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Program of the 38th JAIF Annual Conference

Main Theme: After Fifty Years of Nuclear Power, a New Stage for Safety and Trust

Kashiwazaki Session
(at the Main Hall, Civic Hall, Kashiwazaki City)

\ Monday, April 18 |

[Opening Session]  9:30 10:30
Chairperson: Tsunehisa Katsumata, President, The Tokyo Electric Power Co., Inc., Japan

Remarks:

O Jun-ichi Nishizawa, Chairman, Japan Atomic Industrial Forum, Inc. (JAIF), Japan

o Toshio Kojima, Senior Vice Minister for Education, Culture, Sports, Science and
Technology, Japan

0 Yasufumi Tanahashi, Minister of State for Science and Technology Policy, Japan
(requesting)
Sanzo Hosaka, Senior Vice Minister for Economy, Trade and Industry, Japan

O Hiroshi Aida, Mayor of Kashiwazaki City, Japan

[Special Presentation]  10:40 — 12:30
Chairperson: Tsutomu Kanai, Chairman, Hitachi Ltd.;

Vice Chairman, Japan Atomic Industrial Forum, Inc. (JAIF), Japan

Speakers:

o “Energy Policy and the Role of Nuclear Power Generation in France”
Alain Bugat, Chairman & Chief Executive Officer, Atomic Energy Commission
(CEA), France

o “U.S. Nuclear Energy Industry: A Solid Foundation, A Promising Future”
Michael Coyle, Vice President, Nuclear Energy Institute (NEI), U.S.

o “The Role of Nuclear Operators in Nuclear Power Development in Japan”
Yosaku Fuji, Chairman, Federation of Electric Power Companies, Japan

(Lunch Break 12:30 — 13:45)



[ Plenary Session]  13:45 — 17:45
“Message from Kashiwazaki-Kariwa: Community, Environment, Energy and Our

Lives”

Part 1: Presentation 13:45 - 15:30
Chairperson: Yo Kojima, President, Nagaoka University of Technology, Japan

Speakers:

o “Japan’s Nuclear Energy Policy”
Shunsuke Kondo, Chairman, Atomic Energy Commission of Japan

o “What is the SAFETY we are Looking for?”
Hiroo Shinada, Mayor of Kariwa Village, Japan

o “Journalism in Nuclear Siting Areas”
Takao Komachi, Editorial Writer, Niigata Daily, Japan

o “Cooperation between the Nuclear Power Plant and the Region/University
Surrounding the Plant”
Norio Tamura, Professor, Graduate School of Science and Technology, Niigata
University, Japan

Part 2: Panel Discussion 15:45 —17:45
“All the More Because We Together Live in a Town with a Nuclear Power Station”

Moderator: Etsuko Akiba, President, ASCA Energy Forum, Japan

Panelists:

0 Yoshiko Arano, Chairperson, Local Conference to Maintain Transparency of the
Kashiwazaki-Kariwa NPS, Japan

0 Minoru Fuse, Director, Division of Disaster Prevention and Nuclear Safety,
Kashiwazaki City, Japan

o Hiroshi Kawaguchi, Member of Committee for Nuclear Power, Kashiwazaki Chamber
of Commerce and Industry, Japan

o Seiichi Taneoka, Vice President, Tokyo Electric Power Workers Union, Japan

o Katsuko Utashiro, Representative, Hakuto’s Club — Citizens’ Circle Looking Closely
at Life, Japan

<> Summary of Kashiwazaki Session by Japan Atomic Industrial Forum (JAIF)

[Reception] 18:00 — 19:30 (at the Umi-no Hall, Civic Plaza)



Niigata Session
(at the Toki Messe Smow Hall, Niigata City)

1 Tuesday, April 19 ‘

[Opening Session]  9:30 — 10:00
Chairperson: Keiichi Makuta, President, Tohoku Electric Power Co., Inc., Japan

Remarks:
0 Hirohiko Izumida, Governor of Niigata Prefecture, Japan
O Akira Hasegawa, President, Niigata University, Japan

[ Special Presentation]  10:00 — 11:30
Chairperson: Yumi Akimoto, Chief Executive Emeritus, Mitsubishi Materials Corp., Japan

Speakers:

o “A New Era in Communications and Public Support For Nuclear Energy in the United
States”
Ann Bisconti, President, Bisconti Research, Inc., U.S.

0o “The Energy Issues and the Future Direction of the Nuclear Industry of the U.K.”
Michael Parker, Chief Executive, British Nuclear Fuels (BNFL), U.K.

o “Redefining Roles of Atomic Energy Research and Development”
Toshio Okazaki, President, Japan Atomic Energy Research Institute (JAERI), Japan

[Luncheon] 12:00 — 14:00 (at the Hisho Room, Hotel Niigata)

Chairperson: Jun-ichi Nishizawa, Chairman, Japan Atomic Industrial Forum, Inc. (JAIF),
Japan

(Special Cultural Presentation)
“Ryokan (1758-1831): His Life and Calligraphy
Kiichi Kato, Director, Ryokan Research Institute,
Professor Emeritus, Niigata University, Japan

(Lunch Break: 11:30 — 14:30)



[Session 1]  14:30-17:30
Requirements for Safety and Management: A ‘My Plant’ Attitude

Chairperson: Haruki Madarame, Professor, University of Tokyo, Japan

Keynote Speaker:

o “How Nuclear Power Plant Safety should be in Place and How its Operation should be
Managed”
Michio Ishikawa, Former Professor of Hokkaido University, Japan

Panelists:

o Tetsuo Hashimoto, Professor, Niigata University; Member, Niigata Prefectural Committee for
Monitoring and Evaluation of Environmental Radioactivity surrounding Nuclear Power Plants,
Japan
Hideaki Suzuki, Managing Director, Japan Atomic Power Co., Japan
Masamitsu Takashima, Officer, Social and Industrial Policy Dept., The Federation of
Electric Power Related Industry Worker’s Unions of Japan

o Ichiro Takekuro, Managing Director, Tokyo Electric Power Co., Inc., Japan

o Koji Yamashita, Deputy Director-General for Safety Examination, Nuclear and
Industrial Safety Agency, Ministry of Economy, Trade and Industry, Japan

5 Enrico Fermi Nuclear Power Plant, Detroit Edison Co., U.S.

I Wednesday, April 20 |

[Session 2] 9:30 — 12:30
“The Future of Asia in Rapid Economic Growth: Increasing Energy Demand and

Nuclear Power Generation”

Chairperson:
Keiji Kanda, Director, Japan Energy Policy Institute; Professor Emeritus, Kyoto University,
Japan

Keynote Speaker:
o “Outlook for Nuclear Power Development Among Japan’s Asian Neighbors™ (tentative) Keiji
Kanda, ditto

Panelists:
O Masaharu Fujitomi, President, Asia Pacific Energy Research Centre, The Institute of
Energy Economics of Japan



Takahiko Ito, Vice President, Chubu Electric Power Co., Inc., Japan

Suk-joo Jhun, General Manager of Project Department, Project Division, Korea Hydro-Nuclear
Power Co., Ltd., Korea

Sueo Machi, Commissioner, Atomic Energy Commission of Japan

Masao Niwano, Chairman, Nuclear Energy Steering Committee, Japan Electric
Manufacturers’ Association; Corporate Senior Vice President, Toshiba Corporation,
Japan

Tran Chi Thanh, Senior Researcher, Nuclear and Thermal Power Department, Institute of
Energy, EVN, Vietnam

Feng Xin, Department of Nuclear Power, China National Nuclear Corporation, China

Tadao Yanase, Director, Nuclear Energy Policy Planning Division, Agency for Natural
Resources and Energy, Ministry of Economy, Trade and Industry, Japan

(Lunch Break 12:30 — 13:30)

[ Session 3] 13:306 - 15:00

“Scenario for Realizing the Nuclear Fuel Cycle”

Chairperson: Hiroyuki Torii, Professor, Research Laboratory for Nuclear Reactors,

Tokyo Institute of Technology, Japan

Speakers:

O

“Bearing Fruit in the Nuclear Fuel Cycle Business” (tentative)

Yoshio Hirata, Vice President, Japan Nuclear Fuel Limited, Japan

“Prospects for FBR MONIJU and Advanced Fuel Recycle Development™

Yuichi Tonozuka, President, Japan Nuclear Cycle Development Institute (JNC), Japan

“The Current Situation and Perspectives in Russia of Research and Development of
Fuel Recycling Systems with the Utilization of Fast Breeder Reactors™ (tentative)
Alexander. V. Bychkov, Director of Chemical Technology Division, Research Institute
of Atomic Reactors(RIAR), Russia

[Questions and Answers from the Citizens] 15:20 - 17:00

By the time of this session, the 38th JAIF Annual Conference will have been

underway for most of three days, addressing major issues facing nuclear power and

society itself. Desiring not only to be “open to the public”, but to help the publici

understand various nuclear issues in a meaningful context, there has been a special focus



on the role of the Kashiwazaki-Kariwa area in nuclear development and use. In this
session, the people will be able to ask questions and speak out about the presentations and
discussions at the conference, which makes the session a meaningful opportunity in regard
to Japan’s nuclear development and use.

Moderator: Naoko Ando, Goodwill Ladies of Niigata City (Port Queen Niigata)
Coordinator: Yoshiko Tsuchiya, Freelance Newscaster, Japan

Commentators:

o Yuki Aomi, Advisory Specialist for Consumer Affairs, Japan
o Ann Bisconti, President, Bisconti Research, Inc., U.S.

<> Summary of the Conference.
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The 38™ JAIF Annual Conference:

“After fifty Years of Nuclear Power, a new Stage for Safety and trust”
“Energy Policy and the Role of Nuclear Power Generation in France”.

Special Presentations
Monday April 18th 2005

Alain Bugat, Chairman and Chief Executive Officer, Atomic Energy Commission (CEA),
France

18 April 2005, between 10.40 a.m. and 12.30 p.m.

Mr Chairman, Ladies and Gentlemen,

(Slide 1) It is a great pleasure and a privilege for me to participate in this 38" edition of the
JAIF, and | wish to thank the organisers of this Forum for the opportunity | am given to speak
on the subject of French energy policy and the future of nuclear energy in France.

In full consistency with the overall theme that has been chosen for this 38th edition of Jaif:
“After fifty Years of Nuclear Power, a new Stage for Safety and Trust”, | am convinced that
nuclear energy stands today at the dawn of a new phase of its development and, as leaders
in this sector, | believe it is our duty to raise some serious questions. After having
accumulated a vast amount of international experience, whether scientific, technological or
industrial, how can we still further reinforce the safety of our industry and the accompanying
trust of our fellow citizens who are increasingly involved as stakeholders in the national
debates that precede the major orientations of our energy policies?

Today nuclear energy represents around 7 percent of the global energy supply, 17 percent of
the global power supply and much more than that in the industrialised nations (20 percent in
the US, 35 percent in Japan, 33 percent in Europe as a whole and 75 percent in France).
The amount of experience accumulated worldwide represents thousands of reactor years.
This energy produces cheap electricity, and at stable prices, while the tensions on the fossil
energy markets are increasing. It is worth remembering too that the cost of nuclear fuel
represents only a small proportion of the total cost of the electricity produced by a nuclear
reactor. Thus even a significant increase in the price of uranium would have very limited
repercussion on the price of the electricity generated, when a doubling of the price of gas
would increase the price of the electricity produced by gas-fired power plants by 70%.
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(Slide 2) Last but not least of its advantages, nuclear energy does not produce green-house
gas emissions. Thus France’s nuclear fleet has enabled our couniry to reduce its green-
house gas emissions by 36 MT per year, and this is since 1990.

Despite these extremely positive figures, with 441 nuclear units connected to the grid in over
30 countries, i.e. a net power output of 367 GW, the resorting to nuclear energy still provokes
guestions and often passionate reactions from our fellow citizens, positions that are
sometimes based on incomplete information. Yes, it is true, nuclear energy is today indeed
facing a new stage. The new challenges are in part technical, in the quest to ever improve
the safety and the management of radioactive wastes and at the same time remain
competitive in the context of the liberalisation of the energy markets. But the new challenges
are also political, in an ever changing international context that places the access to energy

resources and the issues of non proliferation at the heart of international concerns.

(Slide 3) In this context, it is important to underline that the final statement of the International
Conference on “Nuclear Power for the 21st Century”, organized by the International Atomic
Energy Agency (IAEA) in cooperation with the OECDE and hosted by the French

Government in Paris on March 2005, reaffirmed that nuclear power could make a major

st
contribution to meeting energy needs and sustaining the world's development in the 21
century, for a large number of both developed and developing countries.

(Slide 4) Concerning hydrocarbure resources, the ever increasing demand for petroleum
products and the instability faced by some of the producer countries are generating more
than ever significant tensions on the price of oil. And it appears inevitable that the depletion
of easily exploitable oil resources will continue to durably put the pressure on prices. This is
why the questions relating to the supply and diversity of energy resources to meet the needs
of global economic growth and geostrategic and environmental constraints, but in
acceptable economic conditions, are becoming fundamental in preparing the energy policies
of the future.

In total, we can reckon that our planet still has between 40 and 80 years of oil reserves.
Some deposits, that are becoming economically viable because of the lasting rise in the price
of oil, will very probably benefit from twenty additional years of consumption. The situation on
the oil front also raises the issue of our dependence with regard to our suppliers. Europe’s
dependence will be increased by the depletion of the North Sea oil deposits. In 2030,
according to the International Energy Agency, Europe will be 94 percent dependent on

imported oil supplies.”

What is the position of French energy policy?
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This policy was initiated following the first oil crisis in 1973-1974. At the time, it consisted in
reinforcing the safety of France’s long-term energy supply. It has since been enriched by new
orientations. Today France’s energy policy is built around three main objectives:

- Guaranteeing the long-term safety and continuity of the supply of energy in all its
forms: liquid and solid fuels, electricity;

- An energy supply at very competitive prices. This constitutes a major challenge for
public and private energy companies whose ambition is to play a major role on the
international scene, but also for their client companies who must be able to control
their costs;

- The building up of a sustainable energy development, that is to say that respects both
the environment and future generations, in particular by successfully fighting against
the greenhouse gas effect and by developing solutions for the issue of nuclear waste
management.

(Slide 5) To answer the concerns expressed by the French people, who considered that
they were poorly informed about energy issues, the President of the French Republic during
his re-election campaign had committed himself to initiating a vast national debate on these
issues. Following this debate in 2003 — the largest ever organised in France, both at the
regional and the national levels — the government drew up a “White Paper” on energy,
which included a draft law proposal that was also submitted to the debate. The text of this
draft law was adopted on second reading by the National Assembly on the 29" of March
2005 and will be put to the Senate at the beginning of May 2005.

This project seeks both to define the objectives and major orientation of France’s energy
policy and to complete the existing legislation with measures covering the areas of energy
control, renewable energy sources and the quality of the national power transport and
distribution grid.

French energy policy faces two major challenges: the fight against greenhouse gas
emissions and the probable medium-term increase in the price of oil and gas, resulting on
the one hand from a gradual stagnation of production and, on the other hand, from the
continual growth in the demand coming in particular from developing countries. These same

challenges are also faced at the European level and by all our developed countries.
Faced with these challenges, France’s energy policy aims at four goals:

- guaranteeing France’s energy supply so as to avoid any shortage and reduce our

economy’s sensitivity to variations in the price of oil;
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- better preserving the environment and in particular fighting the greenhouse gas effect
by fixing the goal of dividing our greenhouse gas emissions by four by 2050;

- guaranteeing a competitive price of energy, both for private domestic users and for
high energy consuming industries that face international competition;

- guaranteeing access to energy for all French citizens.

To reach these goals, a four pronged reform programme has been proposed:

undertake determined action in the field of energy control, aiming for a reduction in

energy intensity (the ratio of energy consumption over GDP) by 2% by 2015;

- diversifying the “French energy basket” by ensuring the development of renewable
energies and preparing the future of the nuclear system by building a European
pressurised water reactor (EPR) (Slide 8);

- ensuring the development of an efficient transport network and sufficient storage

capacity to guarantee the safety of France’s energy supply;

- strongly develop research, particularly in the area of improving energy efficiency,
capturing and sequestering carbon gas, renewable energies, nuclear energy (fourth

generation reactors and radioactive waste management) and the use of hydrogen.

Of course, one can never take for granted the orientations proposed in a law that has not yet
been voted by parliament, but we may nevertheless already underline the will of the French
government in confirming the essential role played by nuclear energy in the French energy
mix and its determination in preparing the renewal of the existing fleet by authorising EDF to
build a first EPR-type reactor in France.

In his speech presenting the draft law to the Senate, Mr Sarkozy, the then Minister for
Economy, Finance and Industry, had this to say about nuclear energy: “The nuclear business
today represents a leading-edge sector of the French economy and is one of the pillars of
our energy policy... It is therefore our responsibility today to position our country — and this is
a heavy decision — so as to enable the launching of a new generation of power plants
between 2015 and 2020, capable of replacing the existing fleet of reactors. To not do this
would mean leading our successors into an impasse! ... Our choice is therefore simple: it is
that of the European Pressurised Reactor, the EPR, that is to say the choice of modernity

and safety. The EPR is indeed ten times safer than what we know today; the electricity it
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produces is 10 percent cheaper and the reactor produces between 15 and 30 percent less
wastes. The Government has therefore decided to authorise EDF to build an EPR in the near
future.” End of quote.

Nuclear energy therefore is and will remain the main venue for producing French electricity,
even if in the future we may expect a slight reduction in its relative share in order, inter alia,
to respect the European commitments in favour of developing the share of renewable

energies.

That being said, it is always worth remembering — at a time when climate changes and the
multiplication of extreme meteorological phenomena are becoming more and more the norm,
under the effect of increasing emissions of greenhouse gases and the increasingly obvious
warming of our planet — that nuclear energy provides an effective solution for limiting these
risks.

