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The Forum for Nuclear Cooperation in Asia (FNCA) is a framework led by the Cabinet Office and the Min-
istry of Education, Culture, Sports, Science and Technology of Japan for international cooperation with
neighboring Asian countries toward the peaceful use of nuclear technology.

Twelve countries (Australia, Bangladesh, China, Indonesia, Japan, Kazakhstan, Korea, Malaysia, Mongo-
lia, the Philippines, Thailand and Vietnam) promote cooperative activities focusing on joint research in

the field of nuclear energy, based on equal partnership.
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This is a gathering of ministerial level represen-
tatives in science and technology who are in
charge of activities which use nuclear energy
and radiation. FNCA's cooperation policies and
participating countries’ nuclear energy poli-
cies are discussed. Before the Ministerial Level
Meeting, the senior officials meeting is held for
preliminary discussion on preparation, theme,
specific topics for the Ministerial Level Meeting.
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A coordinator is appointed for each participat-
ing country to oversee project activities in
various nuclear fields. Coordinators gather to
assess the progress of individual projects and
discuss their results, evaluations and future
policies.
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The Study Panel holds discussion on nuclear
policy matters of both power and non-power

areas in the participating countries, supple-
mented by technical discussion of nuclear
power development.
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As FNCA Project activities, 11 projects have been conducted by JFY 2010 and 10 projects are being conducted
from JFY 2011, in various nuclear fields. Each project promotes joint research, debates on common challenges
and holds a workshop annually. Each project also reports research results and provides guidelines/manuals on
which research in Asian countries should be based.
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Research Reactor Utilization Development
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Safety Management Systems for
Nuclear Facilities

Nuclear Security and Safeguards
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Message from FNCA Coordinator of Japan

RFNEM7ZET I 7 EEDOEREEERDFUDE LICIRIITS ). 2000 FICHEXHEFEL T[T Y
P EF#71T #—35 L(FNCA) IO#EHFDMESN. 77T 12 hEHSINY 2R FHEM O F
OBMTHONTVE T, =R .EE RE RFHRE &AL AMBEREDODE CRENERHHINTD
N2 EAFRIC. FEDORFNIEISXREDNREICERZIRT 2RERSIENEIC 1 ORESNTVET,
ITICER ERFODH CIFEICRADRANGEHRDIFONTVEIN. 2011 FORAEIES
F—RFNIREEROERE 7 V7 ZEDRFNHEICKELREZSZIE Ulce TOBRULWRIETRT
FNCA ZSEDOKTREREPRFIHEECHRD AT BIE. FNCA OiBZFHAUHRAL T RFHODIRIL
F—HAERGFHRAAZHEELTVE T, COMFTIFINETD FNCA ZEEIDHRT. 7ITDAR
DEEFBUDOELECRIOTVWBBEICRIDHRZ/\1 514 MTRALE T,

MHE &8 FNCABAI—T 1 R—%5—

In 2000, led by Japan, the framework for the Forum for Nuclear Cooperation in Asia (FNCA) was created to make use of
nuclear technology to improve the development of various Asian countries, as well as the welfare of their citizens. Inter-
regional cooperation involving nuclear technology is being carried out with involvement from 12 Asian countries. In ad-
dition to carrying out substantial cooperation in various fields, such as agriculture, human health, environment, nuclear
safety, nuclear nonproliferation, and human resource development, Ministerial Level Meetings, in which the ministers
who are in charge of nuclear energy in each country frankly exchange their opinions, are held annually. Visible, practical
results have already been acquired in fields such as agriculture and human health, but the Fukushima Daiichi Nuclear
Power Plant Accident in 2011 greatly impacted the promotion of nuclear energy in Asian countries. In this harsh environ-
ment, government officials, individuals involved with the promotion of nuclear energy, and others from the FNCA coun-
tries are making use of the FNCA to cooperate and promote the usage of nuclear energy and radiation. In this pamphlet,
of the FNCA activities to this point, we will highlight the visible results that have assisted in improving the lives and wel-
fare of the people of Asia.

