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Missions and Visions of Activities for Nuclear m

Nonproliferation and Nuclear Security

(Missions for Nuclear Nonproliferation and Nuclear Security Activities)

( Combine technological efforts built on the |
accumulated knowledge and experience
on nuclear energy R&D

Contribute to harmony of the peaceful use

- ~ of nuclear energy with nuclear non-
4 ) o o .
Fully cooperate with relevant organizations proliferation and nuclear security
national and international
. J

[Three Visions of Nuclear Nonproliferation and Nuclear Security Activities]

* Promoter and facilitator of the peaceful use of nuclear energy
Support Japan in ensuring transparency in nuclear material management and use

* Engineers and scientists trusted by the international community

Develop technologies in the field of nuclear non-proliferation and nuclear security in
support to international organizations (IAEA, etc.) and other countries

* International center of excellence (COE) to support capacity building

Provide human resource development support activities for capacity building in the field of

nuclear nonproliferation and nuclear security, mainly for Asian countries 2
.
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Activity Summary m

OActivities for Nuclear Nonproliferation and

Nuclear Security: Physical Protection (PP)
Protection of NM & nuclear facilities from adversaries

-

Facilities handling nuclear fuel materials (protective

facilities): NSRI*, NCL2, Oarai3, Monju, Fugen, Ningyo-toge*

Formulate basic policies of PP

Foster nuclear security culture

Respond to physical protection inspection
Respond to act amendments and
administrative directions

e Secure transportation, and so on...

JNuclear Nonproliferation: Safeguards (SG):
Verification activities to ensure no diversion of NM into
@uclear explosive device

Main facilities for safeguards:
NSRI}, NCL?, Oarai3, Monju, Fugen, Ningyo-toge?, etc.

* Perform SG inspections and material
accountancy operations for internationally
regulated materials.

* Maintain and enhance SG and material
accountancy operations.

* Respond to act amendments and
administrative directions, and so on...

Nuclear Security at JAEA

Horonobe area

Tsuruga area Monju. Fugen)

/.

Aomori area

(only SG)

Fukushima Tokai area
1

Qarai area (Qarai Ctr.%)

Tokyo area
*’Harima area
Tono area

1: Nuclear Science Research Institute

2: Nuclear Fuel Cycle Engineering Laboratories

3: Oarai Research and Development Center

4: Ningyo-toge Environmental Engineering Center
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Activity Summary m

(ODomestic and international contributions
{ Technical Development for Nuclear }

Nonproliferation and Nuclear Security « Conduct policy research on nuclear

nonproliferation and nuclear security based
on technological knowledge

ONuclear nonproliferation and safeguards
technologies (e.g.)
« Safeguards and material accountancy * Collect, analyze, and transmit information on
techniques for melted fuel in Fukushima international trends
e Advanced Pu monitoring technology
ONuclear security technologies
* Nuclear forensics techniques

* Non-destructive detection techniques for
nuclear material

J

Contributions to the CTBT
International Verification Regime

7

* Operate CTBT radionuclide stations, an
official laboratory, and a national data center.

* Develop CTBT verification techniques

CTBT: Comprehensive Nuclear-Test-Ban Treaty
EC/JRC: European Commission/Joint Research Center
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2. Activities of the Integrated Support
Center for Nuclear Nonproliferation
and Nuclear Security (ISCN)
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Technology Development for Nuclear m

Nonproliferation and Nuclear Security

O Safeguards and material accountancy techniques for
molten fuels from Fukushima
1. Measurement technology to quantify nuclear materials in fuel debris

Simulation based applicability 230em. - \oid
assessment for 4 possible _— / P
technologies (Passive method: W Weter
gamma-ray and neutron, Active Cani
__Canister
method: gamma-ray and neutron)  71.5m (SUS304 6mm)™
Development of integrated : - Horizontal sectional

system incorporating advantages Vertical sectional view view

of each technology Heterogeneity model simulating

realistic fuel debris

2. Study on rational material accountancy method for fuel debris
based on the removal process of fuel debris

Holding the regular meeting among stakeholders, i.e. TEPCO, NDF,
IRID, JAEA. 6




BAYLER - & F1VUT 1 (CEA T 53l FE
OZEERFTHRE ~2ExnmimorshsRiliosEl  RE A~

Bt d . FRUNSNTAZIDE O L F 8 - YIRS T2 DAL €0V
BT - [BRESF 2 BSNNC T DIl FE

v~ wase MR~ dom~

EAREY 1 A% 285 5 BE S o 4= N ES A IL | AT S BTOFEE RO
TG *Zﬁlm n&j:i{ir‘]' 0) IﬁE‘b ﬂlz{b (':Eag- 5;&1”5:-[%%
HLRR FRRIEE DT &ﬁ%&@kﬁ)@@f&ﬁﬂﬁ%ﬂﬁ

