., DOE 3R IR EATO i & LC, 7 # ¥ (Cagayan) %%
215 YA MEFHIT 5 &V D RO BRI E A 5 2 DGR ENFAE L2582,
WERDOBEHI R DD DL LT, HAERREZ VX —, F1 ), KESXI—RADOEZHK
LTS Ll _7-214215

(2) FEfmatm, R, TE

JRF I8 BB O BRI X, BNPP OERRHBHICET 27—V T 4 A ¥ T 4 &
WL TIThN TS, 2008 4 2 HIZ IAEA N7 4 —Y B U T 4 AXT 1 % i L216,
KEPCO % 2009 - 2~4 HIZ7 4 —Y B U T 4 AT ¢ &30 L7 207, £7- 2018 4F 12 A
IZi%. NEPIO " {3 5 C, IAEA I K 2GR/ L B = — (INIR) 235 S 41

72217

212 http!//www.meti.go.jp/meti_lib/report/2016fy/000572.pdf

213 https!//www.world-nuclear-news.org/Articles/Philippines-progresses-with-plan-for-
nuclear-energ

214 https!//powerphilippines.com/doe-says-it-identified-15-sites-for-nuke-facilities/

215 https!//www.bworldonline.com/cagayan-palawan-negros-zamboanga-sites-on-shortlist-
for-nuclear-power-plants/

216 http://www-pub.iaea.org/MTCD/Publications/PDF/CNPP2010_CD/countryprofiles/Philip
pines/CNPP2010Philippines.htm

217 https!//www.laea.org/newscenter/pressreleases/iaea-reviews-the-philippines-nuclear-

power-infrastructure-development
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5. WFFEpE%E
(1) FE7RWF5eRE

74 ) EUME— DR IBERB TH L 7 4 U B EFSERT (PNRD 23, JEF 4k
JEBAZE ., AN BANBER, ok a, Bl 2 540 L TV 508, IR ISR D F5E
TIF & A LTI TR 198, 7pds | R OBFFEMEMRI IR L 72V,

() W K O DRI
PNRI 78 EIAME— D785 PRR-1 Z T A L TV D, WIZEF ORHEEIX TR OB TH D,

AW | TRE A, H & FHi& BER WG S
PRR-1 | PNRI | (4%)) AT 1988 4F|Z 1963 4
AA 77— 1,000kWt | RT ik, 51k
(Pri&t%) A Al
TRIGA MARK II % 3,000k Wt

PRR-1 1%, 1963 I KE GA tLFBDO A A I v 77— VARRIEE & LU CRflh 2 Btk L
72, 1988 421X TRIGA MARK I1 7% (3,000kWt) (Z2f& S Ul RUCE L7z 2s, Fiffind7e
MEEIC LV . 2005 42 S BM@IEF I S0 Tur 5218,

7 4 U B TiX PRR-1 2MEIL L7k, JRTABIEO M & Hifin k& < BB Lo,
2017 12 PRR-1 OUCER A Z R E L1z, € D%, PNRI & #EEF #7005 (KAERD
1T, 2018 4E[EEEF T 7148 (TAEA) A TR D W1 % B4 5 72 D O Bl &2 il
AN EE LTz, B PNRIL L, PRR-1 8G&ED 720 O TARHI L 2Tl & (PSAR)
EIERRHPCH D, 2019 4F 4 A 22 H)vD 25 BIZH T T, KAERI i% PRR-1 e HEERH Ty
WA D= DIz 7 4 V) B 2560 L7z, KAERI (2 LA, 4o PNRI 51 PNRI O
M ZREGEIC L > TITON D2 b DO THY | TRTOREITT 4+ VEMOAHTHD &
9. KAERI I% PRR-1 OUuEstEEER, 7 ¢ U E B R OB 2533 2 BRARIEHE & O
FENA D BREEHEA D 723D O INBHFRIE . ARG FUFE OFHA - I & 2 7 A O R O AL 7
DI=D DEMAF AT > 1o BEHRICEGE O ATREEDME Y &FIlT S uauid, PNRI ST
IR F AR T H & LT\ 521,

ek, EHBRIRT 8B JAEA) 2Eftd 250k 7 — % ~—2 (RRDB) LTi%, PRR-
1 IEREENESIR (sub-critical assembly) & 72> Tk Y PRR-1 3D TRIGA Ak}
A LI20E - IR B B ORERES I & LU TRk & ST 5220,

218 https!//www-ns.iaea.org/downloads/rw/projects/r2d2/workshopl/national-reports/Philipp
ines/PRR-1/prr1-status.pdffsearch="PRR1+in+philippines'

219 https!//lwww.kaeri.re.kr/board/view?menuld=MENU00326&linkId=7164

220 httpsi/mucleus.iaea.org/RRDB/RR/HeaderInfo.aspx?RId=285
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F72. PRR-1 OiE#s{E L1250 7 4 U BT RI ORGENRA[E L 72 o 7728, ILAME
D EO B TEE IR S OJFEFC 8 5 99mTe O A2 & 5A$1ﬁ%@%ﬂ%75§%¥é$ L7221, 222,
2018 -6 A 7 H.PNRI I, Frfid % 9mTe (727 2 F v A 99m) Wik 2350 T 9mTe
OREZFB L & %%%ﬂ:btoﬁ%@:ib\ﬁﬁéE%m®¥ﬁ%A32Fﬁﬁ
20% I TE D &9, ARIEGE S - 9Te DFELE 725 99Mo (B YU 772 99) |
T ORRAT ML FE SN b DO TH D, £z PNRI (X, £ v R 7o it T
ED 9Mo ZAEH LT, LW FRIZIW T 9mTe WEDPHEMEIT) TETHDH E L TWVD

223
o

3 Zofh

BREEREE CIX, KRG E ORFE (RARFBCHNRWE) - IBEN o HT B % 68 > 7=
GH LTWD, ZOWIEA—A ST U TR IR EHIRERE (ANSTO) O/ H45 T
5224

FIEFEOT 4 ) B TIIRMBFIIRT 2FENRZI L TEH Y, PNRI 1% TAEA O
NO T TRHIEHDOT v 77 L— R&EfToTW\Wb, £, ENOMREHERIEX PNRIFTAD 1
HIDI T % T80, BUF FE TR 7 BT TERR 2 5% | FERAIC 1T 8T & R s
% FHEI MR S LTV 5225,