Tomoaki Wada, FNCA Coordinator of Japan
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Outcomes of
FNCA Activities

[FEENFALDBEFIEE] 31 (2001 ) [Esllon] 75 [Bioliquifert] 75
BatEaRE O TI~ IMAN TTARRIRD | USRI TT INAFEER / T U—Y P REFFF (2013 )
(0039 EFMEREFATOITIH NAFREHTOITT b
“Radiation Therapy of Stage I1IB Cervical “Esllon” commercialized,bio-gel facial mask, “Bioliquifert” commercialized, biofertilizer,

Cancer for Asians"  established, 2001 Malaysian Nuclear Agency, Malaysia, 2003 Malaysian Nuclear Agency, Malaysia, 2013
Radiation Oncology Project Electron Accelerator Application Project Biofertilizer Project
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“BINA DHAN-14"(left) registered, high and ANTEP website opened, 2007, “Self-Assessment Tools” developed & peer
early yield varieties of rice, Bangladesh,2013 Human Resources Development Project review started, 2010, Safety Management
Mutation Breeding Project Systems Project
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The Mutation Breeding Project uses mutation breeding technology with

irradiation to crops that are highly needed by the people of Asia. The

aim is to develop varieties that are more resistant to disease, insects, and

drought, or give higher yields and offer higher quality. Current research
activities are focused on rice.
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When plants are irradiated, mutations occasion-
ally can be produced. Changes in the flowers, leaf
shapes, and colors of the plants, as well as some
functions and components of the plant can be ob-
tained.
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Development & Dissemination
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Mutation Breeding Manual
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Mutation Breeding Database
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Achievement Report on Each Theme
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Outcomes of Research Activities on Various Crops
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To date, plants such as soybean, sorghum, orchid and banana have been
tested and good results were obtained. The mutant varieties developed
in FNCA countries have been registered and released as new varieties,
and also used as parent materials for the breeding. In the field of breed-
ing for disease and insect resistance, plant tissue culture techniques were
developed and the technology transfer for commercialization has been pro-
gressed.
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Report & Analysis at Workshop
Cooperation in Use of Irradiation Facilities
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Insect Resistant Orchid Developed by Malaysia
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Environmentally-friendly Biofertilizer
with Radiation Technology
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The Biofertilizer Project aims to develop multifunctional biofertilizers
having both plant growth promoting activities and resistance activities
against plant pathogens. In order to achieve the aims, radiation steriliza-
tion technology is applying to create ideal environment to maximize the
abilities of biofertilizer-microorganisms.
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Various microorganisms live in soil, and rhizobium
and mycorrhizal fungi are known to provide nutrients
to plants and help them grow. Biofertilizer is the fer-
tilizer which is combined carrier (material to store
live and propagated microorganisms) with such ben-
eficial microorganisms.
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Biofertilizer Radiation Sterilization
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Commercialization of Biofertilizers in FNCA Countries
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Based on the results of joint research, FNCA countries are devel-

oping biofertilizers suited to their own environment. Some have
already been put into commercial use.
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. . Distribution to Farmers
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Environmentally-friendly Agriculture
by Reducing Chemical Fertilizer
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Biofertilizer in Indonesia
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Development of Environmentally-friendly and Useful
Products by Radiation Application
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The Electron Accelerator Application Project aims to develop environ-
mentally-friendly and useful products using radiation processing of natu-
ral polymers including radiation degradation, cross-linking, and grafting.
In these years, on the theme of radiation processing of natural polymers
in agricultural area, field tests are conducted to verify the effect of plant
growth promoter (PGP) prepared by radiation degradation of chitosan.

Application studies of super water absorbents as soil conditioner are also
carried out.
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Water Retention Capacity Test of SWA (Super Water Absorbent)
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Natural Polymers and Radiation
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Starch and cellulose, which are originated from
plants, and chitin/chitosan, which are derived
from crab/shrimp, are known as natural polymers.
Irradiation can enhance the promotion effect on
plant growth and can impart the property of water
adsorption and retention into starch and cellulose.
Advantage of these materials produced by radiation
processing of natural polymers is environmentally-
friendly.
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Effect of Chitosan based Plant Growth Promoter on Chili
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Cross-linking
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&= What's Radiation Oncology ?

