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1. Two Major International Trends in Nuclear Energy

Expansion of Peaceful Use Increased Concern about

of Nuclear Energy Nuclear Proliferation
v Worldwide recognition of v" Nuclear black market
nuclear energy’s role v’ Iraq, DPRK, Iran

(Environment, Energy Security,

. v" Nuclear terrorism
New- comer nations)

v Movement of nuclear power v S.tagnant of nuclear
introduction in Southeast disarmament
Asia and Middle Eastern
countries

»To help sever the link between the two trends
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2. History of JAEA and Trend of Nuclear Non-Proliferation

1956 2005
Japan Atomic Energy Research Institute (JAERI) >
1956 1967 1998 JAEA
AFC > PNC > INC >
4 4

AFC: Atomic Fuel Corporation
PNC: Power Reactor and Nuclear Fuel Development Corporation
JNC: Japan Nuclear Cycle Development Institute

2016
4th N.S.S.

2010 1t Nuclear security
summit(N.S.S.)
2007 Treaty to deal with nuclear
terrorism enter into force
2004 Integrated Safeguards
started in Japan
2001 September 11 attacks
1999 Japanese additional protocol conclusion

1990s The revelation of underground nuclear
development by Iraq and DPRK

1987 Convention on the Physical Protection of Nuclear Material
Japan-U.S. Bilateral Negotiation of Tokai Reprocessing Plant
1977 Japanese comprehensive safeguards agreement conclusion

1976 Japanese signatory of the NPT
1970 Treaty on the Non-proliferation of Nuclear Weapons (NPT) enter into force

1957 IAEA establishment
1953 Atoms for Peace speech
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NPSTC :Nuclear Nonproliferation Science and Technology Center
ISCN
STNM

:Integrated Support Center for Nuclear Nonproliferation and Nuclear Security
:Department of Science and Technology for Nuclear Material Management
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3. History of the Organization of the Nuclear Non-Proliferation

and Nuclear Security

Oct. 2005
Merging
JAERI and JNC

Apr. 2010

First Nuclear Security
Summit at Washington

Establishment in Dec. 2010

ISCN

Integrated Support Center for Nuclear

Nonproliferation and Nuclear Security

e Capacity building support

* R & D on nuclear material detection/
measurement and nuclear forensics
related to NSS

Establishment

Apr. 2014

Reorganization of JAEA

Integration

>

NPSTC

Nuclear Nonproliferation
Science and Technology

STNM

Department of Science and
Technology for Nuclear

Center Material Management
e Policy research e Policy research
* Technology ¢ Technology development

development on SG
e Nuclear material
management in JAEA

on SG
¢ Nuclear material
management in JAEA

SG:safeguards

> ISCN

e Policy research

e Capacity building support
e R & D on nuclear material

detection/ measurement and

nuclear forensics related to NSS
¢ Technology development on SG
* Transportation and procurement

support on research reactor fuel

SNSAD

Safety and Nuclear Security

Administration Department

*  Nuclear material
management
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4. Results of Nonproliferation and Nuclear Security Activities

JAERI, PNC/IJNC NPSTC ISCN/STNM ISCN
1950 1960 1970 1980 1990 1995 2000 2005 2010 2014

1956 | Nuclear material management ( Safeguards, Physical Protection, Support for Research Reactor Fuel Transport )

Technology development on Safeguards

1981 JASPAS 2004 IAEA Network Laboratory for
1988 JAEA-DOE/NNSA Cooperation Environmental Sample Analysis

Jot [Technology development

on Nuclear Security

1999 Cooperation to dispose Russian
surplus weapon plutonium

1997 Contribution to the CTBT

Human Resource Development

2010 Support for Asian Countries

Policy Research & Nuclear Non-Proliferation
1993 Trend Survey

1994 International forum

2010 Nuclear
Merging JAERI|jand JNC Security Summit
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5. Safeguards Technology Development (1) (from 1980)

- Establishment of Safeguards systems for Nuclear Fuel Cycle facilities
- R&D for Safeguards enhancement and efficiency

) —
' R&D example: Unattended NDA at
plutonium fuel fabrication facility

MOX
powder
storage

Fuel pin
storage

assembly
storage

i NDA for holdup in

W N Pin fabrication/assembly GB(Attended)
process

NDA for fuel [|AEA applied them in order for IZ> Contribution for enhancement and
assembly | ynattended inspection system efficiency of IAEA safeguards
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6. Safeguards Technology Development (2)

