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The Second Annual JNC International Forum on the Peaceful Use of Nuclear Energy
—For the Creation of New Concept Toward the Nuclear Cycle—
Summary
February 29, 2000
Japan Nuclear Cycle Development Institute
Introduction of Forum

The research, development and utilization of nuclear power in Japan is limited to
peaceful uses as described in the Basic Law on Atomic Energy. The situation following the
end of the Cold War calls for international collaboration to promote nuclear non-proliferation.
Moreover, increased transparency in the nuclear-related activities of each country are needed
to ensure the peaceful utilization of nuclear energy.

Under these circumstances, Japan’s policy of peaceful use of nuclear power should
promote the utilization of nuclear power with domestic and international understanding and
trustworthiness.

The Japan Nuclear Fuel Cycle Development Institute is making steady progress in
research and development to establish an economically viable nuclear fuel cycle technology,
while paying the utmost attention to safety. At the same time, we are also keenly aware of the
extreme importantance of conducting our work in strict conformity with the concept of the
peaceful utilization of nuclear energy.

During this forum, we would like to introduce JNC's technology development
activities for nuclear non-proliferation and international cooperation. Following the
introduction of INC's recent activities and an outline of our various commitments, we hope
for active discussions among the nuclear experts from both overseas and Japan. The opinions
from these experts, and especially those from our invited foreign guests, will be reflected in

JNC's future activities.

Conference Date and Location:
Date: February 21 (Mon.) - 22 (Tues.), 2000
Place: Nadao Hall, Shin-Kasumigaseki Building, Tokyo, Japan



Conference Sponsor and Supporters:

Sponsored by Japan Nuclear Cycle Development Institute (INC)

Supported by Atomic Energy Commission of Japan (AEC), Science and Technology Agency
(STA), and Ministry of International Trade and Industry (MITT)

Conference Description:

The forum consisted of a Special Speech, Speeches at three sessions, Panel Discussions (14

invited experts, domestic and overseas) and an Evening session. Discussions were open and
simultaneously interpreted from English to Japanese and from Japanese to English except in

the evening session (See the Agenda.)

Number of Participants
Total 358

Special Speech and Session I 200

Session I1 180
SessionII] 180

Evening Session 48

(Reference) Number of Participants by Affiliation

Affiliation Number of Participants
Panelists 33
Government 32
Electric Utilities 45
Universities 17
Press 15
Foreigners 16
Others 200
Total 358

Summary of speeches and panel discussion (Sec the attached Summary.)



The Second Annaal JNC International Forum on the Peaceful Use of Nuclear Energy
-For the Creation of New Concept toward the Nuclear Cycle-

Agenda

February 21 (Mon.)

13:00~13:10 Greeting
~~-Dr. Yasumasa Togo (President, JNC)

13:20~14:00 Keynote Speech
“Peaceful Uses of Nuclear Energy towards the 21* Century”
---Mr. Tetsuya Endo (Commissioner, Atomic Energy Commission of Japan )

14:00~17:15 Session I
| "Development of the New Safeguards System and Significance of

Safeguards Technology"

---Chairman: Dr. Hideo Nishimura
(Department of Environmental Sciences, Tokai Research Establishment, JAERI,

JAPAN)
(1) Speeches
a)"New Safeguards System and JNC's Activities to the New Safeguards
System"
-—=Mr. Masayuki Iwanaga
(Director, International Cooperation and Nuclear Material Control Division,
JNC)
b) " Development of Safegunards Technology in JNC"
---Mr. Saburo Takahashi
(Deputy General Manager, Plutonium Fuel Center, Tokai works, JNC)
w-Mr. Tsuyoshi Hayakawa
(Assistant Senior Engineer, Tokai Reprocessing Center, Tokai works, JNC)
¢) " Implementation Trial at the O-arai Engincering Center in JNC"
---Mr. Yu Hashimoto
(Senior Engineer, Irradiation Center, O-arai Engineering Center, JNC)

(2) Panel Discussion
a) Panelists:

---Mr. Olli J. Heinonen
(Director, Division of Operations A,Department of Safeguards, International
Atomic Energy Agency)

---Dr. Kenneth E. Sanders
(Director, International Safeguards Division, Office of Arms Control and
Nonproliferation, Department of Energy, USA)

---Mz. Hiroshi Tsuboi
(Senior Staff, Office of Planning, JAERI , JAPAN)

---Mr. Masayuki Iwanaga
(Director, International Cooperation and Nuclear Material Control Division,

