EFRE

AR - EF2 ) T412RSD
NS D EF]

BARIRFHARRFERE
BAGE- X )T REXEEV 5 —FR
Frith BER

Introductory

Recent trends In
Nuclear Non-proliferation
and Nuclear Security

Toshiro MOCHIJI

Director
Integrated Support Center for Nuclear
Nonproliferation and Nuclear Security (ISCN)
Japan Atomic Energy Agency (JAEA)




ERMFAERERFIE - ZEXa) T4
BEFHhLE

N

RFHD REDHER

SEFNFIA [RFHLZEHER
[ZIETHED

EH DK A L
BAHERL - LREICRT S
Btx¥al)T4 R
DHER
REEE | __, | BME-RIDEEE]
THRERCSIERY | | | | FEREkLIpE- | | E
REMEETNHA | 1 B | ROFESBEEKLETS | 1 F
gepoEBAMCE (O || cepumEmmaasy O T
ALBLZEZIAEAL | R | | kT 25IE i |
QEE_L@WTZD%“JL | _ | B
RFHEREZIOERF& (BE2FK)

[RFADOE. BERRUVFI AL, TMOENICEY, ZRE20EEFREEELT. RENGEEOTIZ, BEHNICThETSHD
EL. ZOREREAEL. EATEBRHIEITZE0DET S, |

| Peaceful Use of Nuclear Energy and
" Nuclear Non-Proliferation / Nuclear Security

A

eaceful Use of Ensuring Safety

Nuclear Energy

 Nuclear Safety]

Persons responsible for
nuclear safety take
preventive measures and
respond to accidents.

nsuring Nuclear Non-proliferation
and Nuclear Security

Safeguards | (Protection of Nuclear|
vy — ——1 [ Material and Rl

n independent verification I : ==
system for IAEA to verify : 0 | A system for preventing Iz
sovereign states’ international <:|I § | unauthorized 'Fransfers of <:|| 83|
agreements not to divert their |2 nuclear material and RI by | ool
nuclear material from peaceful | [ non-state actors and for : v o |
purposes to military use. [ | preventing sabotage. l ‘D_!

Basic Policy of Atomic Energy Basic Act (Article 2)

“The research, development and utilization of nuclear energy shall be limited to peaceful purposes, shall aim at
ensuring safety, and shall be performed independently under democratic administration, and the results obtained
shall be made public so as to actively contribute to international cooperation.”
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o constructing New Nuclear Power Reactors in the World
(After Fukushima Daiichi Nuclear Accident)

Forecasts of increases in world

Middle Eastern Countries ' Russia China: Licensing processes for new power nuclear power generation
UAE plans to generate 25% of its energy Continues to promote nuclear | | reactors have been interrupted during nuclear (IAEA 2014)
from nuclear resources by 2020. Currently power. The BN-800 fast safety reviews. The number of reactors will be 21,365 TWh(2013)
4 reactors are under construction in _| neutron reactor reached first increased, although such increase is expected to 25’635 TWh (2020)*
Barakah, west of Abu Dhabi city. /%] criticality in June 2014. slow down from the very fast pace. 27'599 TWh (2020)*
Many Middle Eastern states, including R South Korea: According to the 2nd National 35’709 TWh (2030)*
Egypt, Turkey and Saudi Arabia showed 'a.: Energy Basic Plan of January 2014, 44 nuclear | 42’733 TWh(2030)**
increased interests in nuclear power (& f ++ reactors generate 29% of its energy in 2035, o )*
generation. ) \; ) = \gi‘ compared with current 26% by 23 reactors. 76,41|2° Txvﬁéfn%ss%lnar_o

\ *lower g [
India [ * *higher growth scenario

Plans for expanding nuclear powe )
generation remain unchanged, while ]
safety reviews of nuclear power
plants have been underway.
Anti-nuclear opposition from local 7
inhabitants have been activated. present, the effect

national referendum

France : Discussions on a bill deciding numerical targets of lessening the
dependence of nuclear power from 75% to 50% and reducing CO, emissions to