Development of environmental sample analysis technology (from 2004)

1990 Suspicious underground nuclear

Enwronmental Sample Analysis ’

Detecting Undeclared

development at DPRK
1991 undeclared nuclear facilities in
Iraq
Program 93+2 strengthened
and more cost-effective
safeguards

| Domestic samples |

The Secretariat of I

the Nuclear
Regulation CLEAR (Clean Laboratory for
. Environmental Analysis and
Safeguards Office |

Analysis offer

Adherence of a
domestic
safeguards
organization

<

Nuclear Activities

ad

{ @ Y IAEA headquarter
< (Vienna)

|

Taken environmental samples =

(500-800 samples/year) = ,
Network Analytlcal
Laborator_y_

Analysis
directions

\e
'o“‘Q

SGAS : Safeguards Analytical Services
(Seibersdorf [Vienna suburb])

“ b/‘ 2
VA‘\\‘
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7. Safeguards Technology Development (3)
Japan Support Programme for Agency Safeguards (1980’s)

» JASPAS (Japan Support Program for Agency Safeguards) was established
in 1981 based on the exchange of letters between GOJ and IAEA. JASPAS
initially started with 9 tasks.

* 95 tasks have been completed as of March 2015. (JAEA and its
predecessor organizations carried out over 60% of JASPAS tasks.)

o 23 tasks are implemented as of the end of 2015, of which 13 tasks are
conducted by JAEA.

» JAEA supports Nuclear Regulation Authority, who is governing agency for
JASPAS, as an organization of the following task implementation.

Major tasks implemented by JAEA
Guidelines for Safeguards by Design
Application of safeguards to geological repositories
Digital declaration site maps related to AP
Environmental sample analysis
Safeguards training on reprocessing activities
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8. Developments of Technologies for Nuclear Security (1)
Basic technology development for detection / measurement of NM (2011~ )

Basic Development of Laser Compton Scattering NDA e"n‘ﬁ:(’:?o%“”\ LCS y-ray exp. room
(Collaboration with US-DOE and KEK) e 0 x 108
. . . . Energy recovery LINAC phatasis/meecord of
 Generation of high intensity mono-energetic gamma-  (super conducfing 2#* 107 ph./s/mA)
rays (X-rays) by Laser Compton Scattering (LCS) was accelerator) * ¢

demonstrated successfully, which is the basis of the
nuclear resonance fluorescence (NRF) NDA technology

Counts

” ¢

L}
L " A\ LCS y-ray
electron generation

using mono-energetic gamma-rays for orbit ——
o e . erre . photon energy [keV:

detect!on/quantlflcatlon of NMs of difficulties for High intensity monochromatic y-ray

detection/measurement (such as in a heavy shield etc.) generation experiment

He—-3 Alternative Neutron Detector

* Alternative NDA system (ASAS: alternative
sample assay system) using JAEA developed
high efficiency He-3 alternative neutron
detectors was demonstrated comparatively
with INVS (He-3). Obtained result that ASAS
could be used as an inspection NDA system.

At com aratie demonsration
of ASAS with INVS

Neutron Resonance Densitometry (NRD) R TS

(Collaboration with EU-JRC etc.) e § g

* Demonstration test of NRD was
performed at GELINA with result that it
could quantify nuclides in particle like
debris with an accuracy of 3-4%. NRD is a AR g i et
combined teChn'fIU? of réeutron resonance neutron energy [ev] GELINA facility of EU-JRC-IRMM
transmission analysis and prompt gamma Quantification of NM nuclide by (for pulsed neutron experiments)

ray measurement. atransmission spectrum (e.g.,"U) GELINA: Geel Linear Accelerator

transmission

=y : .y k]
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9. Developments of Technologies for Nuclear Security (2)
R&D for Nuclear Forensics (from 2010)

[ Increasing demand for ] Capability of Nuclear Forensics (NF) (technology to declare
. the source, route, objective, and etc., of nuclear materials) is
strengthen of nuclear security demanded to develop in each state.
[ it acion
Nuclear Forgnsics

Isotopic Compasition,
,.-"" lmpnmy. M‘ of Uor Pu,

o 5 B B OB BB

Nuclear
Forensics l

Laboratory = s Evaluation of Anal\rzed Data

ST S T T

Reported incidents involving theft and

o X

¥

"Ttu_ 7

unauthorized activities (IAEA) Fo,ens,cmsu" : o
5 Nuclear Security Summit in 2010
The seizure MOX material Framework of i .
at Munich airport in 1994 Nuclear Forensics Prime minister of Japan stated to develop

: of capability of nuclear forensics.
v Establishment of fundamental technology for NF

v Verification in international round robin exercise and table top
exercise.