JNC)



b} Contents of Discussion:
Short Presentations by foreign panelists(15 minute presentations)
-Concept of the YAEA's New Safeguards System (IAFA)
-USA's view on the New Safeguards System (USA)
-JAPAN's view on the New Safeguards System (JAPAN)
Open Discussion

18:00~20:00 Evening Session,
“Enhancing our understanding of the nuclear non-proliferation issues- a
seminar for young researchers”
~-Chairman: Mr. Ikuo Mizuki
(Deputy Director, International Cooperation and Nuclear Material Control
Division, JNC)
---Speaker: Mr. Yukio Ishida
(Asahi Shimbun)
—-Panelists: Mr. Kota Kawai (IEA of Japan co., Ltd)
Eriko Kiriyama (The University of Tokyo)
Naomi Konda (Sophia University)
Shiori Sasaki (Keio University)
Tetsuo Sawada (Tokyo Institute of Technology)
Syuichi Shibukawa(International University of Japan)
Hiroo Tokaji (Kyoto University)
Kayon Lee (Osaka University)
Masato Hori (JNC)

February 22 (Tue.)

9:30~12:30 Session II
" New FBR Cycle Technology and Nuclear Proliferation Resistivity "
---Chairman: Dr. Tadashi Inoue
(Director, Nuclear Fuel Cycle Department, Komae Research Laboratory, CRIEPI,
JAPAN)
(1) Speeches
a) " Research and Development Program of FBR Cyele in JNC"
---Mr. Hiroshi Noda
(Director, Executive Office of Policy Planning and Administration, JNC)
b) "Development Program of New Type Reactor”
---Mr. Yutaka Sagayama
(Group Leader, Executive Office of Policy Planning and Administration,
JNC)
¢) "Development Program of New Type Fuel"
—-Mr. Hisao Ojima
(Group Leader, Executive Ofﬁce of Policy Planning And Administration,
JNC)

(2) Panel Discussion
a) Panelists:
---Dr. Anatoli N. Shmelev
(Professor, Moscow Engineering Physics Institute, RUSSIA)
---Dr. Yoon Chang
(Interim Director, Argonne National Laboratory, USA)



---Mr. Hiroshi Noda
(Director, Executive Office of Policy P!anmng and Administration, JNC)
b) Contents of Discussion

Short presentations by foreign panelists (15 minutes for each presentation)

-Russian Technology to Enhance Nuclear - Nomproliferation in the
Development of a Fast Reactor (Russia)

-Concept of the Development of a New Type Reactor and other Nuclear
Technology in which Nuclear - Proliferation. Resistivity is taken into
consideration (I/SA)

Open Discussi

14:00~17:00 Session I
"Contribution to the Dlsposltlon of Excess Nuclear Weapons Plutonium in
Russia"
---Chairman: Dr. Atsnyuki Suzuki
(Professor, The University of Tokyo)
{1) Speeches
a) "Issue of the Disposition of Excess Nuclear Weapons Plutonium in Russia
and the JNC’s Commitment to the Cooperative Program"
---Dr. Aiji Yamato
(Executive Director, JNC)
b) "International Significance of JNC’s Cooperative Program for Disposition
of Excess Nuclear Weapons Plutonium in Russia"
~--Dr. Yasuhide Yamanouchi
(Professor, Global Communication Center, International University)

{2) Panel Discussion
a) Panelists:
---Ms. Laura Holgate
(Director, Office of Fissile Materials Disposition, DOE, USA)
---Dr. Valentine Ivanov
{Ist Deputy Minister, MINATOM, RUSSIA)
---Mr. Eric Proust
(Executive Deputy Director, Division for International Affairs, CIEA,
FRANCE)
---Dr. Yasuhide Yamanouchi _
(Professor, Global Communication Center, International Universily)
---Dr. Aiji Yamato '
(Executive Director, JNC)
b) Contents of Discussion
Short Presentation (15 minutes for each presentation)
-USA's Commitment to the Suppori Program: Program for the Disposition of
Excess Nuclear Weapons Plutonium in Russia
-Russian Strategy Program for the Disposition of Excess Nuclear Weapons
Plutoninm in Russja
-European Countries Support Program: Program for the Disposition of Excess
Nuclear Weapons Plutonium in Russia
Open Discussion



The Second Annual JNC International Forum on the Peaceful Use of Nuclear Energy

Summary of speeches and panel discussion

The necessity of nuclear power in Japan can be argued from three viewpoints: energy
security, environmental protection, and economic. Nuclear power is necessary to turn the
fragile energy supply structure into a stable one. The significance of establishing the nuclear
fuel cycle can be stressed since this will maintain the country's energy resources in the
long-term. Nuclear power plays a central role in enabling Japan to achieve the green house
gas reduction target agreed upon at COP3. Economically, the nuclear power production
system can compete successfully with other power generating technologies in terms of power

cost per energy unit.