JAEANRFUZIN-situ Isotope &
SREMBORIN - BEEREEEIENINE
SR D U - ThEMAKRLERITE D H TEACRITEN ] 88

2307 2347 (g _ 2307y ———
234pp J|* /238{1 ) 238y ||= 234y) -

0.2

BIoT Y% R LRI . ||| Ao,

L J Min. Value of Range [um]

230Th / 238 24Th /28 =1.45% 10" (HRETHE) BE{REECEIDRIEDTZEEZIL 7

Technology Development for Nuclear m

Nonproliferation and Nuclear Security
ONudear Forensics (NF) R&D ~Development from fundamental techniques

to advanced and rapid techniques®™

Nuclear Forensics is a technical measure to elucidate the origin and history of
seized nuclear materials by chemical/physical analysis.

Establishment of Development of advanced R.&D fo_r NF in post-
fundamental NF dispersion events
technique

and rapid NF technique

Rapid age-dating method Image analysis method for NF
In-situ Isotopes method developed by JAEA i AR ETEE
¢ No need for standard reference material and strict

concentrate control
¢ |t requires only U and Th isotopes measurement

Th isotope ratio U isotope ratio
04
2307, 2T}, 234y 2307,
2347p X( 238U)+ 238 234 02 ‘ ‘
0 |||II,|II|||.

measured measured Min. Value of Range [im]

| : Quantification of particle diameter
230Th /238y = *'Th/#%U =1477X10" (secular equilbrium)  distribution using image analysis 7
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Technology Development for Nuclear
Nonproliferation and Nuclear Security
(ODevelopment of Delayed gamma-ray analysis (DGA)

~ A challenge for new active NDA methods ~

Development of active NDA methods is in progress aiming at finding a solution for
measurement of highly radioactive nuclear materials, such as spent nuclear fuel

Active neutron NDA Development of DGA with EC/JRC

"Active method” utilizes elemental DGA is one of active neutron NDA techniques under development in JAEA. y-rays
particles (n, y-ray etc.); potentially  from neutron induced fission products are measured. The peak pattern is analyzed
it can overcome the problems that to deduce isotope ratio of fissile material (nuclide).

passive methods encounter. (DGA: Delayed gamma-ray analysis)

/ \ / E . o  un low energy\
TR @ 5 29 T w o hot cell i
80 B = & é; 28 23585 — y-ray filter
0 u-235
neutron ol |l | j !L
= U'L.h—‘\,wu‘i .«u\r‘f‘wi\j\’\l y LM’\ﬁ.J\JA\_,JﬂL«J‘L/"L r\f\/‘\
g, @ \ l Pu-239 y-ray detector
= 20 i1 | I | J" I
D ol YAl apd AP o a A A A sample
= - Pu-241
20
30200 3300 400 3500 3600
Neutron active v-ray energy [keV]
interrogation method Fissile nuclides show different peak DGA system

N (conceptual view) VAN patterns (simulation) (conceptual view) g
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Technology Development for Nuclear

Nonproliferation

ODevelopment of non-destructive (ND) detection techniques using NRF
~ Detection of nuclear material (NM) in a heavy shielded (HS) cargo container ~

and Nuclear Security

NM in a HS container is difficult to find using conventional radiation monitors. To
address such a case, development of a detection technique using NRF with high
intensity (HI) monochromatic (MC) y-ray beam is in progress.

NRF

excited by a MC y-ray. The
excited nuclide then emits y-

ray in de-excitation.

-
shield NM
(Pb etc.) (U-235 etc)
HI-MC y-

NRF y-ray
NM detection by NRF

NRF y-ray is considered
as an indicator of
NM existence.