Thus in France nuclear energy contributes significantly to environmental protection: it is the
chief cause of reduction of polluting acid emissions (nitrogen sulphur oxides) by more than
- 60 percent over the last 20 years; it is also the cause of a 60 percent reduction in CO2
emissions (equivalent to 20 percent by volume over the same period), which allows France

to have one of the lowest rates of CO2 emissions among the all the OECD countries.

(Slide 7) With 59 reactors in operation, the French nuclear facilities, with an installed output
close to 58 GWe, cover nearly 75 percent of the nation’s electric energy needs in conditions
of safety and for a kwh price among the lowest in Europe.

But as we have already said, despite its economic, strategic and environmental benefits,
nuclear energy still raises many questions on the part of our fellow citizens, who are
increasingly sensitive to transparency in political choices involving scientific progress and the

impact on the environment and public health of any economic activity.

Communication and transparency are therefore essential elements of any thinking
around the development of the nuclear industry, in order to anticipate and answer the

questions raised by our fellow citizens.

The nuclear industry will be able to be a sustainable form of energy for the future, but only if

it meets two requirements:
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First requirement : International cooperation for the development of nuclear energy can only
be established if States comply strictly with their international commitments and obligations
regarding non-proliferation.

We must all be particularly careful that the most sensitive nuclear materials, equipment and
technologies — those that could be used in nuclear weapons — are not diverted from their

peaceful usage. This must remain a priority for the international community.

Second requirements : Setting up and deploying national provisions is an indispensable
condition for guaranteeing a high level of safety regarding nuclear materials and installations,
as well as for ensuring a safe and sustainable management of spent fuel and radioactive
wastes, in compliance with the principles of caution and sustainable development. With this
in mind, it is clearly essential that States should coordinate their efforts and share their

experiences.

Such solutions are already being deployed for wastes with short lived very low, low and
average activity. Solutions still need to be selected, based on the results of research being
undertaken in these areas, for long life medium activity wastes and high activity wastes,

which represent only 10% of the volume but 99% of the radioactivity!

These concerns are not new. Already in 1991, the French government had enacted a law
relative to research on radioactive wastes, known as the “Bataille law” and, in order to give
the scientific community the time for undertaking the necessary research, had fixed 2006 as
the date for drawing up an assessment of this work and allowing the government to

determine the orientations or take the necessary decisions.

The stakeholders of French research in this field (CEA, CNRS, ANDRA) had committed
themselves to providing the government, before 2005, with a detailed report of the scientific
results thus accumulated.

These reports will then be assessed on the one hand, and from the scientific point of view, by
the National Evaluation Commission (CNE) and on the other hand, from the point of view of
nuclear safety, by the Nuclear Safety Authority, and finally, from an international point of view,
by a peer review organised by the OECD at the request of the Ministers for Industry and
Research.

| have already presented to the members of the Parliamentary Office for Scientific and
Technological Choices, on the 3rd of February of this year, an appraisal and outlook report
on the research undertaken by the CEA in compliance with the 1991 law, and this same

parliamentary office published on the 16th of March its report on the management of
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radioactive wastes, a report for the French government, in order to enable it to prepare a

draft law on high activity radioactive wastes.

In its report, the Parliamentary Office concludes that the scientific results so far acquired
make it possible to affirm the validity and complementarity of the 3 directions for research as
defined by the “Bataille law”, that is to say:

(1) separation and transmutation,

(2) disposal in deep geological layers,
(3) long-term surface storage.

For its part, the CEA was more particularly in charge of the facilitating the research on focus
1 and 3 of the law. To respond to the strategic challenge raised by the search for safe and
acceptable solutions for managing radioactive wastes, the CEA has, in the last 15 years,

considerably reinforced its own research efforts in this field.

Research and development work on the management of long-life wastes existed even before
the law, but the law provided a powerful stimulus for accelerating such research, in particular
in the field of actinide chemistry. Important knowledge has also been acquired in the field of
the long-term behaviour of radioactive materials and their containment. Such knowledge will
be useful for both geological storage and surface storage. Lastly, the CEAs R&D, undertaken
jointly with the industry, has made it possible to reduce the volume of long-ife medium
activity wastes by a factor of 10.

(Slide 8) The research undertaken under focus 1 of the law concerns more particularly the
possibility of separating and transmuting long-life radioactive elements. These studies show
that:

° high-evel separation is feasible at the industrial level, after additional development

studies;

° the transmutation of all actinides is possible in fast neutron reactors, once these
become available, and this will lead to a drastic reduction in radiotoxicity over the long

term;

* light water reactors can recycle plutonium, even several times. On the other hand, the
multiple recycling of minor actinides in WPRs is hardly realistic. The use of WPR
reactors for recycling certain actinides can therefore only be seen as a transitory
stage, to limit the content of ultimate wastes or to take advantage of an energy
resource, while waiting for fast reactors to come on line and for which the majority of

actinides would be reserved;
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 finally, these studies show that the transmutation of long-life fission products is very
difficult to envisage, if not impossible. We should remember that these elements
contribute in a very limited way to the radiotoxic inventory of wastes beyond the first
centuries, but the interest of this possibility remains dependent on the full
demonstration of the safety of a storage system for all the radionuclides present in the
wastes.

For its part, the research undertaken under focus 3 of the law bears chiefly on the option of

long-term surface storage for spent fuels. The principal conclusions are the following:
e spent fuels may be stored under water for several decades,
° if the storage has to be longer, these fuels may be stored dry, in suitable containers,

» demonstration containers have been developed jointly by CEA, EDF and Andra.
Concepts have been developed for surface or subsurface storage installations using
these spent fuel containers, based on an approach that allows for later handling and
treatment (the principle of reversibility), or for geological storage, if the decision was
to be made not to treat these fuels at the end of their storage period.

What is the outlook based on the results of this research?

Today, the fifteen years of research we have built up open the way to several solutions that
are complementary with one another and can be deployed over time. These solutions that
have been developed and evaluated by experts are now being made available to the wider
community, its representatives and its industries, who will be able to make a decision as to
the most appropriate management approaches, based on multiple criteria that refer to
choices that are not only technical but also political and economic. Some solutions could be
implemented using current technologies and processes: this is the case for geological
storage and for long-term surface storage; others such as the transmutation of actinides call
for technological advances in the production systems (so-called “fourth generation”
reactor/cycle systems) or for dedicated ADS systems whose technical demonstration has yet
to be established.

To summarise, we can say that the work to be undertaken after 2006 is the following:

Concerning the separation of minor actinides:
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-completing the research on the process of grouped actinide separation;
-move on to the industrial pilot stage for sizing and optimising the processes.
In the field of transmutation:

- pursuing the studies already under way on the RNR, following the shutdown of Phénix in
France, in partnership with those countries that have such RNR installations and who are
willing to open them up to international cooperation (Japan, Russia). Analyse the results

and prepare the demonstration of integral actinide recycling;

- for the ADS, show experimentally the possibility of controlling the static and dynamic
behaviour of a power ADS with the associated control of reactivity and measurement
techniques, and prove the technical feasibility of the various ADS components
(EUROTRANS Project).

Finally, there is a need to make progress on new processes for treating and conditioning
wastes and on the long-term behaviour of the packages in order o reduce the margins of
uncertainty.

The Parliamentary Office’s report of 16 March 2005 specifies that separation and
transmutation remain the ultimate objective of waste management. The industrial
implementation of high-evel separation will however require waiting for the renewal in 2040
of the Cogema plant in La Hague. The transmutation of minor actinides requiring the
development of fast reactors can also not be envisaged on an industrial scale before 2040.
The report also specifies the need to implement reversible storage in deep-ayer geological
formations around 2020/2025 for the managing of existing high activity, long life radioactive
wastes as well as planning for future ultimate wastes. The report also recommends the
implementation of long-term storage by 2015, so as to complement existing industrial storage

provisions.

In 2006, the French authorities will therefore dispose of “robust” scientific results for drawing
up a process for the long-term management of long-life wastes, based on the constraints and
objectives assigned by the national energy policy. Other criteria, economic and societal in
nature, will necessarily need to be considered when making these choices. It will be up to

Parliament to decide.

At the same time, | feel that it is essential — if we want to continue with this process of
continuous progress triggered by the 1991 law — that we pursue the research programmes in
the most promising fields, in particular the R&D on nuclear production systems that are

economical with natural resources and tend to reduce the volume and toxicity of ultimate
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wastes. This is particularly the goal of the Generation 1V International Forum, which presently
brings together ten countries and the European Commission. (Slide 9) It is my pleasure to
recall here that Japan and France, together with the United States, the United Kingdom and
Canada, have signed the International Framework Agreement on Generation [V on February
28™ which allows us to enter into more detailed preparation of the collaboration between the
six technical concepts that have been retained.

In conclusion, | would like to underline the great importance | attach to the quality and the
evaluation of the research undertaken by the CEA in order to enable Parliament and the
French Government to define the legislative framework required in the future to control the
management of radioactive wastes. All surveys and opinion polls show that our fellow
citizens are particularly sensitive to the choices that will be made in this field; the credibility of
nuclear energy for the future hangs on this fact. Considering that each French man and
woman has the right to be informed and to express his and her concerns on such an
important issue for the protection of health and the environment, the French Government
decided to prepare a White Paper on this subject and that it would be proposed for a national
public consultation. In order to organise this debate, they will in the very next few days be
calling on the National Commission for Public Debate (CNDP), an independent administrative
authority, created by~ the law of February 2nd, 1995, relative to the protection of the
environment. This consultation will bear on the general options relating to the management
of high activity wastes and long life medium activity wastes. The consultation will take place
in the autumn of 2005, in a spirit of full transparency and dialogue. This approach is in
accordance with France’s determination to associate all those of its citizens who so wish in a
democratic reflection on the scientific and technological choices that concern them. | am
convinced that this method, which provides for informing and associating our fellow citizens
in the choices we make — a method that | will happily describe as one of “reasoned
governance” — does indeed meet a very real need, a need that is shared at the international
level, to allow a new phase of development for nuclear energy that will build on an ever

increasing level of safety and the ensuing trust granted by our fellow citizens

Thank you for your attention.

Alain Bugat.
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The 38th JAIF Annual Conference: A
“After fifty Years of Nuclear Power, a new Stage for Safety
and trust”

“Energy Policy and the Role of Nuclear Power
Generation in France”.

by Alain Bugat,

Chairman and Chief Executive Officer, Atomic Energy Commission
(CEA), France
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International Ministerial Conference« Nuclear power for the 21st century »

Paris, 21-22 March 2005

The International Conference on Nuclear Power for the 21st Century was
hosted by the French Government and attended by Ministers, hightanking
officials and experts from 74 States and 10 international organizations.

This Conference was organized by :
-the International Atomic Energy Agency (IAEA)

-in cooperation with the Organization for Economic Cooperation and
Development (OECD) and the Nuclear Energy Agency (NEA) of the
OECD.

Its aim was to discuss future policies with respect to nuclear power and, in
particular, to examine and analyse the potential contribution of this energy
source to meeting energy needs of the century while respecting social
concerns and expectations.
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World Energy-Related CO2 Emissions
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The Increase of the World Primary Energy Demand
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e=9 v 2003 : « National Debate on Energies », launched by the Ministry of

industry

v’ 2004 : First draft of Energies Orientation Bill policy, adopted by the
Council of Ministers on May 2004 and was adopted on second
reading by the National Assembly on the 29th of March 2005 and
will be put to the Senate at the beginning of May 2005

v Assigns 4 objectives to the French energy policy :

= Contribute to security of supply and energetical independance,

. Pfrfeserve the environment and reinforce the prevention of greenhouse
effect,

= Guarantee a competitive price of energy
+ Guarantee a equal access to energy for all the citizens

< Reaffirms the necessity of nuclear power, authorizes the
building of a first EPR and encourages R&D for the future
nuclear systems.

French Atomic Energy Commission (CEA) : from Research to Industry. JAIF 2005 April 18, 2005. 5

Gen il /| EPR : significant improvements in safety,

" .. but alse in economics, waste reduction and U preservation
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Nuclear Sites in France : 58 Nuclear Power Reactors
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eSS

CEA : ATALANTE facility in Marcoule

» R&D topics:
Reprocessing of spent nuclear fuel
Partitioning and transmutation of LLRNs
Immobilization of radionuclides
Long-term behaviour of waste packages
Future nuclear fuel cycles
» From basic research to demonstration experiments
— Separation science
— Actinide chemistry
— Containment material science
* Major equipments
~ 7 shielded cell lines ( 60 workstations)
— 17 laboratories with radiochemistry equip

I

I

French Atomic Energy Commission (CEA) : from Research to Industry. JAIF 2005 April 18, 2005. 8
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Signature de I’Accord cadre Génération IV

le 28 Février 2005 a Washington D C

M. Jean-David Levitte - Ambassadeur francais & Washington, M. Bodman - Secrétaire 4 'Energie USA,

M. Manning - Ambassadeur UK, Mr. Yamamoto - Chargé d'affaires Japonais, M. Claude Carriere - Ministre Canadien

French Atomic Energy Commission (CEA) : from Research to Industry. JAIF 2005 April 18, 2005.
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U.S. Nuclear Energy Industry:
A Solid Foundation,
A Promising Future

Mike Coyle
Vice President, Nuclear Operations
Nuclear Energy Institute

The 38th JAIF Annual Conference
April 18, 2005

(SLIDE 1)
Good morning!

I am very happy to be here with you this morning representing the Nuclear Energy
Institute and to present a positive report on the development of nuclear energy in
the United States.

(SLIDE 2)

Nuclear energy plays a critical role in supplying energy to the United States.
America’s 103 nuclear power plants produce electricity for one in five U.S. homes
and businesses. And they do so reliably, efficiently and without producing
greenhouse gas emissions or air pollutants such as sulfur dioxide.

The world-class performance of our existing reactors has set the stage for a new era
of nuclear power plants in the United States. Today nuclear energy is enjoying
record levels of policymaker and public support. And the momentum pushing for
the expansion of nuclear energy is growing.

(SLIDE 3)

President Bush said recently that nuclear power answers a lot of our issues—such
as ensuring a reliable, affordable energy supply and protecting our environment. In
addition to the president, nuclear energy has strong support in Congress... and also
increasingly among the general public.

Leading environmentalists have also spoken out in favor of nuclear energy;

including Greenpeace co-founder Patrick Moore, noted scientist James Lovelock, the
father of global warming theories, and others.
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As we all know ... energy demand will continue to grow in the United States and in
every country around the world. Nuclear energy produces clean, reliable electricity
that can help us meet our energy needs while protecting our environment.

We have built a solid foundation on operational excellence: that is, safe, reliable,
cost-effective performance. As a result of our improvement, and the increasing need
for clean, reliable electricity, the future for nuclear energy is more promising than
ever.

(SLIDE 4)

For these reasons we’ve seen steady growth in public support for nuclear energy.
We've monitored public opinion closely since the early 1980s, and two key trends
are clear: First, public favorability to nuclear energy has never been higher; and
second, the spread between those who support the use of nuclear energy and those .
opposed is steadily widening.

(SLIDE 5)

In addition to providing 20 percent of America’s electricity, U.S. nuclear power
plants also produce nearly three-fourths of the nation’s clean air electricity.

The U.S. nuclear energy industry has made enormous progress toward improving
the production and efficiency of its plants. At the same time, we are operating our
plants more safely and more securely.

It is on this foundation that we are building for the future.
(SLIDE 6)

The U.S. nuclear power sector is the largest in the world, producing about 30
percent of the electricity generated by the world’s nuclear plants. As mentioned,
twenty percent of the America’s electricity comes from nuclear energy. However,
other nations even produce a larger percentage of their country’s electricity from
nuclear power, such as Japan, with 25 percent and France, with 78 percent.

(SLIDE 7)

One statistic hasn’t changed in the last 10 years: Nuclear power represented about
20 percent of U.S. electricity supply in the early 1990s, and it remains 20 percent
today, despite the fact that U.S. electric demand has increased by 25 percent during
the same time frame.
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Nuclear energy also contributes to clean air initiatives. The increased production of
America’s nuclear power plants has helped lower emissions of air pollutants, such
as sulfur dioxide, controlled under the Clean Air Act. The output from nuclear
plants also helps lower greenhouse gas emissions, measured under the Bush
administration’s Climate Vision program.

(SLIDE 8)

The increase in output from our nuclear power plants over the last 10 years is
impressive — the equivalent of 19 new 1,000-megawatt power plants.

(SLIDE 9)

The major driver in this growth is increased capacity factor. We estimate the
average capacity factor in 2004 for all U.S. nuclear plants was over 90 percent. The
capacity factor measures the percentage of a plant’s generating capacity used
during one year. Last year’s results continue a steady upward trend over the past
two decades.

(SLIDE 10)

There 1s also cost. Now, nuclear energy’s production costs, operation and
maintenance (O&M) plus fuel, are at about 1.7 cents per kilowatt-hour. It is less
expensive than coal, and much less than natural gas or oil.

(SLIDE 11)

Given the improving cost performance of our existing reactors, it should come as no
surprise that companies are renewing their reactors’ operating licenses . . . this
allows them to extend their operating lives from 40 years to 60 years. The U.S.
Nuclear Regulatory Commission has renewed 30 licenses to date. We expect nearly
all 103 of our reactors to ultimately renew their licenses.

(SLIDE 12)

Most importantly, the industry has improved its operating performance while
continuing to sharpen its focus on safety. Through 2003, the latest year for which
figures are available, the industry has steadily decreased the number of “significant
events” reported to the NRC. A significant event is one that could damage a reactor
core and result in a radioactive release.

The number of “unusual events”—the lowest level of occurrence that is reported to
the NRC—has also declined steadily over the past 15 years. The number of unusual
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events, which includes equipment failures and minor accidents—declined from
nearly 200 in 1989 to 33 in 2003.