The nuclear power industry is confronted by a number of issues that must be resolved, such
as nuclear safety and public confi dence, nuclear nonproliferation, and radioactive waste
treatment and disposal. Also, sincere cooperation with IAEA safeguards activities will

eliminate other countries' suspicions of Japan’s nuclear development efforts.

Session I "Development of the New Safeguards System and Significance of the
Safeguard Technology"

(1) Speeches

@ "New Safeguards System and INC's Activities in the New Safeguards System," Mr.

Masayuki Iwanaga, Director, International Cooperation and Nuclear Material Control
Division, JNC, Japan

JNC has a great deal of experience with plutonium fuel and related facilities such as
fabrication plants and reprocessing plants. JNC expressed its intention to utilize its
operational experience and cooperate in technology development for the new safeguards
system under discussion.

(@ "Development of Safeguards Technology in INC (Safeguards Technology for Plutonium



Fuel Fabrication Facility)," Mr.Saburo Takahashi, Deputy General Manager, Plutonium Fuel |
Center, Tokai Works, INC, Japan

The results of safeguards technologies developed at the plutonium fabrication facility and
their effects were introduced. The significance of remote monitoring technology in the new
safeguards system was indicated.

@ "Development of Safeguards Technology in JNC (Safeguards Technology for
Reprocessing Facility)," Mr. Tsuyoshi Hayakawa, Assistant Senior Engineer, Tokai
Reprocessing Center, Tokai Works, JNC, Japan

The safeguards technologies developed at the Tokai Reprocessing Plant were presented, with
an emphasis on nuclear material accountancy technologies. Unattended inspection and the
measurement of nuclear material in low level radioactive wastes were pointed out as future
issues.

@ "Implementation Trial at the O-arai Engineering Center in JNC," Mr.Yu Hashimoto,
Senior Engineer, Irradiation and Administration Section, Irradiation Center, O-arai
Engineering Center, JNC, Japan

This talk summarized the implementation trial of a new safeguards system carried out from
September 1999 to December 1999. The issues in implementing the new safeguards system
were definition of non-nuclear research and development, site definition, establishment of
visual inspection methods and establishment of access methods for difficult to access areas

such as reactors.

(2) Panel Discussion

1) Remarks by Invited Experts

(D Mr. Olli Heinonen, Director, Division of Operations A, Department of Safeguards,
International Atomic Energy Agency

He presented a global viewpoint of the new safeguards system and the IAEA’s efforts on the
new safeguards system. The objective of the new safeguards system is to provide assurance
of no nuclear material diversion and no undeclared nuclear activities.

®) Dr.Kenneth E. Sanders, Director, International Safeguards Division, Office of Arms

Control and Nonproliferation, Department of Energy, USA



He presented a summary of DOE's R&D activities including international cooperation on
new safeguards systems and the present status of the verification technologies being
developed by USA, Russia and JAEA. The DOE is developing technologies such as remote
monitoring, environmental sampling, and methods to manage and assess a large volume of
information for the new safeguards system. Important implementation issues inciude cost
effectiveness and minimal interference with plant operation.

(@ Mr. Hiroshi Tsuboi, Senior Staff, Office of Planning, JAERI, Japan

A personal view was proposed that inspections might be mitigated for countries under the
new safeguards system that are judged to have no undeclared activities. Considering the
indefinite extension of the NPT, establishing a universal safeguards system can make

important contributions to nuclear disarmament.

2) Summary of Panel Discussion

Opinions presented in the discussions were as follows.

@ INC will examine its role in implementing the new safeguards system

after defining the problems and necessary R&D tasks.

@ Remote monitoring will be essential to improve inépection efficiency. A more reliable
computer communication system should be applied for remote monitoring.

@ Environmental sampling may potentially be an effective method, but will require
improved efficiency, reduced implementation costs and further technical improvements. It
should be limited to supplementary use for information from expanded declarations.

@ 1t is important that the new safeguards system should cover conventional safeguards
agreement (INFCIRC 153) and Additional Protocol (INFCIRC 540), have reasonable

implementation cost, and should not interfere with plant operation.