6. BERENFA 7 v HURYEBESEY)
(1) BUK@hm

BUE, E AU 2B O FRALER 1T JIR BN AN > TV e\, E 7o, HUR RS BRI
1977 FOKHES (Presidential Decree No. 1152) 226|225 %x 7 4 U B VR NEES
(PAEC) (BIfED 7 4 U ¥ U1 HWR%EFT (PNRI)) OBHIZ L5 & & Tuvb, PNRI %
ERRIRF RS (IAEA) OEAH) - MBI L Y | BRICEF B R SE it o #
—EZRELTWD, 2Ok Z—iE, JEkie PNRL RO EF BTN HHET HE L

221 http://www.fnca.mext.go.jp/english/rrn/e_ws_2011_a2.pdf#search="Status+of+Radioisoto
pe+Utilization+in+Thailand

222 http//www.pnri.dost.gov.ph/

223 http//www.pnri.dost.gov.ph/index.php/2-uncategorised/530-pnri-revives-technetium-99m
-production

224 http://www.pnri.dost.gov.ph/index.php/2-uncategorised/479-pnri-conducts-air-pollution-s
tudies-with-nuclear-analytical-techniques

225 https://www.laea.org/newscenter/news/faced-with-growing-demand-for-services-philippi
ne-nuclear-research-institute-to-upgrade-irradiation-facility

226 http//www.lawphil.net/statutes/presdecs/pd1977/pd_1152_1977 html
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UL EBEE O B W O T D DTl 5 198,
BB, 74 VAT T UHRIER N,

@) & - PV EBEREY)

EI=N=N
SN

7 4 U EASIRER, EE, R OEE OIS T DA EME O A2 G,
At 311 OFF A HEEWFET D, 2O OFEZ OIRECTIR/AE LY X
BI{EIZ PNRI NORE gk CREEH I T 5227,

%72, PNRI O#F524F PRR-1 RIS PEWIE AT 2 BEEW) 013 370m3 E R ST
0| ST PEBESEY R B R PN RT3 s S D TECh D,

RIFTEED ) 3.8%1014Bq & 72 2 #RIK 2,400 i, 2009 FEhifHACcar T v a=r7
HEN36m3, KRaLT 4 a =7 12ms &7 D ERBEEMICN A, HATARA O %
DBEFED LT D 227,

@ BUR. HEt

BEARFEE LT, LRI o T,

BUE L FRERICB W C AMOERE & BRI AT 2 &
FSTPEBEFEY) DR A Z FTREZR RV e T2 2 &
TEHPEREIEM X E OHH O TISEICER SN S 2 &

TSR BE T D 56 A3 B OV P BE S 8 BRI % DT 1L, E oS0 T T
BEEAF - TR, &6, FlEm co%ilz R4 &

IHNEHRET S ETORBIOM E LCiE, 11958 4£RH27% ] (Science Act of 1958,
RA 2067). 1968 451~ Ji il - BHEL) (Atomlc Energy Regulatory and Liability
Act of 1968, RA 5207). 1987 #£E i 128) (Executive Order 128 of 1987) ® |,
PNRI A& 2HH O FEH & &8 265 hE L CL2e W E OTE A 2% - T\
%o 11995 KA iHSES 243 5] (Executive Order 243 of 1995) DHtifT 2 52 VT ik
BEEME BT B RN S, £ O FICE N HEITRTESIC X0 BRI O i
HERLG3 S DL & TR FEIZ B3 D Mt 23 B AR S A7z 227,

@ Bk, A&

S%OMEIT, LToO®mY) Th 5 227,

EBRR 7 IH6BE (TAEA) OSHRD T, R A X OO PEBE FE & B D %2
BICBT 2 EOBUR - Ml OffENL

KExT R LF—4 (DOE) &3:[F LT, PNRI O FEFEWE B D22 Kk O &
BN APl (A= R A NES ]

RT AR /VERHIT K D BOHEBESEY) D e KA 53 D T2 3D D FR iR 3R O fife 31
PRR-1 O FEILHEIZBIT 244 & WL 7 1 7 F A0 FEie « §ifT

227 httpsi//ansn.iaea.org/Common/Topics/OpenTopic.aspx?ID=13526
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(3)  fEFIWE 2Rkt

WRFEIE O FHHE AREHZ DWW TIE, 1997 412 50 IR & KENCIKIERE L TV D A3, iR
S AT REMET 115 (KSBFZEAR D A7 o L AR & o 712 RERI OBREME 15 (KK O
MTR O TIRE 2 (RO AT o~V NICIPERE BES LT 5 227,

7. AR
(1) BB - IRHIE

1958 R HEIC LD 7 ¢ U BV /1Z AR (PAEC) 23%1E S 4u, 1968 4E 5 JJ Ml -
HHEIEIZ Z 0 PAEC (20 FERIR - M OREED M B vz, PAEC 25 RHEHEE. T DOFHAK
& 70 %55 KRRAONLIE AT OSIED 8 W (1987 4O KT 5 128 512 L DMk IEIC L v |
PAEC 137 ¢ U V'V F%EFT (PNRD ~Fifm S 4, PNRIIZHFZERHSE & Bl o5 4
9 X 9T o7 198, PNRIIZIZEF HEHIEFS (NRD : Nuclear Regulatory Division)
DEE T HALTUN5H228,

J - IR e OSBRI B 2 B - B - v & LTI PNRI Bifil=— K (CPR:
Code of PNRI Regulation) NE» HiLTW5, CPRITKE - 18I EES (NRC)
OEFFHIEE (CFR : Code of Federal Regulation) %-~X— A & LTV 25 198

ft, JR 7B T 515 & L TCRMESSH 1586 5 (Philippine Environment Impact
Statement System Law) &5, F7-. MG CH 2RI ZES (PNRC :
Philippine Nuclear Regulatory Commission) D%i&E % H M) & L 7= 8L JE - 71 B 15

(Comprehensive Nuclear Regulation Act, Senate Bill No. 1959) 7%, 2018 48 A 28 H
W TBEA i L7z, RVERIT 8 A 30 HIZ ERRICHEM i, Bl STV AR DIER
TH 5 EFENRT 18 H7E (Comprehensive Atomic Regulation Act, Bill No. 2176) & fif
WD CHFEDED STV 5229 230,