(SLIDE 13)

As you can see, safety is central to everything we do. The companies that operate
nuclear plants are committed to creating a working environment that is focused on
safety. Their aim is to integrate this safety focus into the workplace culture.

And this strategy is working. In terms of worker accidents, nuclear power plants
are much safer places to work than other types of electric utilities and the general
manufacturing sector.

(SLIDE 14)

Focus on safety is an integral part of ensuring reliable and cost-effective plant
operation. Achieving operational excellence requires a sustained focus on ensuring
reliability, efficiency and most of all safety. In practical terms, we are building a
“safety culture.”

Safety culture is defined as! “An organization’s values and behaviors — modeled by
its leaders and internalized by its members — that serve to make nuclear safety the
overriding priority.” And we, as an industry, are committed to doing just that.

(SLIDE 15)

The industry, in partnership with the Institute of Nuclear Power Operations (INPO),
has established eight main principles for creating a strong safety culture. These are:
Everyone is personally responsible for nuclear safety.

Leaders demonstrate commitment to safety.

Trust permeates the organization.

Decision-making reflects safety first.

Nuclear technology is recognized as special and unique.

A questioning attitude is cultivated.

Organizational learning is embraced.

Nuclear safety undergoes constant examination

P No O W

These principles provide good tools for developing and sustaining a strong safety
culture, but ultimately safety culture is more a journey than a destination. Even
when a strong safety culture is established, it still requires constant focus and
attention to maintain it.

(SLIDE 16)

a{p - 4



Now let me turn to the next steps in retaining the value of today’s plants and laying
the groundwork for new plants.

As noted earlier there is significant and growing support within the government,
the general public and the environmental community. Recognition of nuclear
power’s ability to produce reliable, affordable electricity without greenhouse gas
emissions has earned it many supporters.

There are signs that a new nuclear plant could soon be built in the United States.

While the development of Yucca Mountain is not a requirement for building a new
U.S. reactor, progress on this important project could well encourage more
companies to pursue construction of new plants.

(SLIDE 17)

We are continuing to see progress toward securing a permanent repository for our
used nuclear fuel. As many of you know, in 2002 the United States Congress
approved a site at Yucca Mountain, Nevada—a remote, desert location.

Although we are working to resolve a number of issues, such as the radiation
protection standard, we are anticipating that the Department of Energy will file a
license application with the Nuclear Regulatory Commission to begin repository
construction later this year.

(SLIDE 18)

As I stated earlier, nuclear power remains the United States’ largest source of clean
air energy, providing 72 percent of the country’s non-air pollutant power. I might
add that the United States has a program to reduce carbon intensity, and the
nuclear energy industry is the largest contributor to that program.

Whether a nation’s carbon intensity reduction efforts are voluntary or not, nuclear
energy is still the largest clean air energy source in the United States, as it is in
Finland, France or Japan. Policymakers in all of these countries recognize that
nuclear energy plays a critical role in providing clean energy and are taking
advantage of it to meet their air quality goals.

International policymakers from 74 countries at an Organization for Kconomic
Cooperation and Development (OECD) meeting in Paris last month agreed that

nuclear energy must play a greater role in meeting the world’s future energy needs.

The fact that nuclear energy is environmentally clean is certain to become
increasingly important in the years ahead.
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This fact is also contributing to the rising interest in building new nuclear plants in
the United States.

(SLIDE 19)

The industry has worked to achieve a fair and predictable regulatory process for
new plants. The process is dramatically different from the old way of licensing
plants. It allows for early input on key licensing processes to eliminate surprises
later. It also allows a company to make a prudent decision to invest in a new plant.

As part of this new process, a number of companies have applied for early site
permits, which would enable them to set aside a location to build a new plant at a
later date. In addition they have announced that they will pursue a combined
construction and operating license for a new reactor, a significant advancement in
the new plant licensing process.

The industry is also sharing first-of-a-kind costs to test these processes with the
United States government.

To this end we have the full support of the President and his administration.

And our Congress is once again working on a comprehensive energy bill this year.
We expect it to support investments in new nuclear plants.

(SLIDE 20)

The growing awareness that nuclear energy can play a greater role in the future is
not just taking place in the United States. Policymakers in many nations, including
Finland, France, and here in Japan, are recognizing in new ways the importance of
nuclear power in their respective energy policies. Today some 30 plants are under
construction around the world.

They believe, as you do, that nuclear energy can help meet the growing demand for
energy while protecting the environment. As a result, nuclear energy is poised for
expansion in the United States and elsewhere. But, nuclear energy’s promising
future can only be built upon a solid foundation of operational excellence; safe,
reliable, cost-effective performance.

As long we remain committed to these principles, nuclear energy’s future will
indeed be promising.

Thank you.
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U.S. Nuclear Energy Sector:

Where is it now? Where is it going?
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Support for Nuclear Energy

“It [nuclear power] certainly answers a lot of
our issues. It certainly answers the
environmental issue.”

—President George W. Bush

The Wall Street Journal
January 12, 2005

Broad U.S. Support for
Nuclear Energy

Percent Who Favor Nuclear Energy

67%

26%

Source: Bisconti Research Inc./NOP World, October 2004, 1,000 national adults %@E: i
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A Solid Foundation

+ Reliable, low-cost electricity

» 20% of U.S. electricity supply

» Improving plant performance

« Commitment to safety and security

Putting U.S. Nuclear
Energy In Perspective

D U.S. BFrance B Japan O Germany O Russia O Rest of World]

Source: IAEA
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Nuclear Energy’s Contribution

» Even with no new plants, U.S. nuclear
reactors have increased output to keep pace
with increased electricity demand.

» Nuclear energy provides clean air benefits

— Helps meet U.S. Clean Air Act Standards

— Contributes to greenhouse gas reductions
(through Climate Vision program)

Nuclear Plant Output:
Growth During the Last Decade

Equivalent to 19 new 1,000-megawatt power plants —

700 -

600 -

Billion kWh

500 -

Source: EIA

Year
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Excellent Level of
Industry Performance

~ 89.6win2000
~ 90.7% in 2001

Capacity Factor
(%)

U.S. Electricity Production Costs

(in constant 2003 cents/kWh)
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Source: Federal Energy Regulatory Commission/EUCG 99
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Continued Progress With
License Renewal

16 Undef \NRC Review
(11 Filed in 2004) ' .
22 Intend to Renew

30 Granted (7 in 2004)

Source: U.S. Nuclear Regulatory Commission

Significant Events:
Annual Industry Average

0.9

0.8 -

0.6

0.4 -

oz | 0.17

0.04 0,03 g2 005 0.04 ;o
88 89 20 91 92 a3 94 a5 96 97 98 99 2000 2001 2002 2003

Source: NRC Information Digest Fiscal Year
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Nuclear Energy’s Superior
industrial Safety Record

(2003)

. 7 -
.
is)
8
< 4 -
&
B3
T 21
% 1 0.22

4]

Nuclear Electric Utilities Manufacturing

"Number of accidents resulting in lost work, restricted work, or fatalities
per 200,000 worker hours
Sources: WANO and BLS

Achieving Excellence
Requires a Balance

-

Safety Reliability
% Cost @
Effectiveness
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Eight Principles of a
Strong Safety Culture

Next Steps for U.S. Industry

o Leveraging nuclear energy’s
clean air benefits

« New U.S. nuclear plants

» Continued progress at Yucca Mountain
repository
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Steady Progress ¢
at Yucca Mountain |

+ President Bush, Congress approved site
in 2002

» Resolution of radiation protection
standard pending

» License application to NRC expected this
year

Largest Source of U.S.
Air Pollution Free Electricity

30%

20% -

10%

-y
Nuclear
72.4% 25.3% 1.2% 1% 0.1%

Source: Energy Information Administration
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Progress Toward New
U.S. Nuclear Plants

Building regulatory stability

— Early site permits

— Combined construction and operating licenses
— Design certification

Government / industry partnerships

Favorable energy legislation

Investment community support

e T T \«\
P

“uU.s. Nucleﬁnergy mdustry

A Solid Foundation,
A Promising Future
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Cooperation betweén the Nuclear
Power Plant, the Region Surrounding
the Plant and a University

The case of Niigata University at Kashiwazaki
' Kariwa Area

: TAMURA, Norio
Niigata University,
Graduate School of Science and Technology

Direct Cooperation
between Nuclear Power Plant & University
and Indirect Cooperation via Regional Government

Sound Observer as Scientist

Course for Study of Earth Heating
donated by TEPCO

- =4
g Study of Neutrino Science _g 4 _% 3
Cooperation using Reactor Neutrinos © - 8
: p i r @ o 8 L3
S a c =&
S g s G @
o 3
Qoo iGgw
& c 8=
©§ 0.2 &
5§33 <3
Cooperation in Agriculture Bio—technique BE Z’ s 2
R/D of High—functional Products £ 5 g (3 %
- Frontier Medical Care and Fundamental ‘B 28 73
Sciences using Particle Accelerator 5 o %
25 ©
g¢ 5
O o

B -9




Center of regional Cooperation on Frontier
Medicine and Fundamental Science

® Background

~ Kashiwazaki, Kariwa Area
- Powerful Nuclear Power Plant is in Operation

- Strong Interest/Concern on New Science, Technology and
Environment Problems

- Good Environment for Variety of New Activities and
Potentialities

— Plan for Cancer Therapy using Particle Accelerator
- Niigata University

- University with Many Educational and Study Fields, including

Graduate School of Science and Technology; Science,
Engineering, Agriculture

Graduate School of Medical and Dental Sciences;

- Studies on Frontier Science & Medicine, Medical Treatment
and Public Education

Study and Education Programs of the Center

Establishment of Center for Frontier Medical Treatment, Study of
Fundamential Sciences

— By Cooperating with TEPCO/PowerStation and Surrounding Regions,
Kashiwazaki-City and Kariwa-Village,

@ Establishment of Study Center on Agriculture by BIO-Dome

Facility for Artificial Weather Environment using Wasted Warm Water
from Power Plant

New Agriculiure Product; KoshiHikara Rice which is Sirong against High
Temperature, for example

e Frontier Neutrino Science

Experimental Siudy on Hotiest Topics of Current Neutrino Science
using Highest Neutrino Flux from TEPCO/PowerStation Reactor

e Regional Information Base for Advanced Medicine/Medical Treatment
and Science to People in the Area
- 2nD Satellite Campus of the university

Exhibition/Display, Open Lectures etc. on New Scientific Information
to Residents

EF - 10




Study and Education Programs of the Center 2

e Study of Advanced Medicine and Fundamental Science
using Particle Beam from Accelerator

— Cooperation in Advanced Medical Treatment
« Cancer Therapy with Particle Accelerator
+ Study of Fundamental Radiation Medicine
— . Study on Biological Radiation Effects
— Study-on fundamental Science, Engineering and Agriculture
« Application of Radiation to Agriculture
— Research/Development of Agriculture, the Most important Industry
of the Region, by using Particle Beam and Short-Life Radio-Active
Isotopes
» Study on Radiation Effects on Materials
— Development of Medical Engineering Materials
— Development of New Functional Materials
+  Study on Fundamental Sciencefl FE — LTk 3BT
— Study of unstable Nuclear Physics

Concept of Kariwa BIOTRON Facility

i

Biotron Ficity
Operated by Kariwa Village, Niigata Univ., and |
Public/Industrial Institutes i

Experimental Facility
Genic and Chemical Analysis

Evaluation of Function and
Selection of New Excellent Products

BEF - 11




Conceptual Design of BIOTRON Temperature Range:15-45°C in summer, 5-35°C in winter

Artificial Daylight Greenhouse (Natural Light + Artificial Light)
¥ Controlled Bloom: Hybridization is Possible at Anytime in a Year
Y Acceleration of Generation
% Experiment on Sunshine and Growth
B5m
Sm
ADG1 ADG2 ADG3 NLGS
12m {2m K K %\ \\l! Entrance
Sm  NLG1 NLG2 NLG3 NLDG4 NLGS
Sm
25m

Natural Light Greenhouse
e Selection and Growth of Mutation (Rice, Wheat, Soy bean, Flower )

by Ion Beam

Y Solution for High Temperature Problems of Rice

Y Selection and Growth of Species for Tree-Planting on Sea Shore

YcSolution of Interaction between Plant, Microbe etc. and Temperature

12m

Exhibition and Administration Building

2.5m 4.5m 3m
Seminar Room we
2 15m
Exhibition/ 22.5m
Conference Hall
96m
Reception/
Office
Lounge
12.5 25m
m
8m ﬁ 5m
2.5m
Entrance

5m

2m

5m
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; Kasika
KAShiswazakiKAriwa v BN

Neutrino Oscillation Experiment g T

e Accurate Measurement of the Last Neutrino
Oscillation, the Hottest Topic, by using the World V)
Highest Neutrino Flux from TEPCO/KKNPS H

= Wide Step toward Full Understanding of Neutrino
Physics

= Understanding of Particle/Anti-particle Asymmetry of
Universe

— Cooperation by Power
Station and Regional
Government

— Niigata University as
Host Institute

-> Budget Request
Collaboration with

Tohoku-U, TMU, TIT,
Kobe-U, Okayama-U,

J | Dip by O,

i

Neutrino
Oscillation |

| KASKA Detector

04 T ATRm KEK and others
. Ami=5x10° ; sin¥(26,) = 0.8 : ‘— Total Cost ~30M$
L ami=2x107sinige0a Y _ — Expected to Start in '08 !

| Flight Length of Neutrino
Al o 7 A PO yvp vt e 8 7 W

KASKA EXxp.

.. B Detector

" Detoct
A Botector -
- H : Electrronics Hut

Layout of Detectors

HA ~ 13




Neutrino Oscillation Experiment at
Kashiwazaki-Kariwa

Solution of Particle-Anti Particls Asvmmelry in Universe
Hnifiad Theory of Particie Physics

Study of Buclear . Developmn of High

Besction in R B - LowbLevel
Contribution to ... = ‘Radiation Detector and Low Energy ©
Reactor Technique %8 : Newtron Detector
gy
. e s e . 28 Devel
; v . LE 8 opment .of
POW Reactor Neutring Source “g 5 2 High Sensitivity and Stable Liauid Scintiflator
{TEPGO/KKNPS) 252 Low Noise Photomultiplier Tube
g - 2 High Specd and Deadtimeless Electronic:
=, o2

High Intensity Hautrino

KASKA Exp.
>

SuperKamiockande
/Atmospheric Neutrino
K2K Exp.

- 2,
i 270~

Kaml.AND Exp,
SuperKamickande

/Setar Neutrino
BNO Exp.

sin‘2 e 1

Study of Frontier Medicine and Science
using Particle Accelerator

e Cancer Therapy with Particle Accelerator by
Regional Government

e Study of Fundamental Medicine and Science using Particle
Accelerator and PET
— Fundamental Science

+ Efficient Use of Accelerator and PET

- Cooperation between Exgerienced Researcher from Niigata
Univ. and Local Medical Doctors

 Studies with Accelerator in Niigata =>Good Effects not only in
Research but also in Education

— Medical Treatment with Radiation
< Cooperation between Local Medical Doctors and Researchers
in Radiation Medicine => Essential for Safety and Progress of
the Techniques in Medical Treatment.
* Flow of Patients: Cancer Therapy < Niigata Univ. Hospital
- Secure Reception of Patients
~ Care after the Beam Irradiation at Univ. Hospital

B+ - 14




Study of Frontier Medicine and Science
using Particle Accelerator 2

Conceptual Image of Cancer Therapy

| Area for Fundamental Research

Summary

e There exist a variety of cooperation between
Nuclear Power Plant, Region surrounding it
and University

— not only directly
— but also indirectly.

o Niigata Univ. has established “Center of
regional Cooperation on Frontier Medicine and
Fundamental Science” to promote the
cooperation between
— TEPCO/Kashiwazaki-Kariwa Nuclear Power Station
— Kashiwazaki City
— Kariwa Village and
— Niigata University.
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Energy Issues and the Future of the Nuclear Industry in the UK
. by Michael Parker
BNFL Group Chief Executive)

Introduction

The UK Nuclear Industry started in 1946/7 and during the last 60 years a number of plants
have been built, particularly at Sellafield to address the needs of a developing industry.

[A short video will be shown summarising the history of the UK Nuclear Industry.]
This presentation will now focus on the industry in the UK specifically

- The Nuclear Decommissioning Authority (NDA)

- BNFL

- Climate change. A role for nuclear energy?

- BNFL’s view of the future of the nuclear industry in the UK.
[Slide 2 - content of presentation]

The NDA

In Japan the Nuclear Energy Policy is set and reviewed every 5 years and the industry has
been successfully developed by following such a policy.

In the UK the situation has been different because as pioneers of the industry, policy and
strategy were perhaps not so well thought through. At the time the attention was more on
innovation and the development of nuclear technology.

The nuclear legacy in the UK amounts to around £48Bn (un-discounted). The UK
Government and BNFL have both agreed that this legacy needs to be addressed in a
focussed and efficient way. Like any other industry, the nuclear industry must clean up
after itself. [Slide 3 -legacy and split between BNFL and UKAEA]

In 2001/2 the UK Government published a white paper explaining how it intended to
address this nuclear legacy issue and in July 2004 the law was changed in the UK to set up
the NDA effective from 1% April 2005.

The NDA is now working under interim arrangements, pending the completion of a state
aid investigation by the European Commission. BNFL is working closely with the UK

Government to assist it in its efforts to obtain state aid approval from the commission.

The principles of the NDA today will be summarised. [Slide 4 - principles of the NDA]

BNFL

=]

The UK government announced in July 2003 that the flotation of BNFL was not a
consideration and initiated a joint strategic review between the Government and BNFL.
The review was completed in December 2003 and during the past 15 months the company
structure has been further developed in line with business requirements.