R&D and verification
for nuclear forensics

Y

0.0040

AEA
00030 ¢

N( International table top exercise

for NF library

o.0020

24 abundance (%)

Thermal ionization mass

spectrometry for U isotope ratioeme _ gl
. Analysis of j (
: relationship lL = evaluation of
i i ) attribution
Resul; of kl)r)ternathnal 3?|fnnogv;:rr$12terials Information for the
rouna ropin exercise seized material @

y L The quality of analysis was comparable
\_R&D for uranium shape analysis With leading laboratories.

possible material was deduced.
AN )
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10. International R&D cooperation in nuclear non-proliferation

and nuclear securitx (from1988)

Started in 1988 under the arrangement between JAEA-USDOE in the field of non-proliferation,
safeguards and nuclear security (Currently, under the MEXT, NRA and METI-DOE arrangement)

Award from DOE to
commemorate the
25th anniversary of
cooperative R&D.

Main ongoing projects
e Pu and U Standard Materials

il Perannt Coordinating roupmeeting, '

9-10 March 2015@Tokai  Analysis technologies for nuclear
%0 [C — J forensics
g apacity Building .
i | e e e « Advanced Pu monitoring technology

120 Nuclear Security « Advanced Nondestructive Assay

Systems (e.g., enrichment monitoring,
neutron detector to measure Pu)

» Safeguards Application at Fukushima-
Daiichi Nuclear Power Station

» Safeguards and Nuclear Security
Capacity Building

01983 1;90 19‘92 19‘94 15‘96 19‘98 20‘00 20‘02 2604 2606 20‘08 20‘10 2012 2014 TOtal 11 projeCtS (aS Of \]an- 2016 )

Year

100 Nuclear A
Transparency, etc. P

Safeguards y
Technology P

(=2} o]
o o

Cooperative Research and Development
'y
o

Agreements with the US (cumulative)

n
o
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11. Cooperation on Excess Weapons Plutonium Disposition (1999 ~2014)

( Background |

After the Cold War, weapon grade
plutonium from dismantled nuclear
warheads was planned to be peacefully
dispositioned as MOX fuel in commercial
reactors.

| Cooperation by JAEA |

Cooperation with Russian national
laboratories to implement R&D activities on
the fabrication of MOX fuel using vibro-
packing technology and its irradiation in a
Russian fast reactor (BN-600), etc.

|  Outcome |

[ Process of disposition |

----------------------------------------------------------------

Fast

reactor
H—600

1

Dismantled
warheads

|
—> d —>
)k
Vibro- Vi-pac fuel Vi-pac MOX
packing fuel assemblies

® Contribution to nuclear non-proliferation & international peace
Contribution to the demonstration of plutonium disposition technology

® Contribution to domestic R&D activities on fuel recycling system using fast reactor
Data acquisition on fuel fabrication technology and irradiation behavior of MOX

vibro-packed fuel
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12. JAEA’s contribution to the CTBT verification regime (1) (From 1997) -

CTBTO Provisional Technical Secretariat
International Data Center (IDC)

.....

Okinawa station (RN37)
- Measurement of radioactive

National Data Center (NDC)
particulate

- Data receive from radionuclide stations
in the world via IDC

- Data analysis & evaluation

- Development of NDC software

- Database management

Y clea-Tes Ran ety (CTEI0)
& Cities of the CTBT inemationa Monitoring System
-k o el Y n

Takasaki station (RN38)
- Measurement of radioactive

particulate / noble gas Tokai Radionuclide Laboratory (RL11)

- Detailed analyses of samples from radionuclide

. Radionuclide stations
stations in the world
E JAEA functions

The Takasaki station was certified as the first noble gas station among the East Asian
coastal states by the CTBTO as of December 19, 2014
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13. JAEA’s contribution to the CTBT verification regime (2) (From 1997)
- Detections of radioxenon at the Takasaki station-

Detection of DPRK’s nuclear test

The radioxenon isotopes, Xe-131m and Xe-133,

were detected simultaneously beyond normal . _ PosiNIQEr 9io0yot
! oo | ' €emission source

background range of the activity concentrations
in the air samples collected at the Takasaki
station from April 8 to 9, 2013.