Session 11"New FBR Cycle Technology and Nuclear Proliferation Resistively"
(1) Speeches

@ "Feasibility Studics on Commercialized Fast Breeder Reactor Cycle System," Mr. Hiroshi

Noda, Director, FBR Cycle System Development Division, JNC, Japan

JNC and the Japanese electric utilities started feasibility studies on a commercialized fast



breeder reactor on July 1, 1999, with the following goals: 1) ensuring safety, 2) economic
competitiveness with future LWR, 3) effective utilization of resources, 4) mitigation of
environment burden and 5) enhancement of nuclear proliferation resistivity. The first two-
year phase of the studies includes technology evaluations, identification of promising system
concepts, and definition of a development strategy. In the second five-year phase, a system
consistent with the whole FBR cycle will be proposed based on test data of element
technologies. The restart of MONJU operations is essential to verify and confirm the new
technology. '
@ "Current Status of Feasibility Studies on Commercialized Fast Breeder Reactor System,"
Mr. Yutaka Sagayama, Group Leader, FBR Cycle System Development Division, INC,
Japan

The feasibility studies on a commercialized fast breeder reactor investigated combinations of
coolant and fuel types. Various seed technology ideas have been publicly collected. To
enhance the goal of proliferation resistivity, the use of contaminated uranium or plutonium
and equipment systems that easily allow safeguards operation have been investigated.
 "Current Status of Feasibility Studies on Commercialized Fuel Cycle System for Fast
Breeder Reactor," Mr. Hisao Ojima, Group Leader, FBR Cycle System Development
Division, JNC, Japan

The promising nuclear fuel cycle technologies have been evaluated with combinations of
fuel types, reprocessing and fuel fabrication technologies. After defining the design
requirements for FBR cycle facilities, investigations were carried out on an advanced
hydro—rcprocessing. process. In this process, excess uranium is removed before the
dissolving process and plutonium is recovered as a mixture with uranium and neptunium for
application as a mixed oxide fuel. Studies on three pyrochemical reprocessing technologies
(Oxide-Electrowinning, Metallic-Electrowinning and fluoride volatile method), simplified
pelietization and vibro-packing as a fuel fabrication technology were explained. A new

- investigation of centrifugal casting metallic fuel fabrication was also introduced.

(2) Panel Discussion

1) Remarks by invited experts



@ Dr. Anatoli N. Shmelev, Professor, Moscow Engincering Physics Institute, Russia

The Self-consistent Nuclear Energy System is a multi-component system that includes
accelerators and nuclear fusion. This system was developed in a cooperative effort by
technical universities in Japan and Russia. Nuclear proliferation resistivity, especially
protection of uranium 238, was explained.

® Dr. Yoon Chang, Interim Director, Argonne National Laboratory, USA

Three guidelines for the nuclear proliferation resistivity of next generation reactor concepts
were proposed. Those were a) it shall be considered as a target for technology development,
b) it shall be considered within. the global institutional framework, especially within the
safeguards system, and c) it shall be considered as an intrinsic characteristic for reactor

systems.

2) Summary of Panel Discussion

Opinions presented in the discussions were as follows.

@D INC's feasibility studies on commercialized Fast Breeder Reactor is very challenging and
R&D should be carried out considering the trends of the next 50 or 100 years and examine as
many options as possible.

® The FBR cycle cannot solve all problems by itself. Because nuclear transmutation is
effective for reducing the environmental burden, an accelerator driving system (ADS) or
nuclear fusion should also be considered.

(@ Social aspects as well as cost efficiency must be considered in selecting a technology.
@ International cooperation is essential in developing technologies with nuclear

proliferation resistivity. Since the USA and European countries are not actively developing
advanced nuclear technologies, Japan is expected to play a very important role in developing
nuclear technology in the world. In this sense, the success of the commercialized fast breeder

reactor system project is expected.

Session Il " Contribution to the Disposition of Surplus Weapons Plutonium in Russia"

(1) Speeches

@ "The Present Status of International Cooperation pertaining to Russian Surplus Weapons



Plutonium Disposition," Dr. Aiji Yamato, Executive Director, INC, Japan

INC has been promoting cooperation based on the request from USA and Russia to convert
Russian surplus weapons plutonium to uranium-plutonium mixed-oxides fuel using vibro-
packed fuel fabrication technology. This fuel will be loaded into the Russian fast reactor
BN-600. With this optioﬁ, twenty tons of weapons plutonium can be burned by 2020. The
work will be implemented in steps from a partial MOX core to full MOX core, and detailed
task allocation is under negotiation now.