N=f— -1 Energy Issues and the Future of the
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The structure of the BNFL group and the role of the businesses will be explained.
[Slide 5 - BNFL group structure]

A key aspect is that in the past BNFL has been an owner and operator of plants. As of 1%
April the NDA has taken ownership of the BNFL assets in the UK and it will become a
management and operations contractor of plants. '

With the priority on becoming a clean-up company of the UK Nuclear Industry, the BNFL
group also supports the development of nuclear power through its Westinghouse, Nexia
Solutions and recycling business based at Sellafield/Risley.

It should be noted that BNFL is continuing to operate its Thorp plant very successfully.
Waste vitrification plants have achieved their best ever year of operations. Magnox
reprocessing is continuing on schedule. The MOX fuel Plant for customers such as the
Japanese utilities has been in commissioning now for some time and I am very pleased to
say that we have made a lot of progress on this facility in the last nine months. The people
involved in these areas are determined to provide a reliable service to external customers
and provide top quality products.

BNFL has recently completed the reprocessing of base load spent fuel through Thorp for
the Japanese utilities and although business is in place to allow the plant to operate to
2010/11 its future beyond this point is not yet decided.

Climate Change. A role for nuclear energy?

During the next 50 years the global population is expected to increase from around 6.5 to 9
billion. Also electricity demand is predicted to increase 2 to 3 times.

At the same time natural resources (oil, gas and coal) are being used up, greenhouse gas
emissions are rising at a rate faster than predicted and economies are becoming more
dependent on reliable energy. [Slide 6 -increase in CO, Emissions]

The recent implementation of the Kyoto Protocol was an important step forward. However
countries must be prepared to change their energy policies to target reduced emissions.

The UK has a target for 2010 to reduce CO, emissions by 20% from their 1990 levels. To
do this and comply with EU directives on emissions trading, the UK has set emissions
targets for all sectors of industry for the period 2005-2007.

The UK government is also reviewing its climate change programme and the UK Nuclear
Industry has been joined by industry bodies, institutions such as CBI (Confederation of
British Industry) and other key stakeholders in calling for a review of Energy Policy and
more recognition for the long term contribution of nuclear power.

BNFL’s view on the future of Nuclear Power in the UK

e

Today the nuclear industry produces around 22% of UK electricity but over the next few
years unless new stations are built, this level will reduce to 8% by 2014 when all the
Magnox Reactors and most of the AGRs have closed; to 3% by 2023 when all the AGRs
have closed and only the Sizewell B PWR remains operational.

N=p= -2
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As the nuclear plants close, new capacity is needed to replace them. If they are replaced
mainly by fossil-fuelled plants, we will go even further off track in terms of our CO2
reduction targets. Yet if we put too much emphasis on renewables we risk both interruptions
to our power supplies and electricity price increases, as the costs of renewable generation
are currently much higher than alternatives. The best option for the future is to have a
balanced energy policy.

In the UK we are becoming increasingly dependent on gas-fired generation. By 2020
around 65% of our electricity will come from gas-fired stations. Yet our North Sea reserves
are running out. We have just become a net importer of gas, and by 2020 we will need to
import up to 80% of our gas — from places such as the Middle East, Africa and Northern
Russia.

As well as potentially placing power supplies at risk, if there is any interruption to the
supply of gas from overseas, this puts the price of UK electricity at the mercy of global gas
prices. These have been seen to be volatile, and could well remain that way into the future.

Like Japan, the UK is essentially an island economy, and so we have more reason than most
to seek a high level of security in our electricity supplies. Like Japan, but unlike our
European neighbours, we cannot simply rely on networks of road, rail and power lines to
import fuel or electricity in the event of an unexpected problem. We have to get it right
ourselves.

The economics of nuclear have recently been shown in a number of studies around the
world to be comparable with gas and better than other alternatives. One reason for this is
that modern reactor designs, such as the Westinghouse AP1000 reactor, have been
designed to be simpler, quicker and cheaper to build than previous designs. [Slide 7 -
AP1000 and how costs are reduced]

The decision by the USDOE to seek plans for new build by 2010 and the setting up of the
NUSTART Consortium (8 utility companies plus Westinghouse and GE as reactor
vendors) was a significant move that hopefully will result in the NRC providing a
Combined Operating Licence (COL) for selected reactors that may be constructed in the
future. The fact that countries such as Japan, China, France and Finland are pushing
forward with new build projects is vital for the long-term security of the industry. These
positive signs will be helpful in encouraging the UK to take a more positive view on
nuclear.

In the UK the present energy policy makes no commitment to new build but allows the
option to remain open. In the past few months the media has started to recognise the fact
that new nuclear build could contribute significantly both to reducing carbon emissions and
to increasing security of supply. As a result the public started to change its view, and now —
for the first time in many years — more of the public support new nuclear build than oppose
it. [Slide 8 - comments about new build]

In BNFL we have set up an Energy Unit to develop the case for nuclear power, should the
UK government decide to review the Energy Policy in the future.

[Slide 9 — UK Energy Minister quote]
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e  Despite the optimism though, we need to be realistic. There are three things that we all
must do if nuclear power is going to develop in any part of the world, not just the UK.

- The industry must have safety as its number one objective.

- We must address the waste issue ~ in the UK this is a very important aspect of gaining
the people’s support. We must clean up after ourselves and, like any other industry,
dismantle plants when we have finished with them — in the UK the NDA has been set up
to focus on this aspect.

- It must be economic.

e In summary the current energy policy in the UK is to keep the nuclear option open. However
we believe opinions about nuclear power are changing and BNFL as a company is doing
everything it can so that if there is an energy review after next general election the case for
nuclear power will be robustly made.

Al Energy Issues and the Future of the
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To what extent would you support or oppose the building of new nuclear
power stafions in Britain fo replace those which are being phased out over
the next few years? This would ensure the same proportion of nuclear
energy is retained.

. Oppose
60% £ ..
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Redefining Roles of Atomic Energy
Research and Development

Toshio Okazaki
Japan Atomic Energy Research Institute
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. 1. Domestic and International Situation of
Atomic Energy Development

.?' O Concern for depletion of energy res;ﬁ}éveﬁdue to economic growth in Asia.

O Prevention of global warming: Kyoto Protocol entry into effect (Dec. 1997);
—Expectation of expanding use of nuclear energy

- Discussion on a new Atomic Energy Long-Term Plan by the Atomic Energy

Commission of Japan, since June 2004.

« Interim summary report on the strategy of nuclear fuel cycle ;
confirming the basic policy of reprocessing and recycling.

- Framework Agreement of Generation-1V Project signed in February 2005.

- Agreement with Fukui prefecture on modification of prototype FBR “Monju”
(March 2005).

- Discussion on the 3rd Science and Technology Basic Plan (Oct. 2004).
o Interim report due in March 2005.

— HI5(2003) | H16(2004) |
A o Int. report on nuclear fuel cycle

AECT i -
New Atomic Energy Long Te_rlrg PlanJu"e (Nov.)

SO SN
Office Cabinet  3rd Science and Technology Basic Plan oct.
e Ralinet i
. Report on Integration of o
efc  JAERIand JNC Establish. Law of JAEA  JAEA Foundation
—r ~P(19 Sept. 2003) (3 Dec. 2004)F 1 (1 Oct, 2005)

JAEA: Japan Atomic Energy Agency

2. JAEA as Multidisciplinary Center for Nuclear
Energy R&D - Mission -

From the report on Integration of the Japan Atomic Energy Research Institute (JAERI)
and the Japan Nuclear Cycle Development Institute (JNC), 19 September 2003.

€ Provide solutions for energy stability and giobal environmental
problems by the advancement of nuclear energy systems

©| Contribute to the development of science and technology by
expanding frontier of atomic energy

©| Contribute to solving immediate problems by reinforcing the
infrastructure for utilization of nuclear energy

©| Carry out decommissioning of its own nuclear facilities as well
as processing and disposal of radioactive waste

[ - 2



- 2. JAEA as Multidisciplinary Center for Nuclear

Energy R&D - Direction -

Long-term energy security Creation of advanced science

Countermeasure of g and technology with

environmental problems competitive edges
Establishment of nuclear fuel Research and development
cycle (FBR Cycle, HLW, tech. support of on fusion energy (ITER, etc)
LWR Cycle)

Contribution to hydrogen Quantum beam technology
economy by nuclear process heat (Quantum Beam User Platform)

ctivities on jséﬁuﬁng safety and = : International contributionand =

human resource cultivation

o securities

3. Assuring Safety and Credibility of Atomic Energy
Development
-The Most Important Issue for Sustainable Utilization
of Nuclear Energy

T Promoting""‘Prio”l?vi't'izéd' Plan for Nuclear Safety
Research”:

==y Objective, effective and efficient performance of the Safety
regulations
Maintenance and improvement of safety features of the
nuclear facilities

==) Contribution to fostering public confidence to the nuclear

safety
| High burn-up fuel | | Nuclear plant aging |
Rational safety Making the best use of
regulation risk information

Education and training
International cooperation

¢ Advancing nuclear science and technology
through fundamental and basic researches




4., Establishing Nuclear Fuel Cycle )
4.1 Pa}/sical and Technical Supports to Commercial
RCycle

——Technological transfer and supportsto
commercial enterprise

- Transfer of R&D products
- Physical supports
- Technical supports

Continuing supports for nuclear fuel cycle enterprise

- Stable operation of Rokkasho reprocessing plant.
- Vitrification of HLW.
- Design and construction of commercial MOX fuel plant.

4. Establishing Nuclear Fuel Cycle

4.2 R&D on High-Level Radioactive Waste Disposal

- Geoscientific research to build a firm scientific -
and technological bases for geological disposal [:> Implementing
organization

-Improvement of disposal technology to assure (NUMO)

effectiveness of multi-barrier approach and

engineered barriers lj> Safety
-Improvement of safety evaluation regulation
(nuclides migration database. evaluation models and
methodologies)
Start R&D for safety regulation
R&D of ist R&D 2™ R&D Scientific research for deep
geological progress  progress underground
disposal report report Enhancing reliability of disposal
B 4 B A £ _ technique )
1976 1992 2000 ‘ 2020 2040
: FE . it i

Implementing | Establishment < elzict::aion ‘Operation
organization of NUMO

NUMO: Nuclear Waste Management Organization

s - 4



4., Establishing Nuclear Fuel Cycle
4.3 Basic Research on Partitioning and Transmutation

‘Developing “partitioning and transmutation” technology, where long-
lived nuclides are partitioned and transmuted in order to reduce the
burden of backend of fuel cycle.

The toxicity of high-level radioactive wastes can be reduced to the level of
natural uranium in ~ 1000 years.

-These technologies can also be increased the effective capacity of repository.

spent Fuel :

Area of repository

—p
FBR or (relative)
Accelerator Driven
Subcritical reactor Vitrified HLW |
MA* :
el Long-lived Fp** MA transmutation |
> Heat generating short-lived <)
oo PP, Cs) . and stable ] T
. nuclides Further reduction by partitioning
Utilization of of Srand Cs

other nuclides
Y

radiation and heat

* MA : minor-actinides (Np, Am, Cm)  ** FP : fission product

4. Establishing Nuclear Fuel Cycle

The R&D on FBR cycle systeni 'is'. Béing promoted, which enables
the effective use of uranium resource and the reduction of
environmental impact of fuel cycle.

Future role of ‘Monju’

{ Core facility for future commercialization of FBR )

OReliability demonstration as power plant

OEstablishment of sodium handling technologies

OTechnological development for
commercialization

Ovalidation of minor-actinides burning

[Center for international cooperation]

QOR&D, education and training
OCooperation with local industries

prototype reactor
‘Monju’
[First criticality in 1994]

experimental reactor
‘Joyo’
[First criticality in 1977]

71 e G B
714MWt/280MWe

Feasibility stud

Establishment of
competitive FR cycle
technologies by ~ 2015
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5. Toward Realization of Fusion Energy
Promoting the ITER Project-
Promoting ITER project, aiming at fast track scenario of fusion

energy as bearing as a role of core research center on fusion
plasma physics and engineering.

Enhancement of international
competitiveness
for economy/industry

| PEMO Plant |

Realization of society with
safety and security

JT-60 achieved the equivalent break-
even-condition. (Q=1.25;WR)
Q= Fusion output~"Power input to Plasms

Super conducting tech, :
D jon of proven performance
for Central Solenoid Coil.

kD
s

Frontrunner
(Leading the fusion community)

H

Plasma density x confinement
time (1013/cm?-5)

o TR ITER Project
el i [ Demonstrate the scientific and technological
Plasma tempieratine (A0 sogrne feasibility of fusion energy.

i+

soloties

fusion energy
technologies

Expansion of huclear energy usage — Hydrogen production
~ with little CO2 emission

Fossil resource ————— Steam reforming |
Natural Gas,

anl, etc.
Thermal
power
Raw materials Energy source

( Natural energy]

Solar, Wind
power, Geothermal,
Hydraulic power

Electrolysis
Thermochemical decomposition Clean

10
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(6.1 Hydrogen Pmduction by Nuclear Process Heat

technical bases in very high-
temperature gas-cooled reactor.

O Development of thermochemical
process (IS Process) o produce
hydrogen from water.

HTTR (High Temperature
Engmeerlng Test Reactor)

!ié

] O Utilization of HTTR to establish

H:2 generation for
175 Awith 31 /A

T e
H2504__

temperature of 950 °C at dec
reactor outlet(2004.4.19)

Production
of HX and
H2504

H20= —

i1

7. New Evolution of Nuclear Science and Technology
7.1 !nstaliatioijg and Operatmn of Quantum Beam Platform

R R

Qntum Beam s;er Platform connecting the advanced beam
facilities will play key roles in the advancement of science and
technology, and in the creation of new industries.

l Quantum Beam User Platform I

N aaance &y nerorron Radration SGance
. " nenrocr [
Research o Collaboration with y

universities and industries
° Providing user facilities
o Education and Training

Ultrahs_hgrt u‘I;eland
}Charged Particle: RI Research ultrahigh power laser

\\ J-PARC /

h SPring-S

/12
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7. New Evolution of Nuclear Science and Technology
| 7.2 Frontier of Quantum Beam Science

By ptln R&I:;s andruwf‘ii‘iziétions of high quality radiation_
(quantum beam), innovation of nuclear energy technology, life
science, and nanotechnology will be brought about.

Application (Total: 8.0 b$) Accelerator Driven Subcritical system

=

Super-conducting
proton accelerator

~ Industrial Hig ived , o
X gh-level Long-lived ee
Agricultural 1% (0.9 b$) || 84% (6.6 b$) radioactive heTide Subcritical
waste . 2 reactor
R - - 2OV Ed UL &5 core
Quantum beam application in future nuclide o2
Development of electrolyte Compact ion accelerator
. membranes for fuel cell for cancer therapy
Structural and functional ‘ Lasor-based
analysis of proteins Hgaar\gc jon ; Proton (H+) || rator
: o channel Lt plon ocer
E ) o < [ ? E
. [> Surfa [> H X{Q:’% ;
i v e IR e . %ea
4 : . sy e F A .
by : = WP
0 3@%%; N e \’t?:'a‘tompact ion
Thermo-stable| Cross- 41 Control of i0m synchrotron
K electrolyte |section il nanostructuref , 29Mm 3

8. Contribution to Nuclear Nonproliferation

Pursuing policy investigation and technical development concernin? nuclear
non-proliferation, in order to contribute to the promotion of peaceful uses of
nuclear energy and to the enhancement of international nonproliferation efforts.

Development of nuclear Study on nuclear
nonproliferation technology | - nonproliferation policy

oImproving the efficiency Center fO_I‘ Nuc_lear »Policy study, based on
of safeguards for Nonproliferation t%chr;oé?glcaltre‘xmmsef,
: about strengthening o
commercial Pu use. Research nonproliferation regime and
ici the enhancement of nuclear
oUltra-trace analysis to (prov:snonal name) transparency in the Asian
upgrade IAEA’s capability Pacific, etc.
of diversion detection. Contribution to =Collection and transmission
denuclearization of information on nuclear
nonproliferation

Technical contribution to
weapon-Pu disposition and to
CTBT verification regime.
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Concluding Remarks

" The new agency, JAEA, shall promote the R&D
activities with the following roles in our view:

» On the problems facing nuclear energy, we shall extend

technical assistance on requests from the government
and the private business.

- We shall provide technical options to attain political
goalsl on securing medium to long-term stable energy
supply.

- With high potential of atomic energy, we shall pursue
novel ideas and innovative technologies, explore new
fields of science and technology, and prepare the
technical infrastructure and the knowledge base for the
sustainable development of atomic energy utilization.
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A New Era in Communications and Public Support
For Nuclear Energy in the United States

Ann Stouffer Bisconti, PhD
President, Bisconti Research, Inc
Washington, DC
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Niigata
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SLIDE 1—-COVER SLIDE

It is an honor to speak at this very important international conference and especially to
follow such distinguished speakers. I am delighted to have another opportunity to visit
beautiful Niigata Prefecture. I feel that I am among friends.

You heard yesterday from Mr. Coyle of Nuclear Energy Institute about the U.S. nuclear
industry’s progress and promising future. I think that his talk conveyed the idea that
the U.S. nuclear industry these days is optimistic and enthusiastic. Performance is
much improved and excellent. Some difficult challenges have been met. The need for
more nuclear energy is increasingly apparent. Public support is rising. Favorable
statements are appearing from public officials, news commentators, and even some
previous opponents. The industry is poised for growth.

I would like to focus my remarks on how communications have become an integral part
of the new era of progress and promise. To build a solid foundation of public support
for the prospective growth, the entire industry is being mobilized to participate in
coordinated communications about nuclear energy’s benefits.

As an observer of the industry for more than two decades, I see the new coordinated
approach as a real change from the way communications were viewed used in the past.

First Fra

I think it is helpful to view the current public opinion and communications directions in
an historical perspective, starting in the early 1980s.

In the early 1980s, after the shock of the Three Mile Island accident, the industry began
a major national communications program about the benefits of nuclear energy that
lasted for a decade. This communications effort was massive and effective.