(2) HEEET 8B TAEA) A BSIEHMEY — e 2 (IRRS) %0 Fhkin

IAEA/ IRRS D31 AFLiidkid7e v,

2019 45 11 H 25~28 HIZ, TAEA t = x /¥ —% (DOE) 1%, R se, Erxa
U7 4 K OEF DHEFRHEICET 2EANE, KOBEES 2 EERA Z2ER SOV T
THEOONERENI vy a v EMB L, 20 vy a diE BT RU X — (BT
DNERHA AL D T2 D O TG REBRRHEL. B hese, gex=a V7 1 - KA
TR EI D720 OIERFSEAIET 5 2ETOU—27 v a v IREFEN TN 523,

228 http!//www.pnri.dost.gov.ph/index.php/agency-overview/organizational-chart
229 https!//www.senate.gov.ph/lis/bill_res.aspx?congress=17&q=SBN-1959
230 https!//www.senate.gov.ph/lis/bill_res.aspx?congress=17&q=SBN-2176

231 https://www.laea.org/newscenter/news/iaea-team-discusses-nuclear-law-with-members-
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8. HEEEW
(1) EREHER
EIRS 7 ORERS (TAEA) : 1958 49 A 2 H W

2 —HEwm
HAL R ERABICET 2O E] 3A T, EHFWH ORI, LA
Tow#Ey Th 5232,

FFE e EES)
F—=AZ VT AT ERFIRIC BT 28 ) RO | 19784FE8H8H B4, 19824
g OB BT 5 E 5H 11 H %%
=R A SRR TO® oW T | 20174E5 H 25 H -4 | [F12H
O TREEE (MOU) 198%%h) (7 4V B URE
Hikd (DOST) v =7 k
N SW)

JR A ) L X — SRR 4 85T | 201746 H 20024 (7 4V
B ORFEING 1% A B E L | B ®A Brown Company

7o THEREE (MOU) Inc.bk B AT NA A F—
FraFfe Xy hT—7
#t)
JRA T & E S e R E | 200711 18HEA (=1
(MOC) nFx—4 (DOE)
L A7 hatt)

1955 4RIZKE & T AR NS BT 2 W 71 W iE Z Ak L T2 25, Bl CIICKRED
ARL TV _HEBE - EIEKSNLTBLT ., o8I rHTHD, —HTT o
U v VIR AMFZERT (PNRD) (X, KEx=FxL¥—%4 (DOE) 75 HEMZFEIRE - HHE %
OB - B EE - BeRIFEOR 22T TV D,

) ZEMWH
TT AN 7 4 —F 2 (FNCA)
IAEA 7 VTR 4% v kU —2 (ANSN)
IAEA 7 27 [ ) i3t /1t & (RCA)

of-the-philippines-congress

22 SCERRH R 12019 4 FEJR- 70 R0 e Or i A R R 7 )
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T UTIRT NN E v b U —2 (ANENT) 233
ASEANTOM : ASEAN F&E ORI LD Ry U —7

2018 4 4 A 16 H~20 HIZ, PNRI X, 7 ¥ 7 KV-LEMu 2331 2 iR 7e e Fa il
BT 55 1 RIS A Z B L=, IABA OF-28ikH 70 7S Mk 50T, 7
A VB EET 19 »[END 36 A0HJE L, IAEA Y3 L WHigsiro7=, 707740
BEX, ZNEN 4 >0 FEEZ20E (TSA : thematic safety area) % 47 /3— L. IAEA Ji%
SRz e ms A7 & (RASIMS) IZKBRSNDIEED 5B 80%LL LOUGEZENK T 5 Z
EThHDEVD, ARIOSATIE, 2018 D 2021 FFIINT TOEKEDO TR Y =7 b
— LA U= ATERNEDRE ST,

9. FrRtFH

B ow T A L ZEGYE (COVID-19) YL KRB DT, 7 4 U ¥ JRF Ia5EET

(PNRI) i 2020 4F 3 H K » b g #ib5# 5 — £ A (Radiation Protection Services Section)
LD AT — A 2 —fE 1L U, fEEEBARHNIBAT Lo, 2020 4F 5 HIZi%,
= ARREA NI 2 — 2 FEO Y — AR HEMIFIZ PNRI —E R « R—F /L% B
L. BUFIZ E 2 — i = < = =7 ¢ BREERE (GCQ) BT ORI HEBLZAT - T 5235,
ZOM Y, HEHPERNAREA 2 O 72 K OB BT D RFZE M T 5 % BFFEISE) I
HfoE S 41T 5286,

233 https!//www.laea.org/services/networks/anent

234 https!//www.pnri.dost.gov.ph/index.php/2-uncategorised/649-suspension-of-work-at-dost-pnri
235 https!//www.pnri.dost.gov.ph/index.php/2-uncategorised/657-dostpnricustomeradvisoryforgeq
236 https!//www.pnri.dost.gov.ph/index.php/2-uncategorised/662-researchers-use-isotope-techniques-

to-help-ensure-clean-freshwater-in-pampanga
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10. R ) BER AR AT (2021 4% 10 H KFR)

KAeE
l |
RS [z TRLF—H
(DOST) (DOH) (DOE)
| |
7 4 U B VA SRR BNV VA ] 555 A
(PNRD) (EZIE) (BZE5) (NPC)
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10) #A