Italy : A plan for construction of a new power reactor has been denied by

of the Fukushima

/M Da||ch| nuclear v'A task force organized by NRC reviewed safety of

nuclear reactors and it recommended various short-
term measures. In order of priority, implementation
of such measures has currently been under
consideration.

v'The Obama administration supports nuclear energy
as a part of energy mix, even after the Fukushima
nuclear accident.

v'However, even before the accident, motivations for
investing in new power reactors have declined due
to economic efficiency of nuclear reactors.

one-quarter of the current emissions were completed in National Assembly Southeast Asian States

(October 2014) Vietnam: No changes in plans for introducing nuclear power generation.
UK : Construction of a new power reactor by 2025 was decided in June 2011 Thailand: A decision of introducing nuclear power generation has been postponed.
Lithonia: An international bit for constructing a new power plant was initiated Indonesia: The National Energy Plan which actively promotes introducing nuclear
Germany and Switzerland : Gradually withdrawing from nuclear power power plant was passed in the Parliament in January 2014. BATAN, National Nuclear

Energy Agency of the Republic of Indonesia, is planning to construct 2,000 MWe-class
reactors in Jawa, Madura and Bali. 3
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-Current status of nuclear power plant operation

(Application for resuming operatlioggs) (As of 24 Oct. 2014)
TEPCO: Kashiwazaki-Kariwa NPS Hokkaido: Tomari NPS J-POWER:
110 110 110 110 110 1.36 0.58 X Ohma NPS (10 June 2014)
2zl 2> 24 L 1.38 . Tohoku: Higashi-dori NPS
. . _ A Under iconstiuction
(27 Sept- 3) (8 July 2013)

JAPC Tsuruga NPS  Hokuriku Shika NPS
0.36 1.16 054 (121
12

=]
e Rl

i 4 5 i (1 Dec. 2
= = = TEPCO: Fukushlma Daiichi
0.46 0.78 0.78 0.78 0.78 1.10
Kansai: Ohi NPS
1.18 1.18 [ 1.18

=2 JINFL: Reproc)essing facility
LSV (7Jan. 2013

Tohoku: Onagawa NPS
0.52 [ 0.83 1 0.83

12 August 2014)

TEPCO Fukushima Daini
1.10 1.10 1.10 1.10

BEDB
JAPC: Tokai Daiichi and Daini NPS
Q.17 [
20 May 2014
ch 20

201
{8 «)uly [AVE =]

Chu oku: Shlrlnane NPS

ubu: Hamaoka NPS
054 0.84 1.10 1.

>

Shikoku: Ikata NPS Docommissioning

0.57 0.57 | 0.89 h .

- : (incl. preparation)
< Upper number: capacity (GW)

Ref: Made by author by reference to documents Nuclear Energy Subcommittee, Electricity and Gas Industry Committee, Lower number: years since operation started 4
Advisory Committee for Natural Resources and Energy, METI

Reactors that filed applications for
safety review to resume their
operations in accordance with new

regulations (20 units),
(): application date
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Peaceful Use of Nuclear Energy in Japan
(Political Aspects)

« Strategic Energy Plan (11 April 2014, Cabinet decision)

v Nuclear energy is an important base-load power source contributing to stability of the
energy supply-demand structure.

v' GOJ will follow NRA's judgment and will proceed with the restart of the nuclear power
plants.

v' GOJ will steadily promote reprocessing and plutonium use in LWRs, while seeking the
understanding of the relevant municipalities and the international community.
v" Active contribution to strengthen nuclear nonproliferation.
— International collaboration in enhancing proliferation resistance of nuclear fuel, and
R&D to strengthen technology for nuclear forensics, detection and safeguards.
- Support development of human resources, institutional infrastructure and others for
countries that will newly introduce nuclear power.