The program included:
e National advertising in magazines and on television,
o A wide variety of public and media relations activities, and
e Intensive study of public opinion and thorough testing and evaluation.

The research found that the public responded very favorably to nuclear energy
communications. The public began leaning toward support for nuclear energy during
those years.

SLIDE 2

Here are the results of a basic trend question asking, “Do you strongly favor, somewhat
favor, somewhat oppose, or strongly oppose the use of nuclear energy as one of the
ways to provide electricity in the United States?” The blue line shows those in favor,
and the red line shows those opposed. In 1983, 49 percent favored nuclear energy and
46 percent opposed —about evenly divided. A decade later, in 1993, 53 percent favored
nuclear energy and 36 percent opposed. ‘

The improvements occurred despite the Chernobyl accident in 1986.

Unfortunately, the national communications program stood alone. Individual utilities
used the program primarily as a shield. The shield protected their assets and enabled
the utilities to avoid being associated individually with positive messages about nuclear
energy.

Some people in the industry actually communicated in a way that was
counterproductive. They felt the sting of harsh opposition from a small segment of the
public, and they lamented this public opposition. These laments contributed to the
perception that public opposition was greater than it really was. This perception of
public opposition hung heavily over the nuclear energy future.

Second Fra

A second era for communications coincided with the onset of utility restructuring and
competition in the mid-1990s.

The industry focused inwardly on improving performance and externally on federal
government policy. Nuclear Energy Institute (NEI) mobilized nuclear utilities for
coordinated approaches that met these challenges successfully.



. However, industry communications were focused on policy issues, such as the Yucca
Mountain used fuel disposal facility, instead of nuclear energy’s benefits. As a result,
public support, which had been rising, began to wane.

SLIDE 3
You can see the dip in the blue line and the rise in the red line from 1994 to 1996.
SLIDE 4

Later in the 1990s, the industry saw that the successes of coordinated industry efforts in
meeting the performance and policy challenges had increased the marketability of
nuclear energy. The ease of license renewals was just one indicator. The industry
shifted toward a more proactive visionary outlook. In 1997, NEI began new
communications focused on nuclear energy’s benefits.

SLIDE5

By 2001, the industry saw a growing need for electricity and clean air, a growing need
for a diverse and reliable energy mix, and growing public and political support. NEI
issued Vision 2020, the first statement of a vision to build more nuclear power plants.

SLIDE 6

In 2003, NEI began a new and expanded communications campaign about the beneficial
attributes of nuclear energy. One part of their campaign was advertising. We tested the
campaign and found it to be very effective. Here is an advertisement from the
campaign that said, “We need reliable sources of electricity for the 21st Century and we
also need clean air. With nuclear energy we can have both.” After seeing this
advertisement:

o 79 percent said they felt more favorable to nuclear energy, and

o 69 percent said they would give greater importance to nuclear energy’s clean air
benefits in the future.

However, NEI's benefits campaign was limited in its reach —mostly to the Washington,
DC area. Also, it was just one voice when many were needed.



SLIDEY7
The New Era

The new era of communications that began this year adds many voices from across the
industry in a Nuclear Energy Branding program.

Branding is a term used to describe efforts to establish a positive identity for a product,
service, company, or other entity. Branding is a promise of attributes or benefits
associated with the entity.

An identity or brand image can more readily be formed when multiple voices
communicate the same messages about the brand attributes with all their audiences
across the country.

A premise of the new approach is that communications can no longer be thought of as

someone else’s responsibility. Everyone has a stake in effective communications and
everyone is expected to participate to the best of their abilities.

Public Opinion and Why the Nuclear Energy Branding Program is Needed

To explain why the Nuclear Energy Branding Program needed, I will make some points
about public support in this new era.

SLIDES8

I mentioned that public support for nuclear energy is broad and growing. There is a
wide gap between the blue line showing those who favor nuclear energy and the red
line showing those who are opposed. As of the most recent poll in October 2004,

67 percent favored the use of nuclear energy, and 26 percent opposed.

SLIDE 9

What about support for plant options?



Support for license renewal of nuclear power plants that continue to meet federal safety
standards is typically about 80 percent. Support for new plants can be seen in this
arrow, depicting five steps of support for new plants. The five steps show:

e 80 percent believe that nuclear energy will plan an important role in meeting
future electricity needs.

o 67 percent favor the use of nuclear energy.
o 71 percent support keeping the option to build more nuclear power plants.
e 60 percent say we should definitely build more nuclear power plants.

e 62 percent say that, if a new power plant is needed, they would find it acceptable
to add a new nuclear power plant at the nearest existing nuclear power plant site.

The reason for asking about acceptability of new plants at existing sites is that new
plants will most likely be built at existing sites.

One could say that support is so high that there is no real need for communications.
That would be a mistake. Public opinion about nuclear energy is highly changeable.
Large numbers of the public still take middle positions about nuclear energy. To putit
succinctly, support for nuclear energy is broad but thin. It needs a healthy and
continuing injection of food for thought.

Support is thin partly because most Americans do not have clear picture of the positive
attributes of nuclear energy. Electricity shortage problems in 2003 and the recent
conflict in the Middle East have increased public attentiveness to energy and have
boosted support for nuclear energy as part of the energy mix. But significant gaps in
awareness still exist.

e A majority of Americans do not yet see nuclear energy as clean air energy.

e They have unformed or mixed perceptions about nuclear energy’s reliability and
the vital role nuclear energy plays in the energy mix.

e They have misconceptions about nuclear energy’s costs.



How Branding Addresses Awareness Gaps

SLIDE 10
Nuclear Energy Branding addresses those gaps. Here is how it will work.

The program will focus industry communications on building a “clear, positive
identity” for nuclear energy. The Branding attributes of this identity are:

e Nuclear is clean air energy.

e Nuclear energy is reliable and plays a vital role in a diverse mix of energy
sources.

e Nuclear energy is affordable for consumers and businesses.

NEI will continue to conduct a national communications program with the following
main components:

e Advertising similar to the advertisement I showed you earlier in print and
electronic versions.

e Media and public relations.

e Publications.

e Anexpanded Web site.
NEI will also provide tools and resources to the industry for their Branding
communications, including public opinion research, tested messages, statistical data to
support communications, brochures, booklets, pictures, and other materials they can
use in their own communications.

According to NEI, some of the ways the individual companies may pafﬁcipate include:

o Explicitly make communications about the benefits of nuclear energy a part of
the mission of all nuclear businesses.

e Include Branding messages and supporting facts in employee communications,
including Web sites, Intranet, in-house television, and all-employee meetings.



e Include Branding messages and supporting facts in communications to federal,
state, and local elected officials, the public and potential employees, and their
educational institutions.

e Include branding messages and supporting facts in media discussions.

o Expand the use of information and displays about the benefits of nuclear energy
in energy information centers and, if there are no information centers, in public
facilities such as libraries and schools.

o Develop company environmental experts and health physicists as spokespersons
in the Branding program. '

e Hold employee meetings to explain how employees can be ambassadors in the
Branding program.

Conclusion

If all goes as planned, in the next three to five years, you will hear about a stronger
identity for nuclear energy and strengthened support. You will find that the new
communications, working hand in hand with technical and policy initiatives, has
brought the U.S. closer to new plant construction.

It seems like a simple and practical idea, does it not? Identify the needs. Develop a
national program. And mobilize the industry to act in a coordinated way. As history
shows, it took a long time for the U.S. nuclear industry to implement this simple idea in
industry communications.

This simple idea has been used successfully in the technical and policy area. Now, the
coordinated action and common purpose that led to performance and policy successes
are being applied to communications about nuclear energy’s benefits. Communications
about these benefits are envisioned at last as an integral part of the industrywide drive
for success and growth, involving everyone.
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Favorability Trend Through 1996
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Branding

“Nuclear Power Industry -
Sees Signs of U.S. Revival?’
S “—Wall Street Jourfial
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Growing Public Support for More Nuclear
Energy
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Globalization of
Nuclear Industry

- views from a power company

Takahiko Ito
Executive Vice President & Director
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China’s Nuclear Power Generation

Xin Feng
China National Nuclear Corporation, China

Electricity generation situation

China is the biggest developing country with one-fifth of the world’s population. Over
the last two decade there has been a high speed increase of economic, with a much
more urgently demand for energy produce. In 2004, the total electricity generation has
reached 2,187 billions KWh, It grew by 14.8% than that in 2003, in which hydraulic
grew by 16.6%, coal power 14.5% and nuclear power 14.1% or so. In spite of such a
high growth, the electricity generation still cannot meet the requirement of national
economic growth. In 2003, there are about 21 cities and districts have been affected by
the strained electricity supply.

China is rich in coal, so the coal power is play the most important role in the electricity
structure for a very long time. Up to now, the coal power occupying 75% of the total
installed capacity of electricity generation, while hydraulic 23%, nuclear 1.6% or so. It
is obvious to see the bad effect of burning so much coal. First of all, a large amount of
green house gas and pollution gas were released to the air when coal is burning, and
that brought the serious effect on environment, China has already be the country which
occupied the first position to release the SO2. Something has to be done to protect the
environment.

The second, most of the coal resources located in the northern part of China, whereas
the southeastern part is the most developed area, it is bring big pressure on railway
transportation. The third, as an un-tenewable energy resource, it is very difficult to
achieve sustainable developing if relying on coal power all the time.

Same as coal, there are ample proven hydraulic resources in China, and now 25% of
total resources have been used for electricity generation. Even all hydraulic power
resources have been used, it cannot fulfill the national economic grow demand. If China
is to have an effective national energy policy, it must chart a path for a diverse energy
mix that includes a strong role for nuclear energy. As a safety and clean power
resources, nuclear power is the only choice for China with mass electricity produce.

Nuclear power policy
Nuclear power is the most important peaceful use of nuclear energy. At he beginning of

tenth-five year, the government policy for nuclear power is “developing the nuclear
power moderately”, and now, the government has changed it to “developing the nuclear
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power actively” to suit for situation. As an intend of the government, total 40GWe
install capacity or more will be achieved by the year of 2020, this ambitious plan
predicted an imminent takeoff might indeed be realized.

Three steps will be taken by China to develop nuclear power. The first of which is Press
Water Reactor, the second is Fast Neutron Breed Reactor and then Fusion Reactor.
PWR will be mainstream before 2020 or later.

Development of nuclear power

China has set up a complete nuclear fuel cycle system covering uranium exploration,
mining and milling, isotope separation, fuel element fabrication, spent fuel reprocessing
and radioactive waste disposal. In 1991, the commercial operation of Qinshan NPP
ended the history that there is no NPP in China main land. Twenty years’ efforts
witness the outstanding achievements of China’s nuclear power development. 3 nuclear
power bases, Qinshan in Zhejiang province, Daya Bay in Guangdong province and
Tianwan in Jiangsu province, have been formed.

China’s nuclear industry also holds a fairly good nuclear safety record. Up to now, no
serious accident occurred in nuclear power construction, operation and nuclear fuel
production. The release of radiological substances from NPPs did not cause perceivable
variation from radiological background level. Total 11 units with a 8700MWe capacity
located at the southeastern coast area. The commercial operation of Qinshan phase 2 in
2004 has made the total operational capacity reached 6700MW; the unit 1 and unit 2 of
Tianwan are under construction and will be put into commercial operation in 2005 and
2006 respectively.

In addition, several new projects including Qinshan phase 2 extension, Ling’ao phase 2
extension, Sanmen project in Zhejiang province and Yangjiang project in Guangdong
province have been approved by the government. Haiyang project in Sandong province,
Dalian project in Liaoning Province are actively pushing its process to be approved. A
number of other provinces are realized the advantage of nuclear power and show much
more interests in it. It seems that the spring of nuclear power in China is coming.

China National Nuclear Corporation(CNNC) is a state-owned company that inherit the
complete fuel cycle system from the Nuclear Industry Ministry that is the former of
CNNC. CNNC possess almost all the R&D resources, in addition, is also the biggest
owner of NPPs in China. The Nuclear Power Institute of China(NPIC), Beijing Institute
of Nuclear Energy(BINE) and Shanghai Nuclear Energy R&D Institute (SNERDI) are
the main three institutes that mainly deploy the R&D of nuclear power. CNNC has
already have the ability to design 300MWe and 600MWe NPPs. And now, CNNC is
seeking the way to promote the indigenous ability to design a 1000MWe class NPP
with higher safety and quality.
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International cooperation

As a member of international family, China will not develop the nuclear power without
any communication with other country. China has concluded the peaceful use of
nuclear power agreement with many countries, for example, U.S., UK, France, Japan,
Russia, Korea, Canada, etc,. During the past two decades, Asia is the fastest growth
area in economy with a high increase demand for energy produce. It is also the actively
area in nuclear power. As a biggest potential market in the coming 20 years, China will
play more and more important role.

Perfect cooperation relations between China and foreign companies covering design,
manufacture and management etc, has been formed. We introduced diverse types of
reactors from France, Canada and Russia respectively, and now an international bid for
generation 3 is in processing. If it succeed, Sanmen and Yangjiang project will be the
first user, and then followed with a mass construction. Of course, an additional
technologies transfer will be coupled with the main contract. We also procure the
equipment from worldwide firms. We are making great efforts to promote the nuclear
power, but it must be realized that gap is still exist between China and other advanced
countries, so one of the principle is that mainly relying on ourselves while pursuing
international cooperation. It can be predict that the international cooperation will be

* spurred by the development of nuclear power.
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China’s Nuclear Power Generation

53

CNNC

Xin Feng
China National Nuclear Corporation

Overview

> The biggest developing country with a high
growth of electricity consumption

> The electricity generation is mainly relying on
coal-fire plant while 1.6 percent is occupied by
nuclear power

»Environment protection, transportation and
sustainable development are the problems we
must to face
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In 1991, the successful connect to the grid ended the
_history that there is no NPP in China Mainland. It is

the start of the civil use of nuclear power program in
China.

Since then, diversity types of reactor have been
introduced from different countries.

-France, Canada, Russia

-300MWe, 600MWe and 1000MWe
-2loops, 3 loops and 4 loops

-PWR, HWR

Government Policy

»Pressure water Reactor-Fast Neutron Breed
Reactor-Fusion Reactor is the technical route

»Developing the nuclear power moderately in
Tenth-Five year

»Developing the nuclear power actively has been
written in the government document.

-Ambitious plan is making to spur the nuclear power.

-Estimated 4 percent of total installed capacity will be
occupied by nuclear power by the year of 2020.
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Status of nuclear power in China

»Complete fuel cycle system covering uranium exploration,

mining and milling, isotope separation, fuel element
fabrication, spent fuel reprocessing and radioactive waste

disposal.

»>Three nuclear power bases have been formed.

-Qinshan in Zhejiang province,

-Daya bay in Guangdong province

-Tianwan in Jiangsu province..

Status of nuclear power in China

>total 11 NPP units in China mainland and 9 units are in
operation and 2 units are under construction.

NPP

Installed capacity

Commencement and operation time

Qinshan Phase !

J00MW

Self-designed and constructed
PWR

Started in March 1985
Connected to grid on December 15, 1991

Daya Bay

Zx 900 MW
Framatome PWR

Started in 1986

Unit 1 and 2 put into operation on January
1,1994 and in June 1994 respectively

Qinshan Phase 11

2x 600 MW

Self-designed and constructed
PWR

Started in June 1996

Unit 1 put into operation in April 15, 2002,
unit 2 put into operation in May 3, 2004

Qinshan Phase 111

2x 728 MW
Canadian CANDU-6 HWR

Started in June 1998

Unit 1 and 2 put into operation in
December 31, 2002 and July 24, 2003
respectively

Ling ao

2x 984 MW
Similar to Daya Bay

Commenced on May 15, 1997

Unit | and 2 put into operation in May 28,
2002 and Jan 8, 2003 separately

Tianwan Phase 1

2x 1000 MW
Russian VVER-1000 PWR

Commenced on October 20, 1999

Unit 1 and 2 to be put into operation in
2005 and 2006 separately
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Status of nuclear power in China
Four new projects have been approved by the government.
-Qinshan phase-2 extension
600MWe, 2 loops, mainly copy of Qinshan phase-2
-Ling’ao phase-2 extension
1000MWe, 3 loops, mainly copy of Ling’ao phase-2
-Sanmen project
International bid
-Yangjiang project

International bid

: 2
Urumqi

&=

&Jnnéung N
Beiling

Fi g L L,.«/ Wa

SN el

i‘%&n: 20k

a*?.
‘ {3!;.:&3“ QV ﬁ/ 3 -
By BTl ;}35 no &
L i
: 5’1

@ operation
8 construction
approved
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The future

< Total 40,000 MWe installed capacity is not only the
chance but also the great challenges

-show will of the government

-challenges, including human resources, capitals, techniques, long
construction period, etc,

“»The support from Government and public will be the
foundation

-Local government show more interesting on nuclear power, site
investigation has been carried in several provinces

< Safety and economics are the base problems related with
the sustainable development of nuclear power

International cooperation

< Good cooperation relations have been founded
between China and many countries in the nuclear
power field.

-China has concluded the peaceful use of nuclear power
agreement with many countries, for example, U.S., UK,
France, Japan,Russia, Korea, Canada,etc,.

-we introduced reactors from France, Canada and Russia,
we procure equipments around the world.

-300MWe reactor was successful export to Pakistan which
named Qiaxima project. The contract on Qiaxima phase 2
has been signed by China and Pakistan.
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China cannot develop the nuclear power without
the international cooperation.

-relying on ourselves while pursuing international
cooperation is the main principle.

-techniques transfer is needed. Widely cooperation will be
taken in the field of design, construction, operation,
maintenance, management,etc,.

40,000 MWe market capacity provide a competitive arena
to worldwide vendors.