1. Ry —%
i 51 77 4,000 Km2 IEAE
AR 69,799,980 A 2020 R ERAT
GDP pl=3# (525 1) 2.266 % 2019 IMF
GDP (4 EfH) 5,017 & 9,496 77k KL 2020 R ERTT
1 A %79 ® GDP (4 BiH) 7,189 %K RKv 2020 R ERTT
— TR — G E (TPES) | 138.600 Mtoe 2019 IEA
WREBEHE 190.681 TWh 2019 IEA
—RIF I — AR (20194F) BB R (2019%F)

b i - PR R ILF —$EBI (EA) ih i : ERRT L+ —HERI (IEA)

s TR RR = TR RR

" 9.69%

" 0.12%

- El B N - B B
= TIH 2 3 = FTIRD 2
= 7K = 7K

u ARSA: HhENE

A PR R
TPREL

= RS- HhEEE

EPARE RS Rl

2. TRAX—BER LT
TARNAFXF—BRIL, TRXVFXF—FILLDF A RET VX —it#E (TIEB : Thailand
Integrated Energy Blueprint) (ZESX#EH LTS, TIEB 2B\ T, LLTFD 3 &
IZERNYTHR TS,
RRF AR« N AEINIHS L7 = L ¥ — 8 217 9 72D D = 1)L F —L 2R
i3
IREHI RS A 1 DU K DR 2 X b oGPk
AR RE = RV ¥ — K ONE I3 728 = L X — A O BRI IC K 2 Mokl R OBRER
PR
TIEB @ F, =3 /LX—E1L, HARGET R /LX —BH%5H (AEDP : Alternative Energy
Development Plan). & /)BH%&5E (PDP : Power Development Plan)., =%/l ¥ —%h3
BA%& 511# (Energy Efficiency Development Plan) . A7 BH %5118/ (Oil Development Plan)
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A ABIFEFE (Gas Development Plan) D 5 DD~ AKX —7F U AFRE L TU5H287,
JRATIBORICOWTIE, EFFERFEE (PDP : Thailand Power Development Plan)
ICBWTEEINTWS, 2015~2036 F4 x5 &35 PDP2015 Tix, 2036 fFF TIT%

BEA 3,761.2 57 kWe 705 7,033.5 77 kWe £ THi T L LTS, £DHH 5%%,
2035 4F K& T 2036 4l J????jﬁ%‘fﬁljﬁ (100 7 kWe) 2 EAaB@+2 2 & TH O & LTz
238 LU, 2019 4F 1 HRKIZA&GE &7z PDP2018 (2018~2037 4F) Tlid, BRELAM DR
Bz HiE L CF ﬁ?%ﬁkiﬁﬁﬁéhé J. R R EFEITAIBR S L TW D, ek, E
BN RIAEND Z L 225 PDP2018 81T 5 2037 DR ER RIL 7,722.1 11 kWe & |
PDP2015 LYV 10%5] & EIF 61TV 5, FEEATSH ORI AT - RIFFZHEE DS AL
RKOTEES b SFL TV 5239,

3. JRFJIBE D 2R Ok
1961 4 JR R RESIE, # AR /1ZE % (Thai AEC) KOV A R )T
(OAEP) 37

1962 4 WF7Eh7 TRR-1 #JEG 5

1966 4= B DM DR 1158 E 5 (60 11 kWe, BWR) 2885 5 A3 > 7273,
1978 E X A EWNTRIRT AGPRDIFE L S 7z 7o O I

1993 4 WNEIAS OAEP Z A7 IR & 45

1994 4F R et et 7 Z B2 (NSS: Nuclear Facility Safety Sub-Committee)

DEXE S AL, Z D% 2006 TR LY 7 Z B4 (RSSC: Reactor Safety

Sub-Committee) 24

2000 = N3 7 SRSV CHURBR IR < FHOR A (B ABEL)

2002 4= OAEP 7> b ORFFEBHFHPIINIAZ L 5 # A JR 1 IR ZEET (TINT) D%
S, E£72 OAEP 026 % A 1717 (OAP) ~Dikii

2006 ££  OAP & TINT 7358455 H

2007 4 JR-0IEHIE, PDP2007 TR )3 EE A& i

2008 /- JRFNREEANIEHTHIAET 4 —V BV T 42X T ¢ Elifi (2011 F£F T)

2010 /= PDP2010 %% (2028 £ & TIZJR-1 /)T 5 K@ O F )

20154 PDP2015 WAGR, Ji-1 /158 BT EIBA 4518 2 FLEL L (2036 4% TIZH
F- 13 EAT 2 HARMB o 3-8

2019 4 PDP2018 J¢5&. Ji 1 /15 BAT iRl aa Tl XHIFR S 5

237 http!//www.eppo.go.th/index.php/en/policy-and-plan/en-tieb/tieb-aedp
238 http!//www.eppo.go.th/images/POLICY/ENG/PDP2015_Eng.pdf
239 https!//www.jri.co.jp/file/report/researchfocus/pdf/10938.pdf
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4. JFI1%E
(1) REARWE 2T - BOR (GEEFEAGHHEE)

EHFEHMFEHE (PDP) 2007 (2B W TR IR EEADRRE 4, 2008 4725 2010
EOR, TSR EES (NPIPC) K ORI REFH BT (NPPDO) DF%AL,
K[E Burn & Roe Asia tLi2 k27 4=V BV T 4 AXT ¢ OFEfi%, HAHEENIED S
7z. PDP2010 TiEit 500 7 kWe Zff5+ 252332 T H i, 2030 FHf R THRIEERED
5% % - I3 EMNHH D L THEI TV, L L PDP2015 TIXRHE M/ X4, 2035 4F
(2 100 J7 kWe, 2036 4EIC & 512 100 77 kWe 23 IfBIC A D & &h7-210, PDP2018 |23
WL, R AFEITEFIEICE TR,

(2) B, RpL, TE

2010 4 10 A, # A 13550 o B Rkl 2 ERS R 1 1888 TAEA) ~#2H L7z, 2010
12 AiCiE, IARA I L 2B EF~ B L E2— (INIR) 2 vy a URNEINEZ,
B o —fERTIE, Z AR EAC OV T ORI Z2HWT 2 sk 5 L 3Tl S A iz241 242, —
7. AT D 3 DD 538 COR NG S vz,

BOFICE 23S (B =2 U7 o, REEFEE, Z8ME) ~Da Iy hAY MIHONT
W72 E S D320,

[E BRIEA SR A 5 ik & BUHINE O R 2E 22 2V B9 5 A

FEAR 72 ANB B RCE IR 00 R 72 1 248,

Z D%, FORENEEF— R I EIT R % OBINEE) & U C B RIRER IS DAL
RV -Tavzy MEBINEBINTND, SHICEBEHE LT, KT IRESZ7 b
OIEH EBUH, AMBER, AREDII 2=l —T a3y, HEZEMPMTOIL TS 243