.

Generation of HI MC y-ray and NRF NM detection
A nuclide can be selectively MC y-ray is generated by a collision between a laser photon and an
accelerated electron; this technique is called LCS. Fundamental
technique of LCS was developed in collaboration with KEK and JAEA.

(NRF: Nuclear resonance fluorescence; LCS: laser Compton scattering)

-

HI-MC y-ray generat-or
(ERL + HI laser accumulator)

HI laser

system

ERL: energy recovery LINAC

\_

1
laser enhanc'pmant
cavity

cargo container

HS nuclea
material

HI-MC y-ray beam '

(Energy of 2-3 MeV)

movement of
the container

A NM detection system for cargo containers (Conceptual view)

y-ray detectors

9
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Contributions to the CTBT International Verification Regi

ODetections of radionuclides from DPRK’s nuclear tests
® Two kinds of radioxenon isotopes were detected simultaneously @ Analyses to estimate the possible

beyond normal background levels of the activity concentrations

after the 3" nuclear fest.

®One kind of radioxenon isotopes was detected beyond normal

background levels of the activity concentrations after the 6™

nuclear test.
=== Upper limit of the normal range of activity concentrations |
35 . 35
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Analysis results of data monitored at Takasaki RN station

region of the radioxenon emission
source were made after the 3 and
6™ nuclear tests and the results
showed that the estimated region
overed the test site.

o Possible region of
emission source

DPRK’s nuclear;
“testsite

L y

kasaki RN
station

Google Eart /

nalysis result of estimation of possible region
of the emission source by Atmospheric
Transport Modelling simulation (the 6 test)
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Contributions to the CTBT International Verification Regim

(ONoble gas joint measurement project with CTBT Organization

[Background and aims]

O Based on repeated DPRK’s nuclear tests, the UN Security Council adopted a resolution including
encouraging promotion of International Monitoring System installation by CTBTO in 2016. The
Japanese government contributed funds for the noble gas measurement project in February 2017
for the purpose of strengthening CTBTO’ s detection capability for nuclear tests.

O CTBTO decided to conduct measurements in Hokkaido and Tohoku regions of Japan for the time

being, and to enhance JAEA with experiences and performance of measurements in Japan as the
responsible organization.

— Horonobe
[Outline of the project] Flow of the air (radioquclides) *

1. The new mobile noble gas measurement

) DPRK’s nuclear test site Mutsu
system (TXL) procured by CTBTO is »* [noble gas]
installed in Horonobe. JAEA carries out ::g’

measurements for 2 years.

2. The existing TXL placed in Indonesiais = &=
installed in Mutsu. JAEA carries out CTBT Takasaki RN station
measurements for 1 year. [particulate/noble gas]

| CTBT Okinawa RN station
[particulate]

Mobile noble gas

measurement system

(TXL : Transportabl(i
Xenon Laboratory) 1
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ISCN International Symposium m

ISCN annually holds the International Symposium on Technology
Development to discuss the future direction of research and
development on technologies for nuclear non-proliferation (NP) and
nuclear security (NS).

Date Theme
Feb. 10, 2016 Future Direction of R&D for NP and NS

Oct. 27, 2016 Measurement/Detection of Nuclear Materials
Jun. 5, 2017 Nuclear Forensics and Regional Collaboration

Participants of the ISCN International Symposium
200

150 Government official,
u embassy, research

institute
100
B University

50

® Private company
Feb 2016 Oct 2016 Jun 2017 12

0
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Nuclear Nonproliferation Policy Research m

(OResearch subjects examined thus far

» Review and analysis of Japan’s efforts to ensure nuclear nonproliferation

» Research for promoting confidence-building and increasing transparency
in the peaceful use of nuclear energy in Asian region

® Developed capacity building support activities supervised by ISCN

» Research on the implications of the US nuclear nonproliferation policies
on Japan’s nuclear fuel cycle policies

» Research on ensuring international cooperation for peaceful nuclear use

» Research on the backend of the nuclear fuel cycle with reference to
nuclear nonproliferation and nuclear security