Thanks !
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Durmg ﬁee gaa‘s 1996-2000, = Vielnam
lemented several projects amaﬁg, to
basnm!ly cmsadmng nuclear power option. Tt
pm}edsaa-e following:

. ional Industial Projet eneral survey
: s&dm for an mhwmm @f ﬁud&g' power into
= VM ¥ spmw ésy Ministry efmm (MOE)
fundamen 'r— basis fer an ant'odum of nuc!ear
?M into Vietmam', sored by Ministry of
ce and Ted‘amlow MOST).

. The Project with IAEA: VIE/Q/009 “Pre-feasibility
, studyrfor an lnﬁ‘Odlichm of Nudclear Power Plant

Comﬁee for Nuclear
Prime Minister. The
main ministries MOIL
fmm vanws

v Establlsh natzonal stramgy and fong term program for |
nuclear development and more detailed study on 7 issues in
nuclear power program, in charge by VAEC, MOST

g Study on Pre-feasibility for first NPP, in charge by IE, MOI

‘The Committee have to submit his resuilt by the end
,;’fcf mm the Pm1e Mmlste (mb‘ndefd)
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" the firet NBP chould be oot in
m years 2017-2020 ) capacity of
] for base ané E‘i!g%%

ﬁﬁﬁ@ﬁg 3 candidate sites:
v Phuocdinh, Ninhphuoc, Ninhthuan Province
v Vinhhai, Ninhhai, Ninhthuan Province
v Hoatam, Tuyhoa, Phuyen Provinoe
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Some conclusions from current projects
Eleclricity Demand Forecast
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Some conclusions from current projects

Generation mix — 2020: base case

Toal Power, Production,
M TWh
16100 58
12300 78
5600 24
3700 17
4 2000 14
Total 39700 201
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Some conclusions firom current projects

Genearation mic— 2020: high case

Towl Power, Production,
MW TWh
i €3
40
23
28
230
Generation mix - 2020
base and high cases
NucP. NucP.
mpEL 5 0ot O 8% HdoP.
9,3% 7w
. ‘ HydroP. 1 105% JoeeE
CO&|P.' // 40,6% N
14,1%
Coal.
TN
GasP. / y.
81,0% GasP. /

275%
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Cooperation with Japan:
Nuclear Safety Regulation course
Consulting for Pre-F/S on first NPP in Vielmam

Assistance and finance aid for nuclear power
exhibiions in Viemam (Ninh Thuan, Phu Yen
. Pmnea, HCM City)

Assistance in embhshmg Basic Nuclear Law

Short term baining program for Viemamese
-~ officials

_ R&D specialist exchange
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.+ Technology introduction

+ Seminars on nuclear safety
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conclusion
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Jhun, Suk Joo
General Manager, Project Department, KHNP
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Status of Nuclear Power

Korea is active in ping nuclear |
Units (MW)
Site in Operation Under Const. Total
Kori 4(3,137) 4 (4,800) 8 (7,937)
et o L Wolsong 4(2,779) 2 (2,000) 6 (4,779)
o Yonggwang 6 (5,900) ~ 6 {5,900)
Ulchin 6 (5,900) - 6 (5,900)
Total 20 (17,716} - 5 {6,800) 26 (24,516)

eSeoul .
& Ulehin (#1,2,3,4,5,6)

Gl 2 Wolsong (#1,2,3,4)
Fo Shin-Wolsong (#1,2)

Yonggwan ﬁ i E Kori (#1,2,3,4)
(#1,29,?4,4,5,2)1 it shinKori (#1,2,3,4)

€ KOREA HYDRO & NUCLEAR POWER €0, LID
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Nuclear Power Plants under Construction

B 6 units (6,800 MW)

Cplant. o Plant . Capacilty  NSSS A TG Plant | Commergial
el Type  lgadn - Supplier AiE:,g -Operation |

Shin-Kori #1 OPR 1000 1,000 DOOSAN KOPEC | Dec, 2010

(ShinKRN) | 4 OPR 1600 1,000 = DOOSAN = KOPEC | Dec. 2011

Shin‘Wolsong #1 OPR 1000 1,000  poosaN | KOPEC | Mar. 2011
(Shin-WSN) | 20 OPR 1000 1,000 = poosaN | KOPEC | Mar. 2012

Shinkori | 3 APR 1400 1,400 pDOOSAN | KOPEC | Jun.2012
(Shin-KRN) | #4 APR 1400 1,400 | poosaN | KOPEC | Jun.2013

#* OPR 1000 : Optimized Power Reactor, 1,000 MWe
APR 1400 : Advanced Power Reactor, 1,400 MWe

& KOREA HYDRD & HUCLEAR POWER CO, LD @

Status of Electric Power

Korea is the 8% largest nuclear power country in the world,
KHNP is the world’s 5% largest nuclear power company.

17,465 127,164
Installed Capacity: 59,961 MW Generation: 341,958 GWh

Gas | Oif

£ KOREA HYDRO & NUCLEAR POWER (0. 1D @

Far - 2




Operational Performance

Korean reactors have s n excellent pe
Capacity Factor{%) Trip/Unit
100 : 944 3
. Capacity Factor orea)
804 —— R S - peeenns FrISTITII O R TITTTIT) F TTS PYIEET al
Capacity Factor (World Average) 8.8 |,
60 -]
40 - Unplanned p [ Unit
. 06 [
20 - > |
0 : ; - - - 0
‘91 'e2 93 ‘o4 95 96 ‘97 98 93 00 01 02 03 04
(CF(%) 844 845 872 874 873 875 87.6 903 883 904 932 927 942 914
_Trips | 27 17 16 09 11 08 11 04 08 05 05 04 06|06
¢  KOREA HYDRO & NUCLEAR POWER €O, TD ()

Long-term Power Development Plan

B Nuclear Power Development

1990 1995 2000 2005 2010 2015
1 ¥ 1] ¥ B 1 i

i 1995 1 1996 ]
.Yonggwang 384

OPR 1000
™ 2004 [ 2005 1
Ulchin 5&6
2010/ 2011 —
ShinKori 122 OPR 1000
) 2011/ 2012 (improved)
Shin-Wolsong 1& 2 SRR S
2012/ 2013
APR 1400 Development .~ Shinori3&d4 . ]
- 2014, 2015

~_APR 14003rd & 4th

7 KOREA HYDRO & NUCLEAR POWER €O, 11D
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APR 1400

# Advanced Power Reactor 1400
@ 1400 MWe Evolutionary PWR enhanced safety and economics

© New projects to build ALWR are co-currently carried out in
Asia and Europe.
e APR1400 in Korea : Shin-Kori 3&4
e APWR in Japan: Tsruga 3 &4
e EPR in Finland : Olkiluoio 3

€ 75 YOREA HYDRO B HUCLEAR POWER €0, LID @

Overseas Business

Nations Plan KHNP activities
= Guangdong NPP(PWR) O&M Technical
= Total Capacity 670milKw — support('93”95)
China 3,600milKw (Until 2020) = Qinshan NPP(PWR) Technical Support
= 207 30 units of 1000MW range & Engineer Training(*00)
could be constructed = Qinshan NPP(PHWR) Technical Support

& Engineer Training{'98"'04.3)

= Cernavoda Unit#1,2 O&M, construction,
= Cernavoda Unit#2” 5 Construction | Sommissioning Technical support('02”)
= Unit#2, 3 under Construction = Korea-Romania both governments signed

Romania A et e at a MOU for mutual cooperation in nuclear
Ant.|c1pat|0n CF)D ) power projects(’02.5)
Unit#2-07, Unit#3-11 = Cernavoda Unit#3 under bilateral phase 2
feasibility study for re-construction ('047)
. KOREA HYDRO & UCLEAR POWER €0, 1D
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Overseas Business (Con’d)

Nations

Plan

KHNP aciivities

Vietnam

= First NPP Consiruction until 2017
(2 Units of 1000MW Range)

= Joint study on construction of KSNP in
Vietnam(’01.4™ 12)

= Joint Study on development of policies
for nuclear power in Vietnam
(°02.117°04.4)

= Cooperation for Nuclear human resource
development ('05.17°08)

Indonesia

= First NPP Construction until 2016

= Phase 1 joint study on preparation &
planning of the NPP development in
Indonesia ('04.2" 12)

s Phase 2 joint study on preparation &
planning of the NPP development in
Indonesia ('05.17 ’06.12)

& 2> HOREA HYDRO & NUCLEAR POWER €O, LTD

Closing Remark

@ Another renaissance of Nuclear Power will take place
But, Facing many issues that need to be solved

@ International cooperation regarding nuclear technology
will help to overcome these challenge

@ Strengthen mutual cooperation on nuclear issues
among Asian countries

£ KOREA HYDRO & NUCLEAR POWER €O, LTD
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Thank you all !
ZAbt ok

€ 2 KOREA HYDRO & NUCLEAR POWER CO, LTD
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Japanese Nuclear Technology and International Contributions
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Energy in Asia

The 38% JAIF Annual Conference

Kashiwazaki, Niigata
April 20 2005

Asia Pacific Energy Research Centre
Masaharu FUJITOMI

APEC Member Economies

Latin America




Total Primary Energy Demand in APEC

(1980-2020)
TPED is expected to grow at an annual rate of 2.1 percent (1999-2020)

Mtoe
10000
NRE 1.1 % p.a
9000
Nuclear 1.7 % p.a.
8000 Hydro 2.7 % p.a.
7000

.|Natural Gas 2.6 % p.a.
6000

5000

4000 Coal 2.1% p.a.

3000 ¢

0il 2.1% p.a.

1980 1880 1989 2010 2020

ECoal [1Gas [JHydro BNuclear [JNew and Renewables |

(Source) APERC (2002), “Energy Demand and Supply Oudook 2002

Primary Energy Demand by Region
(1980-2020)
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Energy Growth by Region (1999-2020):
Oil, Coal and Natural Gas

Significant proportion of demand will come from Asian Economies.

Mtoe
1,200
Oceania 3%
1,000 SEA 16%
NEA 10% Oceania 1% Oceania 2%
800 A 3% | sEA 12% T
NEA 11% NEA 0%
0/, pre

600 LA 3%z - -

400 B

200

Oil Coal Natural Gas

B North America B Russia [1China B Latin America t1Northeast Asia [ Southeast Asia £ Oceania

(Source) APERC (2002), “Encrgy Demand and Supply Outlook 2002”

Oil Import Dependency is Rising.
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Electricity Demand is Growing Fastest in
Southeast Asia, Latin America and China.

7,000
Northeast Asia + China + Russia
(4.0% p.a.)
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Monthly Energy Prices (2000-2004)

Upward trend of Oil, Natural Gas and Coal Prices
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Energy Investment Needs in APEC will Total
US$3.4 Trillion to $4.4 Trillion (2000-2020)

Electricity
generation and

transmission
49%

T

Coal and delivery Oil and gas
costs - international trade Oil and gas
3% \ 9% pipelines
\ ) 16%

— Oil and gas
production,
processing,

petrochemical

23%

(Source) APERC (2003), “Energy Investment Outlook for the APEC Region”

Energy Investment Needs as a Share of GDP
will be Greatest for Developing Economies.

Energy Investment Needs as Share of

Gross Domestic Product, 1999-2020
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Electricity Supply in Asia

37% of TPES is used for

electricity.

Nuclear power provides
the 2nd largest share.

Share the operation
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Challenges for Enhancing

Energy Security in Asia

Robust Energy Demand Growth
« Energy demand will grow faster in APEC than the rest of the
world.
Rising Energy Prices

 Strong demand is exerting long-term pressure on energy
prices.

Greater O1l Import Dependency

+ Oil import dependency of Asia will reach 80% in 2020 from
60% today.

All energy options must be kept open
« Necessary investment in a timely manner is essential.

APERC Home Page

« WWW .ieej.or.jp/aperc
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Developing Asia
-Increasing Energy Demand and Expansion of Nuclear Power-

Sueo Machi, Commissioner, Atomic Energy Commission of Japan

1. Cooperation in East Asia

“Energy and Environment” is an important issue of
cooperation in East Asia where the rate of economic growth is the
highest while energy resource is most limited in the world.
Japan should take leadership in the cooperation since it has
advanced technologies of nuclear power, energy saving and
renewable energy.

2. Expanding Nuclear Power in Asia

In Asian region, number of nuclear power plant (NPP) is
increasing at the highest rate to meet expanding demand of
energy. In China 27 additional NPPs will be in operation before
2020 to have the share of only 4% total power capacity. In Japan
three more NPPs are under construction to be in operation in
Japan by 2010 and additional 6 NPPs are planned to be
completed by 2030. In India even 500MWe FBR plants will start
operation to pursue its ambitious nuclear program. Operation
factor of NPPs 1in
Korea exceeds 90%
higher than that of Oil and Natural Gas Coal

Japan by ]-O pOlntS. World I I
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3. Global Warming to Energy Derived
CO2

Prof.  Lovelock well known
environmentalist for his “Gaia Theory”
recently published a paper entitled with
“Nuclear power is the only green
solution” to prevent the global warming.
China emits 15% of world CO2 due to
burning large amount of coal (70% of
primary energy). Nuclear produces
power without emitting CO2. However,
the CDM  (Clean  Development
Mechanism) of Kyoto Protocol does not
include nuclear power. This contradicts
with the vision of the Kyoto Protocol.

4. Human Resource Development

Estimation of Global GHG
Emission by IASA-WEC
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For rapid and sound development of nuclear power in
developing countries, enough number of well educated and
trained workforce such as engineers, operators and safety experts
are highly needed. Government of Japan has been providing
training workshops and the scientist exchange program for Asian
countries for almost 20 years. In this context, Government of Viet
Nam has proposed to set up Asian Nuclear University by
networking of existing nuclear institutes and universities in the

framework of FNCA.
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The Role of Nuclear Power
in Japanese Energy Policy

Tadao Yanase
Director
Nuclear Energy Policy Planning Division
Agency for Natural Resources and Energy
Ministry of Economy, Trade and Industry

April 20, 2005(JAIF Annual Conference)

The Status of Nuclear Power in Japan’s Energy Policies

O Basic Law on Energy Policy (June 14, 2002) calls for:

O Making use of market mechanism(deregulation etc.) while giving due
consideration to the two goals mentioned above
O Basic Energy Plan (Approved by the Cabinet in October 2003)

O Nuclear electric power generation should be given quasi-national status as
an energy source

O As it does not expel CO: in the process of electrical generation, it contributes
io deterring global warming

O With securing safety as the top priority, nuclear electric power generation
shall continue to be regarded as a primary energy source and promoted
accordingly.
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1. The Perspective of Energy Security China(1)
(Resource Conservation) [1/10]

v Global energy consumption is continually expanding, and major increases in
importation of and dependency upon oil are anticipated in every region. In particular, a
level of dependency on oil imports in China, India, and the other developing nations of
Asia is expected to reach almost 80% that is nearly twice the current level by 2030.

Changes in Regional Energy Demand and Dependence on Imporis

Developing
ANo@h Europe | Asia (including | China
merica X !
China) ;
Demand (computed in
millions of tons of oil) 1,079 689 606 | 247
2002 Lo S A
import dependency 36% 540 | ¢ 43% | 34% |1
~o ; _ -
Demand (computed in $ ;
- N 1,478 794 1,448 636
200 | MiemsConsorol :
import dependency

Source: World Energy Outlook 2004, IEA 2

1. The Perspective of Energy Security China(2)
(Resource Conservation) [2/10]

v'Over the past few years, the volume of China’s electric power generation has increased
by an average of 130 billion kilowatt hours per annum. This increase is virtually

equivalent to the to uced annually by Japan’s Kansai Electric Power Company
(approximately 40 billion kWhin FY 2003).* * Handbook of the Electric Power industry, 2003
Increase in Volume of Electric
Power Generation in China

1.7
§ ¥ 1.6
< . L
E
2'c
G .
= 1.5
= e e
oI 'I_
g2s ey
3£ | +118 billion kWh |
S é 1.4 g
BE 000 ] mmm e
g5 ittty m—
13 | T +117 billion kWh |
1.2
1999 2000 2001 2002
Source: Energy Balances of Non-OECD Countries 20071~2002, OECD 3
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1. The Perspective of Energy Security
(Resource Conservation) [3/10]

India

-
v India's domestic supply of oil will steadily decrease in the future, while demand
L will rapidly increase. By 2030, dependence upon imports may exceed 90 percent.

Projections for India’s Demand for Oil and Import Dependency

600 91% 100
-
-
-

500 P 9 E
> - ©
3 o Zoende N g
@ 400 PR L Q
o PR . 85 &
g -~ g
o 300 |Dpemand 560 80 &
S 450 75 5]
S 200 / 340 =

20 Bomestc T = = =~ = o = 4. 70 &

100 | supply hall g 5 ]

65 =
80 70 i 60 I —]50
0 60
2002 2010 2020 2030

Source: World Energy Outlook 2004, IEA 4

1. The Perspective of Energy Security
(Resource Conservation) [4/10]

More dependence
upon Middle East

v'More than 60 percent of the world’s oil reserves are located in the Middle East, and
dependence upon Middle Eastern oil is expected to increase.

- Prospects for Global Energ;
: Supply by Region

Giobal Energy Reserves (2003)

Total production:
77 million barrels/day

Total production: 1.213
million barrels/day

by region

Qil
Confirmed recoverable 1.1477 trillion
reserves barrels
North America 4.1%
Central and o,
South America 10.3%
o Europe 1.8%
Distribution [ eccmmommmmc e
of reserves

Asia and
Oceania

Note: Asia: india, ASEAN (excluding indonesia), etc.

Source: World Energy Outlook 2004, |EA

Annual production

28 billion barrels
(76.8 million
barrels per day)

Source: BP Statistics 5
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1. The Perspective of Energy Security  Decreasing oil reseaves

(Resource Conservation) [5/10]

v'At the same time, with regard to oil supply, for the past 40 years, new oil
discoveries heve continued to decline. Over the last 20 years, increases from newly
discovered reserves have been below total preduction volume and there is concern
that we may be reaching the limits of available oil resources.