PLED G, BBEREERE O 7 2 — X3, 72— TIZHhd L b 243,

5. Wr7Eha%E
(1) FE7RWF5eRE

ZA A TIEIIZERT (TINT) (23T, WFFEIFE 2RI L7 AP ket RI GG, B 4T
FLOWFRNRENTEY  FIIHEGSR LR L7FE S FEfi S T b, S HICBRERFHE
B D mEt oM, [EO B IEREREY ® 2 — & SRR TR R RS BT SE & S e L T
W5, TINT 2RI DHFESEF T, B R ONRMEL, B, TEMEL RIE. Shmtkilr &

240 https://www-pub.iaea.org/MTCD/Publications/PDF/cnpp2018/countryprofiles/Thailand/Thailand.htm
241 http://www-ns.iaea.org/actionplan/missions.asp?mt=IRRS&my=All&cn=All+countries&ms=Planned&func=sea

rch&submit.x=12&submit.y=4%E3%83%BB%E3%83%BB

242 https://www.iaea.org/NuclearPower/Downloadable/Meetings/2014/2014-03-17-03-21-WS-INIG/DAY3/COUNTR

Y/Thailand_v1.pdf#fsearch="nuclear+program+int+EGAT+of+Thailand'

243 https://www.iaea.org/NuclearPower/Downloadable/Meetings/2013/2013-03-18-03-21-TM-NPE/20.siripirom.pdf
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éﬂ(b\Z)szlo
ZA AT (OAP) TIIHFT) - UM L4 & BN BB FEBR R S Thh TV %,

(2)  HFZEI K O DFI A
TINT 2385245 (TRR-1/M1) ZFiA L TW5, FEIFOEBIZTROBY ThoH,

A PR ra®E | B HhE FH & RN HIER S
TRR-1/M1 | OAP % | TRIGA RI 83, fk 5 24 | il 1977 4F
O'TINT | MARK IIT 777 4, FYEFHUH | 46h/week
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H A JRF- T ERF BT 2 0t E | 201141 A 20 HE4 ., 20124E 1 A
21 H3%)
BRI RAN L VR 7 ey 27 | 2015 4F 10 A 26 HE4 (X b AR
NEHLCREE L7 TR E T+ (VAEA) & GE H 1)
77 UR JEF TR NS BT 2 W O E | 2009 4 11 A 12 A &4
KE JRF 11228 L AR BB | 2007 4R 9 A B4 (N b AR Rl
% 2 B9 % Bk o B (MOST) L KREFEZERER
(NNSA) )
JEF- I & 2T RIEIC> | 2008 42 6 [ 25 HE4 ., [F H R4
W T OFEEHR O & 711 B
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JRA T ERR BT 2 e | 201445 A 6 HE4 ., 2014 4 10 A
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St (EVN) & NIAEP-ASE #f
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AR LITEBT DT SR B
o % — (CNEST) &x7my =
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201746 H 29 HE4 (MOST & m
AT~ IFE)

(ZB89 2 THERE (MOU) 27

EU N— N — T OE 2012 4 10 H B4
(PAC)
s TR e AR AR BT 5 | 2018 £ 9 A 14 HE4 (VARANS &

T A ARFE)

(3 W

IAEA 7 2 7 JG+F Jy st it (RCA)
TYT IR NI) 7 +—F 2 (FNCA)
EEE T o x ¥ —W 171 —2s7—2 (IFNEC) : 47 % — —[F
IAEA 7 TR+ N1y U —2 (ANSN)
HHR R R OB 2 VEBE 1Y = 7 kb (INPRO)
R HEEMNBET 7 x>y U —2 (ANENT) 278

9. FyRcHIH

2016 4F 11 HIZ 20 FRMET O /13 EFT O AGHHE P IE 2 PE L, 2021 4 2 125
FENTE 8 KB NFAGHHE (PDP8) DHMEICHHFHIFEBITE T TV,

Frila v oA L 2 EYYE (COVID-19) T PRI 2 ER RO, N M AR
JIWFgERT (VINATOM) @ % Z Mg WF%eaT (NRI) (3R 1 B2 58 5 o USR] 4 5k L
TW5219, iz, WFFEN OEER Hiflkke L T\ D,

277 http://[www.varans.vn/tin-tuc/4048/varans-and-dos-signed-cooperation-agreement-on-reg

ulatory-infrastructure.html

278 https!//www.1aea.org/services/networks/anent

279 httpsi//vinatom.gov.vn/vien-nghien-cuu-hat-nhan-tang-cuong-san-xuat-thuoc-phong-xa-

phuc-vu-kham-va-chua-benh-cho-benh-nhan-trong-dai-dich-covid-19/
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1. BFgEHA. Idas O BLAT B4
(1) wrgeFE

FEER T XX —KFEE (DISER) ® FiZ, A—A b7 U 7 HEA DR 72 E IS
(ANSTO) A& i, 1,000 ALLEDORAZ o 71280 | [T IEIROIEHZ B E LT
B\ Z 407 DWFFEA T/ S AL TN D, E T, BB - i 22k D WHEBRFE 13 A —
A N TV T HERRE - JR 122 2T (ARPANSA) 24 LT3,

ANSTO i 3 ZEO#F7E/F (HIFAR., MOATA, OPAL) %A LT\ %A%, BIfE#EE S
TWDDIE T — VL B FEFE O OPALFO A TH %,

BB OFETTIILL TO®Y Th 5,

) ICE:R ax i I - H # BENRDL | PIERS
s H & 4
OPAL | ANSTO | INVAP 7= | B AFZE, RI S JEiL 2006 4

275 kWt | &, PR
PAE TN Sl A
FTT T 4 B
., BAEFI

HIFAR | ANSTO | Head T— AL BREHRSE, RI B | GEERE IR | 1958 4
Wrightson 17 kWt | i&E, HbHbsdr. (& L $E
Processes B, BOEFIRE | YR )
Ltdz2s0

MOATA | ANSTO | Advanced Argonaut | BUNIFZE, Kb | BEILFSE | 1961 4
Technology v} M. T Y (2010 &=
Laboratories | 100kWt | 277 7 1| [EJE ET)
281 RS, oA IR

280 https://portal.engineersaustralia.org.au/heritage/high-flux-australian-reactor-1958
281 https://web.archive.org/web/20150426083224/http://www.ansto.gov.au/AboutANSTO/OPAL/Decom

missioningearlierreactors/Moata/index.htm
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OPAL fF I I E < | IEREFAISHERIIR (RD) OB ET & — A &R L7t
BRI T RBEAREE B2 LT 5, TR, KOEY Tho2,