» Research on promoting nuclear nonproliferation (Safeguards) and
nuclear security (2Ss)
® For stronger and more efficient 2Ss, ISCN sorted out expected
synergies and challenges with both groups’ sharing technologies and
measurement/monitoring information; and studied and evaluated

the applicability of such synergies to nuclear fuel cycle facilities

13
__________________________________________________________________________________________________________________________|




A ILENBGRIAS =X

A
OBAILREN RO TREHRUNER - D1 - BRI ZED3ZIE
> BALAL -+ 17 1(RDKE NSO TARHME, FTEUE, KE
B OS5 )FEDENEL IAEA, A5 1LEREF O ERE.
REDI—5MABLRFOVWTBERZINERUDITUAR (3
S H28FE481F) | [BALE@EE] (BRlE) OlE
(H28FZ3ME]) .
> BRITERERENERIZH,
> RETDAMERK. BRI 2FZFLOEEHEE.

OBAMLEIRTY NI v) DimSR
> BALEIC R DIEAFIEECE I DT, #HiE
BRE RILIERR LIy N )% S —i%
[CABBL. SERAU TGS LS. HABWEBY A
MCTIBR AL TLK,

Nuclear Nonproliferation Policy Research m

Olnformation collection, analysis and support for
Government policy making

» The ISCN collects various information related to nuclear nonproliferation and nuclear
security including US President Trump’s policies, discussions with US Congress and its
committees, and conferences and activities promoted by think tanks in Washington D.C,,
as well as UK’s withdrawal from Euratom. Based on such information, the ISCN then
conducts analysis, make reports and release such reports to the public.

v’ For FY2016, the ISCN released 48 such reports and updated so-called “Nuclear
Nonproliferation Trends Information kits (in Japanese)” for 3 times.
» Providing information on nuclear nonproliferation and nuclear security as well as their
analysis to relevant governmental agencies

» Promotions of human resources development at universities and collaboration with
relevant academic societies

(OCompilation of “Nuclear Nonproliferation Pocketbook”

» The Pocketbook (in Japanese) accumulates various nuclear
nonproliferation related information in order to enhance the
public’s understanding of nuclear nonproliferation issues.

» For more effective utilization of the Pocketbook, it was
simultaneously released on Internet

(URL:https://www.jaea.go.jp/04/iscn/archive/nptrend/index.html)

14




- . . e
AMBERSZIE-COEESE D{etE--

*Network for Nuclear

ONSSCHy NI—J*ADERR S e >

AN\ —#%: 60HE66HLES. 547 S T 7 RS +t
5\ (WINS, NTL CSIS, COESRIIMRMEE (CRITRISCNOR ROHHF

EC/IRC, UNODA) « VEREEBEADTEB RSN
WG: A BissEs » NSSCRyhI—7iE 1 ISCNE>S—F

L By RFS5H54 2Dt
B 22T AOBE  « 201BEMERAREAZN (201843A)

OP I rPihisicH I3 COEEKE : Asia Regional

N:/two,][‘kw RUZTS1-cE [ 3 COEs |
. —ZORBRURATT1-)UCE | h
I3FIROHEE $¥<Wi£’é&l¥g‘g§w;§%ﬁ2§‘)§%t>9—
o« NL—Z2INOSHIE - ATH- -4 | ; 2
BiE INSA (=)
. |\|/—_\/’j\ﬁﬁ§rxbo)$ﬁ§§)'ilanﬁ ¥International Nuclear Security Academy)
o P THUSENS N — 2> Ot [ SNSTC () A
I i hnol
(20 18&&0%93) L State Nuc earggr?érrlty Technology )
\ 45

Collaboration with Other COEs m

@ Contribution to the NSSC* Network  #nssc:Nuciear security Training

and Support Centres

Membership: 60 NSSC member states, o Sharing ISCN experiences of establishing,

66 institutions, 5 observers (WINS, NTI, imolementing and maintaining a COE
CSIS, EC/JRC, UNODA) as of Nov. 2017 P g 8

WGs: A: Coordination & Collaboration  * Active participation to Working Group (WG)
B: Best Practices e Network Chair from ISCN

C: Information Management and .
other Emerging Issues e To host 2018 Annual Network Meeting