Increase in known global oil reserves via discovery of
new oil fields vs. total global oil production

450
400
350 4
300 A
250 4
200 4

Since 1960, discovery of
new oil fields has stagnated

Global production

(billions of barrels)

150 -
100 -
50 4

Middle
: East :

Volume of newly
discovered reserves

s

1963-1972

1973-1982 1983-1992 1993-2002

6
Source: World Energy Outlook 2004, IEA

1. The Perspective of Energy Security

Natural Gas

(Resource Conservation) [e/10]

v'While the developed nations are expected to accelerate their shift to natural gas as
an energy source, the developing world is also anticipated to expand its demand for

natural gas. Because of this, there are fears that the market may become tight for LNG,
the form of natural gas Japan imports, dominantly.

[ Forecast for Global Demand for Natural Gas

000
| Almost doubled |

so00 [<ZD)
v -% .
a_’ P 15% Middie Easyhirica
=
@ PRl ]

4000 - Citeg Y y
E - 14% South America
© -
B -
8 PR pordte 20% Russia
O

3000 12%
5 5% 21%
(%]

11% AsiafPacitic
5 ax | 2 To% .
= w00 .
3 24% PPy
Europe
1000
Horth America
27%

2002 2010 2020 2036

Source: World Energy Outlook 2004, IEA
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1. The Perspective of Energy Security Japan's vulnerability in
R energy security (1)
(Resource Conservation) [7/10]

v At present we are dependent on oil for over 50 % of our energy needs.

Dependent on oil for
half of our energy

40

=0
70 75 01§
- AT S _ Note: One petajoule is equivalent to the thermal |
Source: Nuclear Power in Charts and Figures 2004-2005, S E-SUHfiCIERCY a0 energy in approxunately 25, 800 ki of crude oil I8

Federation of Electric Power Companies of Japan

i S6H sulficiENCY ratio {with rutled” e on. 3 £ S 2001

1. The Perspective of Energy Security Japan's vulnerabilty in
B energy security (2)
(Resource Conservation) [8/10]

v'Japan stands out among the world’s nations by being dependent upon the Middle East

for almost all (over 85%) of its oil supply (at present, global dependence on Middle
Eastern oil is only 25%).

vIf nuclear power is discounted, we have the lowest energy self-sufficiency ratio among
the major industrialized nations— a mere 4%.

Countnes from which Japan Imports oil<2003%>
“““““““““ Energy Self-Sufficiency of Main Countnes< 2002>—
(88

woi .| Japan has one of the lowest self-
sufficiency rates among the advanced
w1 | industrial nations: even if nuclear
power is counted as part of domestic
1.1 production, we are dependent upon
foreign sources for 80 percent of our
energy.

Nigeria 1.8%
China 1.7%

United Arab

Rk

o Oman 4.3%

United
“States”  Kingdom
_ Energy self-sufficiency ratio (including nuclear power)
Energy self-sufficiency ratio (excluding nuclear powefB
Source: Statistics of Energy Production, Supply and Demand, MET! Source: Energy Balances of OECD Countries 2001-2002, IEA

WIEE - 20



1. The Perspective of Energy Security  Advantage of nuclear power
(Resource Conservation) [9/10] In energy security(1)

region.

[/ Unlike oil and natural gas, uranium supplies are not as heavily concentrated in a specific }

Distribution of Known Conventional Resources of Uranium

Known Conventional
Resources
4.5 million tons

HNam Ibla
6%

Unlted S1ates
B

South Africa
9%

Source: Uranium 2003, OECD/NEA 10

1. The Perspective of Energy Security  Advantage of nuclear power
(Resource Conservation) [10/10] in energy security(2)

-

a semi-perpetual supply of domestic energy is possible.

v Once fast breeder reactors are introduced and a breeding cycle initiated, the securing of }

(N
Ye::;i?f Zogﬁgstrilc(’innx;l;‘aar Years of 2002 world nuclear
Reactor/Fuel cycle 9y g . energy generation with total
known conventional .
conventional resources
resources
Current fuel cycle (light
water reactor, once-through) 85 270
Recycling fuel cycle (Pu 100 300
only, one recycle)
Light water and fast
reactors (mixed with 130 410
recycling)
Pure fa§t reactor.fuel 2 550 8.500
cycle with recycling = B

Source: Uranium 2003, OECD | NEA 1
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2. The Perspective of Preventing Global Warming [1/3]

v'With regard to the entire life-cycle including factors such as construction of power

plants and transport of fuel, the volume of CO: emissions generated natural gas can
reduce about 30% compared to oil, but is 22 times bigger than nuclear.

Volume of CO. Emissions Produced per Unit of Electric Power
by Various Power Sources (including methane)

975

Coal combustion £

Oil combustion 742

Natural gas combustion | 608

Natural gas combined cycle =

519 v'30% reduction in comparison with

(22 ~ 25) oil combustion.

v'CO2 emissions 22 times bigger
than Nuclear.

Nuclear £

Hydroelectric ] 11

Geothermal B15

% From combustion of fuel for electric power
generation (direct)

& Other (indirect)

200 400 600 800 1000 1200
Lifecycle volume of CO: emissions [g~CO: [kWh (net supply)]
Sources: For nuclear power: Centrat Research Institute of the Electric Power industry, “Evaluation of Nuclear-Powered
Electrical Generation Technology in Terms of Lifecycle CO. Emissions,” August 2001. 12
For other power sources: Central Research Institute of the Electric Power Industry, “Evaluation of Electrical
it i i issi - ¢h 2000

2. The Perspective of Preventing Global Warming [2/3]

¥In Japan, if our existing nuclear power (as of 2002) was replaced by oil and coal,
energy-originated CO- emissions for the same year would increase by almost twenty

percent. If nuclear power were replaced instead by natural gas, emissions would still
increase by almost ten percent.

Nuclear Natural :
power gas Coal Qil
Volume of electric power  [hundred million
generated (2002) KWhie)] 2949 | 2529 2108 880
Carbon emissions
coefficient [t=CITJ(h)] 0 13.47 |  24.71 18.66
B Volume of energy-originated CO: emissions for 2002: 1.33 billion [t-CO: ] (for the same year)
QO If nuclear power were replaced by oil and coal
—For the same volume of power generated, CO. emissions would abouta 17 %
increase by about 230 million tons* E::> .
Increase

O if nuclear power were replaced by natural gas

—For the same volume of power generated, CO: emissions would m abouta 9 %
increase by about 120 million tons* increase

Source: Volume of carbon dioxide emissions, carbon emissions coefficient: Agency of National Resources and Energy
website, “Report on Energy Supply and Demand” (for 2002, confirmed);

13
Volume of electric power generation: Outline of Electric Power Development, 2004 edition Unit: [t-CO:)
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2. The Perspective of Preventing Global Warming [3/3]

v'A shift to non-fossi! fuels is necessary in order to address environmental issues and
resource conservation. But there are limits to solar and wind power for electrical generation.

v'The nearest solution to these issues is nuclear power,

——————{Forms of Electric Power Generation Compared ]———\
One nuclear powered Solar power array Wind power farm

generator Would fill an area equivalent to the Would fill an area equivalent to 3.5
e area of the central Tokyo within times the all area of central Tokyo
1 Million kW class Yamanote Line within Yamanote Line
Cost: ¥300 billion Cost: ¥ 6-7 trillion . Cost: ¥1 trillion .

3. Future Trends

e R
The direction for future energy policy is not

Nuclear power “OR” Renewable energy
but

kNuclear power “AND” Renewable energy

{

K/In considering stable energy supply as well asN

global environmental issues, even after the year

2030, it is reasonable to assume that electrical

generation via nuclear power will play a similar,
if not greater role than it does at present.*

\~ * 30-40 % of electric power generatioy 15
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4. Issues for Nuclear Power {1/3]

The Effects of Deregulating Electric Power

Deregulation: With the introduction of electricity market opening, there is no longer any
guarantee of stable supply via a legal monopoly over supply or of the
recovery of costs under the full-cost principle.

[::> v With deregulation, industry leaders have adopted a more cautious stance]

with regard to long-term big capital investment.

v" In response to deregulation, a new approach is called for in nuclear 1
energy policy.

* Deregulation of retail electric power (lifting of restrictions on entry of new firms into the retail sector;

{' Restrictions on new entries into the wholesale power industry are lifted (1995)
relaxing of pricing restrictions) (2000)

March 2000: deregulation of retail supply to customers with an annual total usage of more than
2,000 kW (large factories, department stores, large office buildings) 25% of electric power supply

April 2004: deregulation of retail supply to customers with an annual total usage of more than 500
kW (medium-sized factories, supermarkets, smaller office buildings) 40% of electric power supply

April 2005: deregulation of retail supply to customers with an annual total usage of more than 50

KW (small factories) 63% of electric power supply
*Total deregulation by April 2007 is currently under consideration %
4. Issues for Nuclear Power [2/3]
Number of Nuclear-Powered Electrical Generating
Plants Under Construction in Japan
v'The number of nuclear power plants under construction in Japan has fallen off
sharply since the 1990s.

18
g 16
s 14
c o
£2 40
8 g
g5 s
55
58 °
8 4
£
Z 2

0 oS-
1967 1975 1983 1991 1999 3_905 2030 Y

FY
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4. Issues for Nuclear Power [3/3]

Issues With Regard to Energy Policy

v~ Itis anticipated that over the next twenty years domestic construction of new
nuclear power plants will continue to stagnate. On the other hand, demand for a
significant number of reconstruction projects is also expected as early as 2030.
In this context, a serious issue for energy policy is the question of how the
Japanese nuclear power industries can maintain sufficient robustness in the
fields of technology. safety, and personnel in the twenty-five years or more
before this new wave of construction begins.

18

5. Projection in the mid and long terms (1/2)

<Basic Approaches >

v Maximum use should be made of existing plants with the “Safety First” principle. We
should locate new NPP sites by means of ensuring nuclear safety and public
understanding of nuclear power needs.

v" Replacement of existing plants will start as soon as 2030. The major plants replaced
will be large-size LWRs with scale merits, while continuing to conduct improvements.

v" Standardized medium-sized LWRs may also be replaced, depending on market
demand and trends, and economic competitiveness.

¥ Introduction of commercial FBRs will be targeted for around 2050, considering the
experience of Pu utilization in thermal reactors, and assuming that economic
competitiveness and other necessary conditions are met.

v Deployment of the upgraded LWRs will continue until FBRs can be introduced, when
appropriate conditions for such introduction are in place.

Energy Security and Nuclear Power, Its Points at Issue (Draft), JAEC's Long-term Nuclear Energy 19
Policy Planning 22 Committee
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5. Projection in the mid and long terms (2/2)

Basic Projection as a Visual image

| Existing LWR plants
(60 year-life) ;

BOO0 §- - v e é ,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BOO0 f- - e

LWRs to be replaced
. (for 60 year-life plants) |

400 - eoe- s

3000

. Existing LWR
plants

Installed Capacity [10MW]

2000 - -

1000 oo

[

1960 1970 1980 1890 2000 2010 2020 2030 2040 2050 2060 2070 2080 2030 2100
[UFY]

¥ The installed capacity is assumed to reach saturation at 58GW , for illustrative purpos%_.0

6. Government Response (1/7)

(1) Facilitating power plant siting

v" Provision of grants-in-aid for promoting power plants construction to the local governments to
facilitate better acceptance of NPP installations in communities where NPPs will be sited

(2) Taxation Systems

v Nuclear spent fuel reprocessing subsidies (in effect since 1981)

Licensees are requested to reserve costs for spent fuel reprocessing and vitrification. Since 1986 the
corporation tax may be processed as lost money. The taxation system revisions in 2005 will expand
the cost items and introduce external funding methods.

v Subsidies to decommission nuclear power plant facilities (in effect since 1988)

Licensees are requested to reserve costs for decommissioning nuclear power plant facilities. Since
1990 the corporation tax may be processed as lost money.

<Independent local taxes outside the national laws>
»  Tax on nuclear fuel (in effect since 1976 in all prefectures with NPPs except Aomori and Ibaragi)
+  Tax on nuclear fuel handling (in effect since 1999 in Ibaragi Prefecture)
+  Tax on nuclear spent fuel (since 2003 in Sendai City (ordinary tax), Kagoshima, Kashiwazaki City
(special-purpose tax), Niigata)
+  Tax on handling nuclear fuel and other materials (since 1991 in Aomori prefecture)

21

AR - 26




- 6. Government Response (2/7)

(3) Legal Frameworks

v The Law for the Regulations of Nuclear Source Material, Nuclear
Fuel Material and Reactors

Prescribes regulations for (1) limited use for peaceful purposes, (2) ensuring pre-
planned utilization on schedule and (3) ensuring hazard prevention and safety of nuclear
materials, nuclear fuel materials and nuclear reactors.

v The Law for the Final Disposal of Specified Radioactive Wastes
(enacted in 2000)

Prescribes the establishment of HLWdisposing bodies, the fund reserve system for
disposal and the three-step process of locating the final repository timely scheduling and
implementation of HLW disposal.

v The Law for Reserving and Managing the Reserve Fund for
Reprocessing of Spent Fuels and Related Needs of Nuclear Power
Planis (being discussed in the current Diet session)

We will obligate licensees to reserve funds for spent fuel reprocessing and related
needs with an external corporation.

6. Government Response‘ (3/7)

(3) Legal framework (continued)
v Priority Dispatching System for Electric Power (2000— )

This system is designed to facilitate stable generation of electric power by nuclear
power plants by requiring power sources (including those operated by PPS [new
entrants into the utilities market]) other than long-term fixed power sources, such as
nuclear power plants, to follow dispatching orders to restrict their output when, during
light load periods such as Golden Week, demand for power falls off sharply and output
must be curtailed.

v Rules for Shared Transmission Lines in Order to Secure Long-~
Term Transmission Capacity

With the progress of deregulation of the electric power industry, more active electric
power trading over wider regions than ever before is anticipated, and a system is
required to secure priority use by nuclear and other long-term fixed power plants of the
limited capacity of shared transmission lines (transmission lines linking providers in
nine areas nationwide). The Minister of Economy, Trade and Industry has designated

the Electric Power System Council of Japan to draft these rules. 2
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6. Government Response (4/7)

(3) Legal framework (continued)

v Law on Compensation for Nuclear Damage

This law specifies that operators of nuclear power facilities bear no-fault, unlimited
liability for compensation, and that this liability is focused on the operators. It
mandates operators to enter insurance arrangements designed to cover this liability,
and provides for government assistance in cases in which nuclear damage
compensation exceeds the amount covered by this insurance.

24

6. Government Response (5/7)

(4)_Nuclear Energy Research and Development in Japan
INC

B —————— INES =
&D for Fast Breeder Reactor (¥ 28 billion) D for Nuclear
Prototype FBR :"Monju” < ety (¥s2 billion)
ALExperimental FBR:"Joyo” ty for Aged Reactor
= ncement of Inspectiory|

ic and Fuel Safety of |
ear Installation |

ty for Nuclear Fuel
e Installation

7 ty Proton Accelerator %

‘g (Japan, US, UK, Francs, Canada ew;g

rature engineering Test Reactor (HTTR)

2005
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6. Government Response (6/7)

(5) METI Minster’s Letier of Support for new NPP consiruction in China

/ Significance of Japan’s Support of New NPP Construction in China
for Japan’s Nuclear Policy

v" Ensuring stable energy supply for the Chinese economy, a major engine for
maintaining peace and affluence in the Asia-Pacific Region, is essential for its
further growth and is a crucially significant element of the Japan-China
partnership.

v" Participation of Japanese industries in constructing Chinese NPPs will
strengthen both countries’ long-term, friendly relationship in the nuclear field
and enhance the future partnership.

. _J

26

6. Government Response (7/7)

- Dispatch of Letter ~

v" In view of the significance of this matter, the first official letter from the
METI Minister declaring the Japanese Government’s support for the
development in China was issued in Feb. 2005.

v’ Accordingly, quasi-government financial institutions (Nippon Export and
Investment Insurance and Japan Bank for International Cooperation) have
begun to specify the conditions of the export credit grants.

v We expect this METI Minister’s declaration to lead the Japanese nuclear
industry toward making the best use of its expertise in technologies, safety
and personnel for cooperation.

- _J

27
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7. Policy Issues ahead (1/2)

(v The government is required to facilitate the nuclear industry’s long-

term investments under electricity deregulation for reserving pre-
planned nuclear power production capacities over the years ahead.

v Continuous updating and revision are required for harmonized
electricity deregulation and nuclear policy on specific items including
\_ the following.