- EREH KR OERH o RI i

- PR B AR AR 2 O TR LR OB
o VLA 2 F O 72 804 R OSSO 4547

- M BRENIC K B U o s R

ANSTO 1%, 4%t OPAL fF&FIH LT, 2ABE - IRRO =D M TE R 2 5 L L
THW D B ER S ORMEZ1T 5 H# 2R LT D, BEEFBENIC LT 2 v E SR 5
Th 5 %Mo (EY 77 99) IZ2W T, HRTTHD 25%I2F 4 T 5 &4 fbfa3 5 51 T
b5, £z, 2019 F 3 HIZIX, ¥ EIRIFEOMEZ 130 5H&8T7 /) A7 ¢ v 7 (theranostic)
BB S LTHER SN TWAS 41Sc (AP0 A 47) 285EL TR Y, BEICHIT -
B0 MAZEDTND, EHIT, MoOTEHREM RIBAFICHEIY A TV 2288,

@ Zofth,
HIFAR 1%, BEIH#ES TH DN, 2018 4 4 H WIS 60 B4 a3 77284,

(2) Iz
ANSTO (%, MEZFEE o 2 — iz nT, 27 2ndg 4 & o 7mbrl
B, KOEREAYA 70 b 1 EEHE L, PF9EBH% - RI 2K - IniE 42D T\ 5,
FEEEZ W N D 9Mo £ FED 7= 8, ANSTO iX ANM fiiizx (ANM Facility : ANSTO
Nuclear Medicine Facility) #&5% L. ARPANSA ([Z X5 #EHF 2 BUG L. 6 HREH72 0
3,500C1 @ 99Mo = 4APEL TX 7z,

By FraEE | A X fi Ak HHY i 18) 1)
(i3 =P KL EEES
ANTARES | ANSTO — 10MeV AFreE—2FfHE | Bl | 1991 4
BT A NNERERE oA 7e o
PIBEE
SIRIUS ANSTO — 6MeV IMEFE &, A A | BEF | 2015 4
BT A Y E— A KA
YIRS F B — L BREHFSE

282 https://archive.ansto.gov.au/About ANSTO/OPAL/index.htm
283 https://www.ansto.gov.au/news/potential-true-theranostic-agent-for-cancer-produced

284 https://www.nuclearaustralia.org.au/hifar-60th-anniversary-celebration/
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B FraE | A AR H Ay B 1) B{B)
fiis T R B aa
STAR ANSTO - 2MeV A e — 2R EM | BET | 2005 4
BT W BT SE
I g
VEGA ANSTO - 1MeV uC LT IF IARFZO | Bl -
R V¥ — | BfiE o migE o
BELA A N | RS BT
Wi
#—AKZ7Y | ANSTO — 3GeV xR WE O+ 4r | BT | 2006 4R
Tl rrabay | FOIREFAE, EE,
=N BB, NAA T H
. B2 MBHRL
E PRI IR
5y B DL
ENZHFFEY | ANSTO | IBA | 18MeV —a—nREZEO | BET | 2011 4
R 4=13=% YArubay |72 o PET 1 %
SPECT *2 Hi{§ it H
RI(18F) s

*1 PET (Positron emission tomography) B+ e ¥ fig i

*2 SPECT (single photon emission computed tomography) H.— 37t W& s

ANSTO LIS A, iwbe. RFPEICH RIS - BV A7 ro o’ ERLTEY .,
2021 4F 9 AR T 18 K BE N CTh 5, A & . axfifitis oo, A= B = kL ¥ — (MeV)
AR, LR DY Th 5285,

fti % B4l A R Vi 2]
eI — (MeV) L)

South Australian Health and GE PETtrace 9to 16.5 -
Medical Research Institute 880 (WT2%)
(SAHMRI)
Global Medical Solutions Australia — GE MiniTrace 10 —
Brisbane Pharmacy
Royal Brisbane and women’s GE PETtrace 16 —
Hospitall

285 https://mucleus.iaea.org/sites/accelerators/Lists/Cyclotron%20Master%20List/public_cyclotron_db_

view.aspx
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Centre for Advanced Imaging, IBA Cyclone 18 —

University of Queensland Twin: 18/18

Cyclotek (Aust) Pty Ltd (1) GE MiniTrace 9.6 —
10

Cyclotek (Aust) Pty Ltd (2) GE PETtrace 16.5 —

Royal Prince Alfred Hospital GE PETtrace 16.5 —
890 plus

Darwin (to be opned in 2021) IBA Cyclone- 18 —
KUBE

Olivia Newton John Cancer Research IBA Cyclone-10/5 10 —

Centre

Austin Health Molecular Imaging IBA Cyclone-18/9 18 —

and Therapy

Liverpool Hospital GE PETtrace 16.5 —
890
(shielded)

Cyclotek NSW Pty Ltd (1) Siemens | Siemens 11 —
RDS111

Cyclotek NSW Pty Ltd (2) Siemens | Siemens 11 —
RDS111

Victorian Comprehensive Cancer GE PETtrace 16.5 —

Centre (VCCC)-Cyclotek Melbourne

Pty Ltd

Sir Charles Gairdner Hospital IBA Cyclone 18 —
18/18 Twin

Cyclotek NSW - Macquarie Pty Ltd GE PETtrace 16.5 —

Cyclotek Queensland Pty Ltd - GE PETtrace 16.5 —

Princess Alexandra Hospital

O AtkoqtE

ANSTO Tid, EZEEETH D IMERE &SI (AMS), A A e—2o5048 IBA) zH
Qe KEEBFZE, B - WEOUE - Rk, s
ARG, BIRRFL T, g R e, W NEY R OV EMB RIS L TRE 2 21T 2 FHili T

WT, A& E BRMAFERRIE, K5
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YA 7w br R LT, MRIEICET MBS T2 I har FU 7 o&E
DFFIE . BRI D AP0 R 2 B - ET D720 O o —BHFE . RIS IS
£ 0 NORBEIRED S FEIC KT 2 RO E &\ o T2 AW 7 i R B O W9 % 4T
j“62870