@) "International Significance of INC's Cooperative Program for Disposition of Excess
Nuclear Weapons Plutonium in Russia," Dr. Yasuhide Yamanouchi, Professor, Global
Communication Center, International University of Japan

Japan has joined the cooperation project to convert Weapons plutonium to fuel for
commercial FBR (BN-600) based on the Agreement to support non-nuclearization. JNC is
leading this effort. This project and START are two-for-one relation and will contribute to
stabilizing relations between the USA and Russia. Prompt and appropriate diplomatic

approaches will be necessary to deal with anticipated financial or technical difficulties.

(2) Pane] Discussion

1) Remarks by invited experts

(D Ms. Laura Holgate, Director, Office of Fissile Materials Disposition, DOE, USA

The USA is implementing a hybrid plutonium disposition strategy to prevent weapons grade
plutonium from being used in weapons again. The USA is promoting cooperative work with
Russia to develop technologies for the disposition of surplus plutonium. The US Congress
appropriated approximately $40 million in the 2001 budget for the disposition of plutonium
using BN-600. Thirty-four tons of plutonium will be disposed of according to the US-Russia
agreement, and the total cost is roughly estimated to be $1.5 billion. Though support of the
BN-600 program by Japan is welcome, more financial contributions are expected.

@ Dr. Valentin Ivanov, 1st Deputy Minister, MINATOM, Russia

Russia is planning to burn surplus weapons plutonjum using the BN-600. MOX fuel using
real weapons-grade plutonium has been fabricated and will be loaded into BN-600 in March.

Russia needs financial support from other countries but is also making its own effort.



@ Mr. Eric Proust, Executive Deputy Director, Division for International Affairs, CEA,
France

A cooperative program between France and Russia to support disposition of Russian surplus
weapons plutonium, AIDA-MOX, was initiated in 1993. The program is now in the second
phase (AIDA-MOX2), in which plutonium conversion plants, CHEMOX, and MOX fuel
fabrication planf, DEMOX, are being designed. France, Germany, Russia, Italy and Belgium
are cooperating in the design phase. The conceptual design for cost estimation will be
completed in 2000. The plant capacity is 2 tons per year at the beginning and can be increased

to 5 tons in the future.

2) Summary of Panel Discussion

Opinions presented in the discussions were as follows.

Several types of reactors including existing reactor are required for the disposition of
plutonium and this requires a political decision. The HTGR option can provide heat for the
Tomsk region, but this will take a long time.

@) The USA approved the FBR(BN-600) option based on two advantages. First, the fast
reactor could be converted from a breeder to a pIutoniufn burner which would reduce
concerns about nuclear proliferation. Also, this option allowed weapons plutonium to be
disposed of in a short period.

(@ The permit to use BN-600 is being examined by regulators and should be approved within
a month. The number of MOX fuel units loaded into BN-600 will be 18 subassemblies
initially and 50 subassemblies in the hybrid core.

@Information sharing is an important aspect of international cooperative projects. Informal
negotiation is important in addition to formal diplomatic and political negotiations. The
information on reprocessing technology must be handled carefully to limit disclosure of
sensitive information to other countries.

® The development of nuclear technology provided by each country should be linked to
respective domestic benefits and also to diplomacy. In Japan, Pu disposition is linked to
domestic R&D goals. JNC presented a concrete proposal and the cooperation on nuclear

disposition of surplus weapons plutonium has progressed.



®The USA and Russia are the only countries that are implementing nuclear disarmament but
financial and technical support from other countries will be essential. Support from countries
with technologies relevant to the surplus weapons plutonium disposition process will

confirm the viability and global veritication of nuclear disarmament. With the participation

of many countries, there will be a significant increase in transparency.

(1) Speech

The chairperson suggested that the nuclear regime and nuclear non-proliferation regime be
reviewed for the 20th century and their prospects in the 21st century and that they be
discussed from the viewpoint of military/diplomacy and technology. After the moderator of
the session proposed a topic whether an argument that Japan will go nuclear would be

realistic or not, there was a discussion on the topic.

(2) Summary of Discussion

The topics discussed included the refusal to ratify the CTBT by the US Congress, concerns
about nuclear fuel cycle, and the utilization of plutonium. Though utilization of plutonium
might be necessary, the technologies must be selected with the priority on countermeasures
against terrorism. Efforts must be continued for nuclear non-proliferation by accumulating
technologies even if they might be incomplete. Those efforts must be shown to the world.
Simulations will be necded regarding the military situation in East Asia and the American
nuclear umbrella. An opinion was presented from the floor that military utilization and
peaceful utilization of nuclear power must be discussed separately. Finally, the moderator
summarized that nuclear engineers must develop technologies with the awareness of nuclear

proliferation.