&

The NDC carried out the estimation of the date of
nuclear detonation based on the isotopic ratio of
radioxenon isotopes and the estimation of the
possible region of the emission source by ATM 3
(Atmospheric Transport Model) simulation. The Analysis result of the estimation of the
analysis results showed that there was no emission source by ATM simulation
discrepancy in the hypothesis that those

radioxenon isotopes were generated by the

DPRK’s 3™ nuclear test on February 12, 2013.

And, the NDC has been analyzing observation data of some radionuclide stations
including Takasaki after the DPRK’s 41" nuclear test announcement on January 6, 2016.
However, the NDC has not detected any anthropogenic radionuclides which are thought
to be generated by the nuclear test.
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14. Human Resource Development Support for Asian
Countries (1) (from 2010)

Main Activities

v Capacity building assistance through human resource development
including training and education
v’ Assistance for infrastructure development

Structure of cooperation with domestic/foreign organizations

Domestic/foreign

i Relevant Ministries S
NIl ELEHEL MEXT  (CabinetOffice, MOFA organizations
Control Center MET!. NRA NPA) ' (research institutes, think tanks,

universities )

Technical Support Ellljgga%on Cooperation based “J Cooperation based Technical Support etc.
US on political needs yon political needs

Technical Technical International
POEINNSA ICOOPera“IO” I SCN CO| Operatioln Atomic Energy
Exchanging Exchanging Agency
EC/IJRC lecturers efc. ecturers etc. (IAEA)
Assistance, . .
Cooperatio lContribution tCooperatlon ACS(;Q’rIE:ﬁ)nuq[?én

: : - Domestic private
FNCA/APSN  Asian countries ~ RCX China, businesses

(electric utilities, manufacturers)
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15. Human Resource Development Support for Asian Countries (2)

Capacity building assistance through human resource development including training and
education (from 2010)

Three Courses
1. Nuclear security course
2. Safeguards and SSAC* course (* State system of accounting for and control of nuclear material)
3. International non-proliferation framework course

Objective
To help ensure that all existing nuclear material is used exclusively
for peaceful purposes and is used sufficiently protected against theft and
sabotage through:
 Knowledge-sharing,
* Experience-sharing,
e Support for legal development, and
e Hands-on training for state system of accounting for and control of nuclear
material (SSAC) and physical protection of nuclear material.

Needs Oriented Approach:

/ ,‘ ' Different Programs for Different Target Participants
w\t » International/Regional Course
. » Bilateral Support or Dispatching Course
» Domestic Course
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16. Human Resource Development Support for Asian Countries (3)
Results S from 2010 )

Capacity Building Assistance: A Number of
Training Courses and Workshops Participants/ Course

. FY2011 - Dec of FY2015
Total: 2,667 participants for 96 courses

Int’l Non-
Proliferation
Framework

Nuclear Security (1,653 for 64courses)

Number of
Participants/ Country

50

Nuclear
Security

1653

Vietnam

Indonesia

43 Thailand

Other Asian
Countries

nt'l Organizations
53

In Japan
1595

Number of
Participants/ Venue
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17. Policy Research & Nuclear Non-Proliferation Trend Survey (1)
(from 1993)

® On requirement from relevant experts, current policy topics on nuclear non-
proliferation and nuclear security are investigated based on technical background:
information collection, analysis, distribution, and proposal

® With full exploitation of technical and political insight cultivated through the
knowledge and experiences of fuel cycle research and development

@ Expertise in nuclear non-proliferation and nuclear security aspects, knowledge and
knowhow acquired via the broad network

I Broad Experts Network Engine for Policy Research

D @ o

ISCN Policy Research

Policy Research Office Cormmites
(Experts in Japan)
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18. Policy Research & Nuclear Non-Proliferation Trend Survey (2)
(from 1993)

J. Policy Research Topics

s . . y . .
» Review and analysis of Japan’s efforts to ensure nuclear non-proliferation
- Provided to new comer countries as support materials to show good practices

.