Flo, A=A LTI T v bunrOMX2 E—ATA A LT, Hillan
A LA (SARS-CoV-2) DIFFEEAT>TWD, VAL F— T U R A4 T4 - IR—/LIE
FHEFEFT (WEHI : Walter and Eliza Hall Institute) % &deERET — AT, SARS-CoV-2
WIE R I T 2 A = X LD THIZEZIT > TR Y | BEFORERZH T A L AHK L
L COHNMEZE T 2 318 T d 5288,

@ Zofh

BEEFZWN NS 9Mo (B U 77 2 99) EFED =%, ANSTO 1L ANM fifigk % &% L,
ARPANSA |2 L 237 2 B L7z, 2019 4E0 5 99Mo 246 L TR 0 | 2020 4F 3 AIZ
ARPANSA J 0 #HEEFFrIMEIE S, ANBRLEDHEE 21T 9Mo HHPEAY "I RE & 72 o 72289,

2. WFFEHE. IEREHTARD 2 FHE & R
(1) WFzEsF
WEAF OMFZEN O S FHE, M OB IE OR% & 5T X,

(2) I

11 FERGEIRZ G L CE A —A T U T - v m brro0nTid, 2019 i
BRIGHT 72> =7 hE LT, E—A T4 0% 11 £ 5 19 EITHIRR T 2 03 &k R
ENiz, BRIGHT v ¥ =7 MIxt L TiE, 30 BLEOHEH NS 9,410 758 KLOEEN
H£F 5T 5, 2021 £ 9 HRIIT A=A b T U 7 IhHRET# - J7 1 71427 (ARPANSA)
M, A=A LT YT - bnrdDwArnara—2WEREYE (MCT) b—
LTA DR, BIEOREAR AL TEBY ., 2022 4F 6 H DFEA) D=2 —H —F5HRm T TIa
T A TN 5290,

FloA—A T U TIRFFR R (ANSTO) 13, (8RR B 0> B8 HE 1 = BR e |
TFFERERE, K7, 3 & HLRICL RAeimBl, TR TRRIRRICIE D < SEHED ATEIR A i
LD LUWESRIRE - R ¥ —ORMNERETTH DL, ZORZBIIEIHET S

286 https!//www.ansto.gov.au/research/facilities/centre-for-accelerator-science
287 https!//www.ansto.gov.au/understanding-biological-response-to-radiation
288 https!//www.ansto.gov.au/news/more-progress-on-understanding-covid-19
289 https!//www.ansto.gov.au/products-services/health/services/mo-99-manufacturing-facility

290 https!//www.ansto.gov.au/news/progress-on-bright-project-beamlines
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A=A NZ VT OLTO 2813, AARDRFRUEEATJEBI S MM (QST) & HUsfe -
B8 COMRRBICH T2 2 L 2 EDTR ko Zsb Lz (2021 4 3 A 31 HEL
1E) 292,

* 2014 4F U — o TR BERIFRIAE - BGTRERIE - U T

+ 2018 4F A —RA T U THF ORI (ANSTO) < R f-#r AR & 16

4. ME~OFEE M GR

A=A Z U7X, WSO ONFEE IS, NORERE, BREE, PEFESHIZRET 2 0M5EHR O
AR R O IE R E2 1T > T D, R, A —A b7 U 7 JE T TR (ANSTO)
34— b7 U T RRKOASAGER#ED 1 >THY, OPALWF, A—A T VT - rn
b R o2 — ENcEAKFE R (NDF), A—2 b7 U 7 k7 HeEL 325k
fizk (ACNS) EZFH L., WD 6 O EE ORI L T b, AL, BIfEIXHan
FUANAEYGSE (COVID-19) /XTI v 7 Dld, T4 AMROZADHT, WL
FHOREREOZ NTHIRL T\ D,

(1 wrgeF

R [E R N E RS/ (KONICOF) F{f O R HARREE EANE D7D 7 a—r3)L - o
VH =y THET 7T AT, 2013 D 2015 £ E T 8 4 OEEOE THFIEE N
ANSTO @ OPALJFCA X — 3 o) 1-29,

OPAL {7 Z g DR « [ « BREE « PEZERFTEREBE I OVR 7 & o SR [RIAFZE ISR LT
% 282294 OPAL /PRI L., EHHA RI (%Mo (£U 75> 99)) ZAELEE LTS

295,296
o

291 2019 4F£ FNCA #F7E4FRI U — 2 o 3 v 7*“Nuclear Science on Human Health at ANSTO”

292 https://www.qst.go.jp/site/about-qst/37311.html

293 https!//www.ansto.gov.au/news/internships-provide-valuable-hands-on-experience-for-
young-international-researchers

294 https!//www.ansto.gov.au/products-services/health/facilities/ansto-nuclear-medicine-
project

29 https!//www.world-nuclear.org/information-library/non-power-nuclear-
applications/radioisotopes-research/radioisotopes-in-medicine.aspx

296 https://mo99.ne.anl.gov/2018/pdfs/presentations/S5-P2.pdf
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AOFSOR X, 7V 7 - A7 =7T#EOv 7 a be  #EEHETHY, —A b
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b ) DTEE 2 HEE L TV 5,

- BRIN G [T 5ek% R (CERN)

ANSTO 1%, BINE R FEZAar7e8B (CERN) & [ T F H O k1A 7812 B

T HWFEE A AT AR, SRREWIFE R OWF9E A » 7 7 O BRI %2 FEhi L T\ 5,
- BRI R IEBA RS (QST) BURRE R AMZET (NIRS)

ANSTO 1%, QST/NIRS &R 7#1G# 5 B CHFEZE 21T > T Y . ANSTO DHfF%E
#i3 NIRS Offist 2 FIH L. B F#a Ok - FFEICET 27 B A 223210 T
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- AL ZFSERT (RIKEN) SPring-8 7o 4 —

ANSTO 1%, BALWF9EAT Spring-8 o X — L DT, A 7 A hma—254 « 22X

7 NAHBET L — iz COMIICET 2R EREA TN D,
- RS A SRR (SINAP)

ANSTO %, SINAP & O[T 2014 FITHEHMFZEE o 2 —f% L L TLR, <D
U—rvavy 7 EEMRLTE, 7ok, SINAP O Lk cd 2 PERZFE (CAS)
X, BET o v b Ui A SINAP DL, 7 a b UBFgE & IEER R
FIZFHE 3 %5 SARI (Shanghai Advanced Research Institute) (ZR%E 9 5 Ht & kiE
LTWb, ZiE51FTANSTO % SARI L O /1D 5 L [RIFFC, 5118 BT
JEICRHME T % SINAP & b K2 fkie T2 78 Th 5,