Dissemination of Radiation Oncology in Asia
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TOET Along with surgery and chemotherapy, radiation therapy is one of the
° three pillars of cancer treatment. Like surgery, radiation therapy is a
L . . . local treatment that only targets the cancer and surrounding areas.
The Radiation Oncology Project aims to establish However, it does not require the removal any organs invaded by can-

optimal treatments and tovtmprlove treatmeint r?su{ts for cer, so patients can maintain the same types of lifestyles both before
cancers that are common in Asia. In addition, it aims to and after treatment.

disseminate radiotherapeutic methods throughout Asia.
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Collection of Clinical Data from FNCA Countries Establishment & Dissemination of
Optimal Treatments for Common Cancers in Asia
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Before (Left) & After (Right) Treatment
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Development of Treatment Protocols for Radiation Therapy in Asia
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To date, the project has developed treatment protocols that can be employed in Asia for the combined radiation therapy and
chemotherapy of cervical cancer and nasopharyngeal cancer. Compared with previous years, implementation of these protocols
has clearly increased the effectiveness of treatment for cervical cancer and nasopharyngeal cancer in participating countries.

These protocols have thus become widely used as standard treatments for cervical cancer and nasopharyngeal cancer in FNCA
countries.Since 2013FY, the project has also developed treatment protocols for the radiation therapy of breast cancer.
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Promotion of the mutual use of research ' What's Research Reactor?
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FAYE—TDREFORRERT I HHDRY MT—T Research reactors differ from nuclear power reactors used
ZHREITDHEICKD, HREOKIMEEDE LD, 7I7 to generate electricity. The radiation (neutron rays) they
ZETCOMEIFEORENBEEERZEEENELTUE emit is used for a variety of purposes. These include elemen-

tal analysis, brain tumor therapy, and irradiations of various
ED kinds of materials in order to examine the resulting changes
in the materials’ characteristics.
Research reactors are used in a variety of applications. This

project aims to improve technology infrastructure and to promote

mutual utilization of research reactor, through establishment SIXT7AVJ =D (RD) &l&x?
of network among FNCA countries to share information What's Radioisotope (RI)?
about features and utilization of research reactor, and isotope
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production.

An element (radioactive isotope) with identical chemical
properties as ordinary isotopes, but with a different mass
and that emit radiation when changing from an excited state
to a stable state. Mo-99 is one of the best-known RI for medi-
cal use.
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Contribution to Formation of Environmental Policies
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This project aims to utilize neutron activation analysis (NAA)* in a
proactive manner for analyzing samples that meet the requirements
of participating countries, assess the analysis results and apply the
findings to make contributions to socioeconomic development. Activities
are currently focusing on the analysis of “air pollution - suspended
particulate matter (SPM)” and “mineral resources - rare earth elements
(REE).”

ARUBR—FHATIAME (SPM) 2R

Air Pollution - Analysis of Suspended Particulate Matter (SPM)
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Irradiation by Research Reactor
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Analysis of Data
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When a sample for analysis is irradiated by
neutrons, gamma rays with a short wavelength
are emitted. By measuring of the gamma rays
and analyzing the data, the types and the
amounts of elements in the sample can be
discovered. This neutron activation analysis is
used with a diverse range of samples, including
samples of materials as well as environmental,
biological, geological solid, archeological,
and forensic science samples.
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Mineral Resources - Analysis of Rare Earth Elements (REE)
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Contribution to Environmental Policies
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Linkages with End-Users
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Self-assesment and Peer Review for Improvement of Safety in Nuclear Facilities
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Nuclear Facilities including research reactors must maintain a high level of safety assurance in their operation and management. The
Safety Management Systems for Nuclear Facilities (SMS) Project was established in 2009 replacing the former Nuclear Safety Culture
(NSC) Project and it encourages FNCA countries to recognize and continuously improve their weak points, by means of self-assessment

and peer review (activity to review & discuss mutually in the nuclear facilities by experts) by the FNCA project team, aiming at more
secure and effective nuclear safety management systems, and eventually enhancement of nuclear safety in the Asian region.