(> Research on promoting confidence building and increasing transparency in the peaceful )
use of nuclear energy in Asian region
- Developed to Capacity Building support activities supervised by ISCN y

Research on the implications of the US nuclear non-proliferation policies on Japan’s nuclear
fuel cycle policies
Research on ensuring non-proliferation in the context of international nuclear energy
cooperation agreement

—> Recognition on process of Policy/Agreement, Analysis on Future challenges/direction /

Nuclear non-proliferation and nuclear security aspects of nuclear fuel cycle backend )
Research for non-proliferation/safeguards and nuclear security issues and their
implementing methods

- Investigation on proper measure for accurate implementation of safeguards/ nuclear
\_ security on institutional/ technical viewpoint: Feedback Cultivation )

vwW v W

J' Investigation on Nuclear Non-Proliferation Trend

Information Collection and analysis on Distribution of ISCN News
Nuclear non-proliferation and security |:> Letter and Regular Report
e
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19. International forum on nuclear non-proliferation & forum on
nuclear non-proliferation Science and Technology (from 1994)

(1) International Forum on Nuclear Non-Proliferation:
To promote public understanding holding every year

Year Title (last five years)

2010 | International forum on peaceful use of nuclear energy and nuclear non-proliferation

International forum on peaceful use of nuclear energy and nuclear security — taking the
2011 | lessons learned from the Fukushima Daiichi Nuclear Power Plant accident to the 2012 Seoul
nuclear security summit

International forum on nuclear energy, nuclear non-proliferation and nuclear security-
2012 | measures to ensure nuclear non-proliferation and nuclear security for the back end of nuclear
fuel cycle and regional cooperation in Asia

Ensuring Nuclear Non-Proliferation and Nuclear Security of Nuclear Fuel Cycle Options in
consideration of the Accident at TEPCO’s Fukushima Daiichi Nuclear Power Station

2013

Future direction toward promoting non-proliferation and the ideal method of developing
human resources using Centers of Excellence (COEs) following the New Strategic Energy Plan

2014

(2) Forum on Nuclear Non—proliferation Science and Technology

-From wide and expert viewpoint, discuss JAEA's activities concerning peaceful use
of nuclear energy and nuclear non-proliferation with external expert. (twice a year)

Resorts of argument are reflect to operation of ISCN/JAEA and published at
JAEA's Website.




20. ISCNOEZLBIETE

( BFmE- BT EHOES )

(EFABEEREOEE LG |

| FRERICIIR L 7= D DGR BT AFERFIA & R -
=| Bt %1 T ¢ OmIIEH

( )

RN DEEIRIER & D+ 5770 EHE

J

(BF i - B+ 27 FROBIET =D 0%

s RFAFMNANADOABLIMEER
EAEORYEOEELFAICRAIEHAMEERICOVWTEZXIE

- Bt S oEESNOTNFESREE
IAEAZ D ERE#EBACRZE ORI -ZtX2 )T HFTERASNDS
B &A%

« BB EZEICRIERILCOE (Center of Excellence)
T7OTERILELIZEEISH LT BRI X1 T4 HTORE
BECEMIIAMERZEEZELTEN

20. Philosophy and Goal of ISCN

(Policy of Nuclear Non-Proliferation and Nuclear Security Activities )

(Call upon a wealth knowledge and )
technical power based on

experience
A P>
.. . .

Sufficient Cooperation with
| domestic and foreign organization |

Contribution to consistent of
peaceful use of nuclear, nuclear
non-proliferation and nuclear
security.

(Three Visions of Nuclear Non-Proliferation and Nuclear Security Activities)

* Promoter of the peaceful use of nuclear energy
Supporting the government in ensuring transparency of Japanese nuclear material
management and use

* Engineers and scientists trusted by the international community
Developing technologies in the field of nuclear non-proliferation and nuclear
security for international organizations (IAEA, etc.) and other countries

* International Center of Excellence (COE) on human capacity building
Enhancement of capacity building in the fields of nuclear non-proliferation and
nuclear security mainly for Asian countries