@ Collaboration with Reginal COEs through Asia Regional

Network
, 3 COEs .
* Information exchange on each training | ISCN (JAPAN) h
i Int ted S t Center f
course tOpICS and schedule L Nuclear ﬁo%gr)r?oﬁferal;%pnogndel{l]uecge:rrSecurity )
* Exchange of observers and - ~
participants to each other’s training SNSTC (China)
State Nuclear Security Technology Center
courses - y
4 )
e Technical visit to each center INSA (ROK)
e Joint training and outreach (starting) L International Nuclear Security Academy )
. 4
15
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Supporting Other COEs

Japan-Indonesia Cooperation

* |ISCN-BAPETEN-BATAN cooperation

* Accepting visiting researchers from Indonesia
e Joint curriculum development

* Follow-up training in Indonesia

* Nuclear security culture

Follow-up

Follow-up

Japan-US-Kazakhstan Cooperation

e Assistance for the establishment of the COE in Kazakhstan
* Train-the-trainer of Kazakh instructors

e Joint implementation of courses

16
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« JAEADNER TDiES - RE B USRI RIBHRILE

JCPOADERRBIEITICEEA

*http://www.mofa.go.jp/mofaj/files/000104215.pdf 17

Supporting Implementation of JCPOA m

Joint Statement by Foreign Ministers on Japan-lran Cooperation (Joint
Comprehensive Plan of Action: JCPOA) October 2015
supporting human resources development through training programs in the field

centering on accounting for and control of nuclear material
(http://www.mofa.go.jp/files/000104216.pdf)

National Training Course on Safeguards Implementation in Iran

September 25-29, 2017, Tokai, Japan (5 days)

* Organized by IAEA, in cooperation with the Japanese Government, hosted by ISCN
e 26 participants from the government, nuclear power plant, and plant manufacturer
e All-Japan team: MOFA*, JSGO**, NMCC***, ISCN, JAEA

Iran: variety of nuclear activities in multiple facilities (NPP, enrichment facility, university
facility and research institute facility)
e Sharing experience of Japan on implementing Comprehensive Safeguards

Agreement and Additional Protocol (AP)
e Facility visit to JAEA site: practical and detailed information sharing

Contribute to full implementation of JCPOA

*MOFA: Ministry of Foreign Affairs **JSGO: Japan Safeguards Office, Nuclear Regulation Authority ***NMCC: Nuclear Material Control Center 17
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Transmitting Information on ISCN Activities m

OEvents

e International Forum on the Peaceful
Use of Nuclear Energy, Nuclear
Nonproliferation and Nuclear Security

e Workshop in Washington DC (co-
organized by US DOE)

e Exhibition booths at
International Conferences
e Exhibition booth at MEXT

US DOE: U.S. Department of Energy

OWebsite

e |ISCN Newsletter (monthly)
* Nuclear nonproliferation trends (2-3 times a year)
e |SCN Website (http://www.jaea.go.jp/04/iscn/)

ISCN Newsletter 18
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3. Introduction to the Panel Discussions
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Panel 1: Strengthening Counter Nuclear Terrorismm

Moderator: Mr. Masato Hori (ISCN/JAEA)
Panelists : Mr. Kamel Abbas (EC/JRC)

Mr. Masaaki lwaki (former Principal of JGSDF Chemical
School)

Mr. Joel Rynes (US DHS)
Mr. Nigel Tottie (IAEA)

Discussion Points

O Threat of CBRNE terrorism in large-scale public events and
countermeasures to threat. Initiatives by international
organizations.

O Technological measures for nuclear security and initiatives in US
and EC. What are the needs in Japan ?

O Role of government, private company, research institute, and
university in strengthening nuclear security.

20
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Panel 2 : Human Resource Development m

Moderator: Ms. Naoko Noro (ISCN/JAEA)

Panelists : Mr. Sunil Chirayath (Texas A&M University)
Ms. Kathryn Glynn (DOE/NNSA)
Mr. Phongpaeth Pengvanich (Chulalongkorn University)
Mr. Man Sung Yim (KAIST)

Discussion Points

[ Are there any national strategy or framework for human
resource development (HRD) in nuclear security?

O Who is your HRD program target? Are there any stakeholders
left out from nuclear security HRD program?

O What are the good practices from industry-COE-government-
academia collaboration on HRD activities?

O Are there universal challenges for promoting such activities? If

so, will international/regional cooperation resolve them? )1