- PEERE (BB B

ANSTO /%, BB E ONR— FF—v y FICESE | BB OEN P RRFICB T
DEHPES SHI AN b A —Z —OREFE (2012 ) IZxf L&t Lz, B0
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Research Centre) [ZIZ DAY ha A —FX—%K5t - HEHLTEY, A=A T V7T
HHPET-HELE > 4 — (ACNS : Australian Centre for Neutron Scattering) @ —4~
077 L50—RE LT, BE—F—IZLDFHEEEL TV 5D,

< Z AT EAESERT (TINT)

ANSTO (&, 2019 4 5 H Z A [+ S8k 7et (TINT) LRELZLZD L, BREER
7 BB E B, WFEE RIS BT S R DRV AN O LR 7 e 7T Kz s kT
HZ Lotz

297 https!//www.transparency.gov.au/annual-reports/australian-nuclear-science-and-

technology-organisation/reporting-year/2018-2019-85
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ZALiN FTAE | & AR H Y BE | PIEESR
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R

© AROFHE

BAEC %, 2018 4~2021 4E3Hl & LT, BTRR OFF% - Frififl - e | - PEfEr - (BMRE)
BT 28 LW ADP Yoy =2 &L H Eif7e, E£72. BAEC (%, 20MW WFCH7 K& O
JE iR 2 TR T DR E b R o TV D, 2D OFHE O B O —21%, B F ks S
HIZODEWR) ) ONTEHET LI N—TEBETHTHTEH B 5H29,
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R EIE L,
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MMEFH/ 1L, VA 7o b 2 AR RIZHAWE2E - BEAE L TEBEETTH S, T

XA T i Y T 5 285300,

2y BIEE axfi A fi AR HEY BERI w18
ffa T Pr4h
— | NINMAS — BT RI fli& &)+ -
3MeV BT FERA 7€

298 https!//nucleus.iaea.org/RRDB/RR/Generallnfo.aspx?RI1d=13
299 92019 4& FNCA HFZelFFIH Y — 2 v 2 v 7”Country Report of Bangladesh on Nuclear Science

including HRD”
300 https!//nucleus.iaea.org/sites/accelerators/Lists/Accelerator%20List%20full/Allltems.aspx
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DEEES® % —T PET/CT 23i%E Sh, NINMAS Tid, 18MeV H (2o by« &
B —DSBEETTH 0 | HURIEIR & LB L 3 5 BT - IR A M L T\ 5801, N ST
v 2 [HNIC 14 X d 5 REIE S0 ﬂ%ﬂmﬂﬁ (INMAS) 302%, X512 8 XiEsT
FET. 7,000 75K L D&E 4 SPECT/CT 45 R SRk B 12 6 T 5 41 % 303.304,

@ it
Bt HEHER L,

2. WFFRIF. DEHERICFRI D FHE & IR
(1) WFTEsF
9Mo (EV 7T 99) OMRMBRARRICKHIET D7D, N7 I7T7vaf T hEER
(BAEC) 138Ef7® TRIGA MARK Il %7 v 7/ L— R4 5 5#TdH 5, NINMAS I3,
BAEC KO FHIFE (MOST) OREE T CEIMESIZ L > TRILIL7Z 18MeV 1 7 1
b RO EERE G ¥ — 5 PET hL—H—%2 AFTETH D, ERRET IR
(IAEA) ® TC 7’ur ¥ =7 h4E T, 16Lu L7 F 7 A 176) 2> 5 1TLu L7 F 7 A 177)
Zo, 90Sp/0Y (A bR F ULy FUTAI) VR —HIND 0Y ZAF5EIE TS
T A HITHERR 1L F 2R E S AL TV Ry N305,
W E OB LHEATESREE (MSIT) 232021 4 7 AICRE LI ZAICL D &, HHEK
T F%elE (KAERD) & BAEC 1, /X7 75 ¥ =2 Ol BTRR (TRIGA MARK 1I)
OFHERIE > 2 7 MMZBT 28K 24k L, 2028 45 1 A £ TIoT ¥ Vit R OFIE > 2

301 https!//pubmed.ncbi.nlm.nih.gov/31057681/

302 http:/inmas-mymensingh.org/

303 httpsi//energybangla.com/proposes-eight-new-nuclear-medicine-centres-across-country/

304 https!//www.researchgate.net/publication/332160076_Theranostics_in_Bangladesh_Curr
ent_Status_Challenges_and_Future_Perspective

305 https!//www.ncbi.nlm.nih.gov/pmc/articles/PMC6473008/
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307, Z @ HPRR (3, BUERERTON T —VEFIIEEFOA 7 TG, EFRN RI Oft
FRFITTEH S LD & 5 308,
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KRRt Ee L,

3.l DR A OFI AR
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735 A AR JI B E B S B A B R A A R 5 P AN T 1 44, BT RE RO AF SR B s
H (QST) @& IS HMFZEATIZ T 1 44309, 2020 FIC[RMFZERTIC T 2 44, BUR THERY,
TN RIS TENEN 1 LB3ONRHHERIT-> TV 5D, £z, CRHAE M EREE T LA
ExZ T T 581,

N7 I TFvalffNEES (BAEC) OREHEUBRAEYFIFZEHTIEL, 2018 I HAD
QST & Fhtir « &1 0B COMFRIICH ) L TIT S Fifl 228 LT 5 292,

4. fE~OE TR
FFRo S IHe L,

306 https://www.neimagazine.com/news/newssouth-korea-to-supply-research-reactor-
technology-to-bangladesh-8912216

307 httpsi//kaeri.re.kr/board/view?pageNum=1&rowCnt=10&no1=1071&link1d=9260&me
nuld=MENU00326&schType=0&schText=&boardStyle=Image&categoryld=&continent=

&country=&schYear

308 https://kaeri.re.kr/board/view?linkld=8119&menuld=MENU00326

309 http!//www.nsra.or.jp/int/iard/report/nl/newsletter16;j.pdf

310 www.nsra.or.jp/int/iard/report/nl/newsletter17;.pdf

311 https:/nutec.jaea.go.jp/pdfnewsletter_06j.pdf
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