E7ZLEa— %ﬁﬁ%n’ﬁﬁ History of Peer Review
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Dalat Nuclear Research Reactor,
Vietnam/2015

Peer Review Tool
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Nuclear Safety Culture Project
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Radiation Safety and
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Radiation Safety Assurance Emphasized with Growth of Radiation Use and Safety Assurance
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EHROZEMDEFRZBIEE Uic BROXFEBR>TVET, Radiation has been widely applied in vari-
ous fields such as industry, agriculture,
The Radiation Safety and Radioactive Waste Management Project aims to medicine and environmental research, and
improve the level of radiation safety in FNCA countries by sharing experiences it is of great use in our life. The cardinal
and knowledge while encouraging the safety of researchers and workers at point when using radiation is the assurance

of radiation safety. FNCA countries are
developing and reviewing their legal frame-
works concerning radiation safety and
radiation protection.

nuclear, RI, and medical facilities, through discussion and exchange of opinions.
In order to assure radiation safety for the public, FNCA countries also share
information on appropriate treatment and disposal of radioactive waste as well
as the environmental impact.
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Radiation Safety and Radioactive Waste Management (RS&RWM) Project Activities
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Consolidated Reports on
Radioactive Waste Management/
Radiation Safety
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National Activities in RS&RWM
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Radioactive Waste Management [
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Discussion about RS&RWM
at the Workshop.
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Introduction of
Publication
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These publications are available on the FNCA websites. RS/RWM Newsletter Consolidated Report

[URL]:http://www.fnca.mext.go.jp/english/e_project.html on RS/RWM
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Network System and Surveys for Human Resource Development
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The Human Resources Development (HRD) Project aims to improve mutual cooperation
and strengthen the nuclear technology infrastructure by identifying needs, exchanging
information, and discussing the possible cooperation on development of nuclerar human
resource. In particular, it has established the Asian Nuclear Training and Education Pro-
gram (ANTEP) as a network system for effectively and efficiently providing information
on human resource development programs. It is utilized by researchers etc. in various
Asian countries. The project also conducts questionnaire surveys regarding needs in ac-
cordance with FNCA countries’ national nuclear power programs.
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Importance of
Human Resource Development
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Nuclear related activities in Asian
countries, especially including
national plan to introduce nuclear
power these years, are expanding in
scope and becoming more active every
year. Development of nuclear human
resource in a wide range of fields is
therefore an important issue in each
country.
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Enhancement of Nuclear Security and Safeguards in =  REFIUTER?
Asian Countries = Nuclear Security
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materials and radioactive sources

Promotion of peaceful use of nuclear power in Asian countries requires

the improvement and maintenance of nuclear safety, nuclear security and REEIEEEIE?

safeguards. This project aims to enhance nuclear security and safeguards Safeguards

in FNCA countries by sharing knowledge and information, and promoting

cooperation in developing human resources. BPEDNFEMENLEIFICFIAEIN. REHEECEHE
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Measures taken to ensure that nuclear materials
are used only for peaceful purposes and not for nu-
clear weapons, or other nuclear explosive devices
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Sharing knowledge and information at the workshop
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Nuclear Safety Research Association (NSRA)

5-18-7 Shinbashi Minato-ku Tokyo 105-0004 JAPAN
TEL : +81-3-5470-1983, FAX : +81-3-5470-1991
FNCA Website : http://www.fnca.mext.go.jp/english/index.html

This brochure is issued by Nuclear Safety Research Association (NSRA) under the contract with
the Ministry of Education, Culture, Sports, Science and Technology (MEXT).

2016 03