* Nuclear Energy Subcommittee, Advisory Committee
for Natural Resources and Energy, Ministry of
Economy, Trade and Industry (METI)

v' The subcommittee has been reviewing necessary measures to implement policies
clarified in the Strategic Energy Plan.
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International Proliferation Concerns

e [ran

v" An Iranian rebel group accuses the Iranian government of building secret nuclear sites in Natanz and Arak in 2002. Iran’s
long-tem undeclared clandestine activities, including uranium enrichment and separation of plutonium were identified by the
IAEA inspections.

v Iran expanded its enrichment activities against Nuclear Security Council Resolutions calling on Iran to suspend its uranium
enrichment program.

v" In August 2013, Hassan Rouhani sworn-in as the new president of Iran and stated his determination to resolve the nuclear
dispute. (Implementation of “Joint Plan of Action” for mutually-agreed long-term comprehensive solution)

. Democratlc People’s Republic of Korea (DPRK)

In 1993, inconsistencies emerged between the DPRK's initial declaration and the Agency’s findings, centering on a mismatch
between declared plutonium product and nuclear waste solutions and the results of the Agency’s analysis. In October 1994,
the US and DPRK signed “Agreed Framework” including freeze of development of a graphite reactor and supplies of LWRs,
etc.

v"In October 2002, suspicions about DPRK'’s secret program to produce HEU were raised. In December 2002, DPRK lifted the
freeze on its nuclear facilities, started operation of nuclear facilities, immediate resumption of construction of nuclear facilities,
and expelled IAEA inspectors. On 10 January 2013, DPRK announced its withdrawal from the NPT.

v"In February 2007, the six-party talks agreed to DPRK’s denuclearization. In April 2009, after the UN Security Council’'s
presidential statement condemning DPRK'’s missile-launching test, it expelled IAEA inspectors and conducted nuclear tests.
(In the past, DPRK conducted three nuclear tests in 2006, 2009 and 2013.)

. Syrl a

June 2008: During IAEA's initial visit in June 2008, microscopic uranium particles were discovered at the site of the
destroyed facility. The IAEA indicated that the particles consisted of chemically processed uranium, raising concerns that the
site had some nuclear purpose.

v"June 2009: The IAEA reports finding traces of anthropogenic natural uranium particles during a routine inspection at the
Miniature Neutron Source Reactor (MNSR) in Damascus.

v' June 2011: The IAEA's Board of Governors reported Syria to the UN Security Council and General Assembly over
noncompliance with its nuclear safeguards obligations by failing to declare the construction of a nuclear reactor.
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IAEA Safeguards and

Proliferation-Resistant Technologies

. NPT and Safeguards agreements with IAEA
v NPT member states: 190 states, including DPRK
v’ States with comprehensive Safeguards agreement with IAEA: 173 States
v’ States with Additional Protocol: 128 States (including 5 nuclear weapon states and India)
v’ States with integrated safeguards: 35 States

» Current discussion on IAEA Safeguards
v' A State level Safeguards approach:
“State-Level Concept (SLC)” has been promoted for the purpose of enhancing
effectiveness and efficiency of IAEA Safeguards. The SLC enables comprehensive and
advanced Safeguards evaluation by utilizing extensive Safeguards information, including
environmental sampling, satellite images, open information and complementary access
under the Additional Protocol

 Proliferation-resistant technologies and their evaluation

methodologies
v' Reduction of fissile plutonium amount within spent fuel
v' Development of methodologies for evaluating proliferation resistance
The Generation IV International Forum (GIF)
The International Project on Innovative Nuclear Reactors and Fuel Cycles (INPRO)
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: Transparency in Nuclear Fuel Cycle Policy

« International Nuclear Fuel Cycle Evaluation (INFCE, 1977-80)
v Initiated to provide technical analysis of every stage of the nuclear fuel cycle in order
to find measures to ensure compatibility between peaceful use of nuclear energy and
nuclear non-proliferation

e International Plutonium Storage(IPS, 1978-84)
v A post INFCE initiative that envisaged civilian, excess and reprocessed plutonium
being placed under international supervision and control, etc.

 IAEA Guidelines for the Management of Plutonium (INFCIRC/549)

v" International guidelines presenting the basic principles of plutonium management. In
accordance with a format within the Guidelines, participating states are to increase
transparency of their plutonium by publishing statements on their annual figures for
holdings of civil unirradiated plutonium (civilian plutonium and plutonium which is no
longer needed for military use). Participating states are Japan, Germany, Belgium,
Switzerland, France, US, China, UK and Russia.

v’ After 1994, Japan Atomic Energy Commission publishes its annual report "The
Current Situation of Plutonium Management in Japan™

» Other approaches on fissile material (verification by IAEA, etc.)
v' Fissile Material Cut-off Treaty (FMCT)
v" U.S. and Russian surplus weapons plutonium disposition programs
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Panel Discussion 1: Discussion Points

« Domestic and foreign situation regarding nuclear
non-proliferation and measures to ensure nuclear
non-proliferation
v' Measures and directions of IAEA Safeguards with both

enhancement of its effectiveness and its efficiency
v' Domestic issue: Nuclear fuel cycle and ensuring transparency
of plutonium utilization

* Technical measures and direction of technological
development to address nuclear proliferation issues
v’ Ideas to develop Safeguards technologies that can contribute
to international safeguards, especially supporting the IAEA
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(INFCIRC/225Revision 5)
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Strengthening Nuclear Security

IAEA Nuclear Security Series*

Muclear Security Recommendations
an Physical Pratection

Nuclear Security Fundamentals contain
objectives, concepts and principles of
nuclear security and provide the basi
for security recommendations.

(Published in Feb. 2013)

Recommendations present best
practices that should be adopted
by Member States in the
application of the Nuclear Sec
Fundamentals.
Implementing Guides pr
further elaboration of the

Recommendations in Nuglear security recommendations on
areas and suggest r and other radioactive material out of

for their implement Technical Guidance e o

Nuclear
Security
Fundamentals

» Nuclear security recommendations on
physical protection of nuclear material and
nuclear facilities (INEFCIRC/225/Rev.5) (Jan.
2011)

Nuclear security recommendations on
radioactive material and associated facilities

Recommendations

Implementing Guides

* These publications are consistent with, and complement, international nuclear security instruments such as the Convention on the

Physical Protection of Nuclear Material and its Amendment, the Code of Conduct on the Safety and Security of Radioactive Sources, the
supplementary Guidance on the Import and Export of Radioactive Sources, the United Nations Security Council resolutions 1373 and

1540 and the International Convention for the Suppression of Acts of Nuclear Terrorism. 10
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‘Strengthening Nuclear Security (Activities of States)

. Global Threat Reduction Initiative(GTRI)

v

v

In 2004, the US called for the GTRI, a comprehensive initiative for reducing nuclear and radioactive
material which would be threats to the international community. It mainly focuses on removing US-
and Russian-origins HEU supplied by the US and Former Soviet Union as research reactor fuel, in
order to prevent terrorists from getting such material.

Under GTRI and its predecessor programs, more than 5,140 kg of highly enriched uranium (HEU)
and plutonium were removed or disposition was confirmed.

* Nuclear Security Summits

v

In April 2009, President Obama called for the “Global Summit on Nuclear Security” in Prague, Czech
Republic, by noting that nuclear terrorism is the most immediate and extreme threat to global security.
In the past, 3 Nuclear Security Summits were held in Washington D.C. (2010), Seoul(2012) and The
Hague (2014), while the next Summit, to be held in the USA in 2016, will be the last one.
At The Hague Nuclear Security Summit, leaders of States discussed basic approaches to combating
nuclear terrorism and international cooperation, including the following:
- To promote education and training by nuclear security COEs and support centers
- To encourage States to minimize their stocks of HEU and keep their stockpile of separated plutonium to
the minimum level
- To use non-HEU technologies for the production of radioisotopes
- Responsibilities of nuclear industry, support of a more intensive dialogue between operators and the
national regulator

v' Japan’s Prime Minister Abe committed to ratify the Amendment to the Convention on the Physical

Protection of Nuclear Material (CPPNM)* and to receive an International Physical Protection Advisory

Service (IPPAS) mission by 2015. (*In June 2014, Japan deposited its instrument of acceptance of the
Amendment to the CPPNM with the IAEA.) 1
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1)) Japan's Responses to Nuclear Security D

In December 2010, the Integrated Support Center for Nuclear Nonproliferation and
Nuclear Security (ISCN) was established within JAEA, for the purpose of
contributing to strengthening nuclear security in the world, including in Asian
countries. The establishment was based on Japan’s National Statement at the
2010 Nuclear Security Summit in Washington, D.C.

Structure of cooperation with domestic/foreign organizations

ROK, China, Domestic private businesses
FNCA/ APSN Asian countries Others (electric utilities, manufacturers)
. Assistance, Cooperation 4
Cooperation 1 Contribution 55|st?ncg,
Us Contribution
Technol ) )
DOE/NNSA rechmolcey. Technical Cooperation, |nternational Atomic
Provision of lecturers
— ISCN <> Energy Agency (IAEA)
EC/JRC
Technological Policy needs and Policy needs and ‘ )
assistance / cooperation cooperation Technological assistance
Nuclear Material Control iz Sl Domestic/foreign
MEXT (Cabinet Office, MOFA, METI, GEEllE U
Center NRA, NPA) (research institutes, think tanks,

universities)
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) Japan's Responses to Nuclear Security @

» Nuclear security lessons learned from the TEPCO Fukushima Daiichi Nuclear

Accident

v'Increased interest of terrorists in nuclear facilities

v'Reinforcing protection of facilities relating to power supply and cooling of reactors and spent fuel pools
as well as nuclear power reactors

v'Assuming that employees may act as terrorists

v'Reinforcing security activities in an emergency

* Nuclear security response * Revision of ministerial ordinances
v'Early detection of intruders v" NISA amended Regulations Concerning the
v'Delaying terrorist attack Installment, Operation, etc. of Reactors in
v’ Toughening components that December 2011 and March 2012.

should be protected v" NISA, MEXT amended Regulations
v Improving physical protection system Concerning Reprocessing, Fabrication, Use
v'Preparing to mitigate accidents of Nuclear Fuel Material, and Research
v'Training and assessment Reactors etc. in March 2012.

v'Countermeasures for insider threat

 Establishments of Nuclear Regulation Authority and Nuclear Regulation Agency (2012)
Due to Japan’s nuclear security efforts, including establishments of independent regulatory
bodies, Japan was ranked 13t from the top by the US Nuclear Threat Initiative’s second
edition of the Nuclear Materials Security Index (January 2014), compared with the 22" in its
first edition (January 2012). 13
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77, Japan's responses to Nuclear Security

Discussion in the Committee on Nuclear Security,
Nuclear Regulation Authority

e Introduction of a personal trustworthiness check system

* Responsibility of regulatory bodies

 Security-By Design (combining security measures into facility
design)

* Nurturing of nuclear security culture

* Nuclear security measures during transport

* Nuclear security of radioactive materials and associated
facilities

 Detection of Nuclear Security Incidents and response plan

* Nuclear security for nuclear materials and other radioactive
materials which are out of regulatory control

14
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Panel Discussion 2: Discussion Points

» COEs Activities
v The activities of the COEs established in Japan,
Republic of Korea, and Indonesia, etc.

 New role for COEs

e Collaboration among COEs
v' The present status of NSSC network of IAEA and
cooperation among Japan, Republic of Korea and China,
etc.
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