<Generic>

1

Stable operation through ensuring nuclear safety and public understanding

i

Creating a shared vision for the future through close communication among
those working in nuclear power development

i

Preservation of nuclear expertise and human resources necessary for safe
and economic nuclear power production

Minimizing of the back-end cycle risks (reprocessing, waste disposal, efc.)
28

7. Policy Issues ahead (2/2)

<lLegislative Systems>

= Electricity networking mechanism

= Energy demand conirol

= Facilitating new locations for NPPs
»  Taxation

= Placing priority on strategic technological development projects taking
into consideration reactor types demanded by the utilities industry or
nuclear expertise and human resources required

<international Issues>

. Promo)ting nuclear exports (tie-ups between government and private
sector

« Contribution to international cooperation and framework for non-
proliferation of nuclear weapons, global warming mitigation and
technological innovation

Policies on safety regulations are not included. They will be revised in an appropriate 29
manner by our regulatory body.
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Future of FBR Cycle System
and “Monju”

Yuichi TONOZUKA

President
Japan Nuclear Cycle Development Institute

April 2005

Contents

Significance of FBR Cycle Development
Future FR Cycle
Monju

nall

Feasibility Study on Commercialized FR Cycle System
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| H VSigniﬁc‘éhc\e Of E‘ ERcycle DeVeImeent, _'

Realization by FBR Closed Cycle

<Utilized Efficiency of Resource>  <Reduction of Environmental Burden >
@Effective Utilization of Uranium by © Reduction of waste volume (High '
Recycle {Uranium Economization) level waste, depleted uranium,

uranium siag)

@ Reduction of Potential Harmful
Level of Radioactivity in High
Level Waste

© Acquirement of Energy Security by
Independence from Overseas ;
Uranium Resource

Contribution fo Steady Energy Supply in the Long Term and

Conservation of Global Environment

~ Proved Reserves by Energy Sources

Thousands

Oil : Ntural Gas ' Coa : Uranium

Endof 2003 End of 2003 End ot 2003 January 2003

(Source) BP Statistical Review of World Energy June 2004

ranium 2003
partly added)

B - 10



~ Reduction of High Level Waste Volume

| HLW volume in ditferent cycles |

(Number of vitrified waste/GWy)
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Future FR Cycle

LGRGFPEEGOGNE NN AOEA oA EDUNNeNEREDDNORGNCRGRIDCORRNEREOREAY,,

g ruel Fabrication Fast Reactor

Electric pows|

o
<
2
=

. utilize ener:
Uranium 8y

Hydrogen

Uranium Saving

o

Spent Fuel)
medical services,
indu;t_ryﬂ)hcaﬁons
e applied as )
strategic material

S S

gnn| fenpoonroenrone

GBREENONCEEERRLS
o won

“reppeecnnacrroRoDCRoBReRRREDEGTD

_ minimize
environmental burde
— volume and radiotoxiciyl

begram toward Optimal Commermahzed FBR Concébt

\Higher Performance Fuel\

Higher Reliability

- Demonstration as power plant
- Sodium-handling technology

Optimal | o ™

Commercialization Establishment of optimal
commercialized FR

Cycle Technology

J

Econemical
competitiveness

Improvement
of Design

Clarify the promising concept
for commercialized FR cycle
systems (2015)

Establishment of main
technologies for -
Commercialization \ Future

Commercialization

BE - 12



Recent ?rogress in MONJU

The progress of eventis
-Construciion : Ociober 1985 Initial criticality : April 1994
= Initial Connection to the Grid : August 1995
- Sodium leakage of the secondary loop-C : December 8, 1995
« Prior Understanding of Improvement work by Governor :Feb.7,2005

Y Preparatory Work
{Apprex. 6 Months from Mar, Sré)

[Replacement of Thermometers]

4L - Replacement to Shorten and Tapered type
Main Work I tl}erm(.)couple well to avoid flow induced
{Approx. 17 Months) ¥ R vibration (42)
e - Removable of thermometers (6)
Preoperational Tests,
(Appma. 3 3’%1')

L1
( Restart j

Modification for SG Safety
Characteristics Improvement

Modification on Sodium Leakage
Countermeasure

- Improvement of detection reliability
and Evaporator Blow-down System
at the water/steam leakage.

- Early Detection of Sodium Leakage (Additional
monitoring system)
- Modification of the Sodium Drain Circuit

B - 13



Feasibili‘ty Sﬁldy on Commercialized FR CycleSystem

Five goals: Feasibility Study Goal
® Safety

e Econon.uc Compe‘tltlveness Establishment of
@ Reduction of Environmental Burden mmercialized
© Efficient Utilization of Nuclear Fuel Resources co ciaiize

© Enhancement of Nuclear Non-Proliferation FR cycle system

Period of 2006 -2015]| iechnologies

Interim Report (2004.3)

 Detailed
conceptual design
study

¢ Engineering tesis

Phase-ll (2001.4 ~2006.3)
Phase- Final Report
(2001.3) ==

» Conceptual design siudy
* Fundamenial experiments, (¢
for FR cycle systems -

Phase-ll Final Report

» Fuiure R&D plan (2006.3)
* Five goals
« A wide researches| » Collaboration with domestic organizations

(Japanese electric utilities, Institutes (JAERI, CRIEPI),
Japanese nuclear industries, Universities)

< international Collaborations
(Generation-V, Bilateral collaborations with France, Russia, U.S.A, etc.)

= Assessment
and screening

Prototype Fast Reactor MONJU
Thermal Output 714 MWt
Electricity Output 280 MWe

Building Volume 810000 m® .

-

.

1y &
Experimental Fast Reactor JOYO _
~ ¥
Thermal Output 140 MWt i RN )
‘S 1&5"’-‘\ e

R

Building Volume 200000 m?
o

58, 3m

- Advanced Sodium-cooled Fast Reéctor
Thermal Output 3570 MWt

5 Electricity Output 1500 MWe
Y
" Building Volume 130000 m?

11
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1nternaﬁ0nal Collaboration related to FR Cycle Sysfem DeVelopments '

Gen-1V
+Sodium=-cooled FR
-Gas-cooled FR JNC
*| ead-Bismuth—cooled FR

*Very High Temperature Reactor
*Super Critical Water Reactor

JCIECH

I

N
N

Nt
>£

Multilateral Collaborations based on Gen-V
Bilateral Collaborations -Next Generation Nuclear Cycle System Developments
+Fundamental R&Ds with Innovative Technologies -ézri:ggf\li?etifea:::ology Developments
-Complement Each Other for Next Generation Nuclear Cycle System
-System Design Work in the Near Future

/DéVélyopme‘ht"siﬁtes for FBR Cycle Systefnk

' O—Qrai

System Technology & FBR Cycle Technology

&
-Feasibility Study
*Basic Technology
-Innovative Integral System Technology
-Human Resource Development

: Tokai
nternational Bases for FBR Fuel Cycle Technology
ommercialized FBR

)

Japan Atomic Energy
Agency {JAEA) FBR reprocessing Technology
2(505 10 *Fuel Fabrication Technology

V * Technology to enhanZe Plant Safety-
i Reliability and Economical Efficiency

+Take over of Achievement of “Fugen” g ) - - Waste Technology
* Human Resource Development * Human Resource Development
FBR Plant Technology) (Recycle Technology)

B - 15



O Potentiality within a FBR cycle system ;

«Play a role of basic electricity generation
« Minimizes environmental burden by various innovative
technologies.

O Promotion of FBR cycle R&D project through JOYO, MONJU
and FBR Cycle Feasibility Study.

O MONJU : an important role on the FBR cycle R&D project
« Carry out the improvement work after ten-year shutdown safely
and steadily with good quality
* Aim at the restart as early as possible under the mutual
understanding in the region

OZEnhance further R&D activities based on Monju, O-arai and
Tokai — Triangle Collaboration, and international collaboration
And also in a new organization, Japan Atomic Energy Agency
(JAEA) established in October 2005

BkiZ - 16



The Current Situation and
Perspectives on R&D of Fuel
Recycling Systems with the

—Fast Breeder-Reactors in
Russia

V. Rachkov (Rosatom)
A.Bychkov (RIAR)
A.Lopatkin (RDIPE)

Approach to Closed Nuclear
— — Fuel Cycle

'Closing of the nuclear fuel cycle is a strategic line of
nuclear power development in Russia, which will ensure
-more efficient use of natural nuclear fuel and artificial

- fissile materials produced by reactors (e.g., plutonium), will
minimize radwaste from fuel reprocessing and will help
approach a radiation equivalence between the buried waste
and the mined natural fuel.

Strategy of Nuclear Power Development
in Russia in the first half of the 21st century




Stages for approach to CNFC.

1. Up to 2007/2010;
. Dry storage of SF of TR (VVER and RBMK)

RT - 1 Plant (“Mayak”) - semi-closed FC:

reprocessing of HEUF of Test Reactors, Submarine and BN-600

reprocessing of LEUF of VVER-440

Production of LEUF for RBMK / power grade Pu to storage
R&D for new technologies:

TR fuel reprocessing (RT-2, Krasnoyarsk)

FR (BN and BREST) fuel reprocessing

FR/TR fuel (U-Pu) production

transmutation of minor-actinides (in FR)
Construction of BN-800 with fuel cycle
Design and construction of BREST — 300 (postponed)
System studies of nuclear power development in Russia in 21 century

AN

ANENENEN

11, After 2010 (up to ~ 2030)
RT - 2 plant construction, start of processing of TR fuel
Fuel supply for FRs (BN and BREST) and reprocessing of spent fuel
Approach to radiation-equivalent waste disposal
Minor actinide transmutation

Implementation prospects Combination of pyroprocess and vibropacking
for BN-800 (BN-1600) technology are proposed for creation of BN-type
MOX fuel productions and recycling in different
o Dep‘ﬁsedU scenarios. Similar combination for pellet MOX is
Metal Pu (oxides) also under consideration
R ,_,M(weaponb Granulated MOX-
N el BN FAs
Q) N f’?ﬁ
J__ap ol j—vLD_D_aﬂ—»
Pu storage \Q /Pyro -process Module for !
{weapon or civil) PuQ, (civil) modu!e MOX vibropacking and |
: production assembling
Pu0,
repr a Granulated MOX-
f r . TUE]
| =AY R =T
- : oo -ﬁ
Storage of spen;\lj IEﬁﬁ m '
VVER, RBMK fuel Ij" Plant for spent fuel ; Pyro-process Module for
reprocessing (for LWR or : module — MOX vibropacking and ' BN FAs
Spent FAs  other) . __production assembling

BN spent [m ”
: y In future:
; — For BN and BREST
BN Reactor ‘a\m - ”u#] For MOX and (U,PU)N

BN FAs Near NPP plant for closed cycle (pyro-reprocessing )




Irradiation of two types of MOX
fuel in the BN-600 Reactor

" Num Max Dpa, Max Max Cladding Fuel type
ber burnup, linear temper-
i of % h.a. heat, ature,
" FAs kWt/m
12 11,5 80 480 704 L...e68 L. «Granaty
6.6x04
16 118 - 77 47,5 696 .68 .. MOX
6.9x04
15 11,1 77 46 680 68 Vibro
6.6x04

Vibropacking technique

Fuel rods with granulated fuel are fabricated by vibropacking
technigue according to the standard procedure (in glove boxes or
a

shielded cells) that

s been used at RIAR for 20 years.

The main advantages of the vibropacking technique and
vibropacked fuel rods are the following:

Q.

@
&

Q.

Simplicity and reliability of the production process due to the reduced number of process
and control operations, that makes the automation and remote control of the process
easier

Possibility of usage of the granulste in any form; both in the form of & homogeneous
composition and mechanical mixture

Reduced thermo mechanical impact of vibropacked fuel on the cladding (as compared with
a pelletized core).

More flexible requirements for the inner diameter of the fuel rod claddings.

To correct the oxygen potential in the fuel and eliminate the process
impurities effect, getter based on uranium metal powder is introduced
into the granulated fuel




SSC RIAR
Production and testing

- of vibropacked fuel rods on the basis of (u, pu)o,

Number of
Burnur, Load, Temperature, ;
Fuel type fuel ! ’ o ’ | Reactor
assemblies max.% kW/m C
(U, Pu)O, ‘g’o‘*;gfglg;de' 330 30,3 51,5 720 BOR-60
g‘?a + ;Vo‘ﬁgfgrg;de' 132 14,8 45 705 BOR-60
2
12 (+3 under
(U, Pu)O, |Weapongrade | - - diation) 1,1 46 680 BN-600
(U, Pu)O, | power grade 4 development of the production technique BN-600
; g I
SSC RIAR

Results of the material science
studies

Micro- and macrostructure of the cross section of the BOR-60
fuel rod with UPuO, fuel ( the burnup of 32% h.a.) and BN- 600
fuel rod (the burnup of 10.5 %)




Experience on pyrochemical reprocessing
of the BOR-60 and BN-350 irradiated fuel
Fuel Burn-up ,% | Wight, kg | Data of tests | Reactor
uo, 7,7 2,5 1972..1973 BOR-60
(u,Pu)0, 4,7 4,1 1991 BN-350
(u,Pu)o, 21..24 3,5 1995 BOR-60
uo, 10 5 2000 BOR-60
(U,Pu)O, 10 12 2000-2001 BOR-60
(u,Pu)0, 16 5 2004 BOR-60
Pu02, UO2 and MOX Decontamination factors (DF) from main FPs
Main FPs
Bun voruiuea
Ru-Rh | Ce-Pr - Cs Eu Sb
y-|| PuO, for BN-350 (test, 5o 220 > 3000 40 | 200
{ ng91)
PuO, for BOR-60 (test{ 33 40,50 | 4000 | 40..50 | 120
1995)
UO, for BOR-60 (test, 2000y > 30 ~ >4000 | >200 | ~
(U,Pu)0, for BOR-60 (test| 20.30 | 25 | ~10000| >100 | ~
2001)
Ch T+0,+N;
Mixing device
Mixing device NayPO, r‘
Py bath

NaCl+CsCl

Spent fuel

Chlorination {dissolution)

(650°C)

Sequence of operati

Purification of meit
(650°C)

MOX Electrolysis
(630°C)

Cathode: UO:27+2¢” - UO2
Pu022'+2e' - PuO;
Anode : 2CT 5 Clz +2¢°

ons for pyroelectrochemical reprocessing of
spent fuel in MOX-fuel.




MOX-MOX 2004 experiment

2004 2004 2000
Main MOX -3 400 g, Additional MOX cathode 1+ Main MOX - 3 200 g,
deposit Pu content - 10 Y%owt .

Pu content - 30 Y%wt .,
Current eff. — 35 % 1060 g Current eff. - 15 %

TECHNOLOGY

____MOX-fuel

6 kg MOX-fuel
i

R

Crucible diameter 250 mm

Crucible diameter 380 mm




Characteristics of MOX-fuel obtained by
pyroelectrochemical process

Particle density — 10,8 g/cm?

O/M ratio 2,0-2,03
Content of corrosion-active impurities, % no
more: carbon 18-10-3
fluorine 2103
chlorine 7-10-3
Total content of cationic impurities, % no
more 0,5

Totally about 6000 kg of granulated
fuel (MOX and uranium oxide)
will be produced to end of 2004

Some characteristics of demonstration experiment on UOX and

o MOX fuel reprocessing
Process Process
. . V0O,—»UO; MOX—->MOX
Characteristics F T o Juction
Test or production| . r producti
line line
Recovery rate of fuel 95,91 >99.6 94,83 >99 5
components, %
Portion of Uand Pu in 2.90 Will be 3.90 Will be
recycled products, % ’ recycled ’ recycled
’;echnologlcal losses, 119 <0.4 1.27 <05
(4
DF on Cs 10000 > 1000
DF on REE > 100 > 100
DF on noble metals ~10 ~10




Recycle of reprocessed fuel in the BOR-60
reactor in vibrocompacted mode

* Fuel UO,+PuO, (mechanical mixture) has burn-up > 17%,_
» Some fuel pins were under PIE (b.u.4,8 - 9,8 % )

» MOX reprocessed fuel used for new fuel pins production in
20602 and under irradiation in the BOR-60 from 2004

HLW streams after pyrochemical reprocessing

|
_ b Salt Radioactive Cs
4—————| removal >@

FPs [N aClJ
CsCl
NdPO
Phosphates “’J
[c=ro:

Wastes Phosphates Spent salt
Characte- Phosphates, contained FPs and Alkali chlorides

ristics other impurities High activity, high heat release

Basic 11 wt. % Nd, 81,96 wt. % CsCl
e]ements _,,4;4, Wt % Ce— — 1 8,04 wt..%-NaCl : —
Expected |98 kg for 800 kg LWR fuel 14 kg for 800 kg LWR fuel

amount | 43 kg for 300 kg FBR fuel 7 kg on 300 kg FBR fuel




Experience on pyrochemical HLW

treatment
Vitrification of pyrochemical HLW
Type of HLW
Characteristics Phosphates +
Phosphates Spent salt Spent salt
. Pb(PO,) NaPO,, AIF NaPQ,, AlF
Glass-mat 32 3y AlF3 3r A3
ass-matrix NaPO, AL, ALO,
Method for vitrification, wit\l:g:;fci:g?l'\:fieorgion wit'noL:,titcrcif‘ni\feartsii‘c:lr.ll
P . — 0 ' 4
vitrification T=950°C T=9500C T=9500C
Amount of wastes in
glass, wt.% 28 20 36
of*37Cs on 7 day, 7*106 7%10% 4*106
n/rm2 * day
Thermal stablhty, °C 400 400 400
Radiation stability 107 Gr (for y & B) 10%® o-decay/g

Experience in operation
of automatlc facility for the BOR-60 fuel rods and assemblies fabrication

SSC RIAR

Fuel type Mass, kg Period
U0, 90% per cent enriched in 2U 98.85 1977...1987
(U, Pu)0, 816.71

Irretricvable loss of the fuel composition during the whole period of the facility
operation is 0.12 kg, that makes 0.013 per cent of the total amount of the fuel

reprocessed at this facility.

Oxide fuel

Granulated fuel production
. 99,5 %

Fuel assembly production
K,=09 K, =059

Control of fuel rods
with vibropacked fuel

K~ 085 K,=095

K= 093

Fabrication of fuel rods wi
th vibropacked fuel

K =095

K [~ reliability factor (ORYEL 1)
K~ reliability factor ( ORYEL 2)




&____.‘ Spent fuel of LWR
F u e l cyc I e r PUREX Plant I Pyroelectrochemical
reprocessing

. w
Of a Ctl n Id e Pu0, NpO; | (Am,Cm+REE}
burner reactor
Pyroelectrochemical arget material Zﬁmﬁ)ﬁj
production of fue! preparation P @Y
U,
E : Y 'IT : f lPu,uo: s P, Ne)Ox I
ue [ Fuel Pins Manufacturing J { Targets Manufacturing I
. ‘L VIBROPACKING, FUEL ASSEMBIES MANUFACTURING l
‘ll FUEL PINS w TARGETS
[ A B F R (RBN300) I
¥ X
[ MECHANICAL DECLADDING _'
80% 50 % 25% 5%
FUEL CRUSHING Volatllo FPs FUEL CRUSHING
VACUUM-THERMAL VACUUM-THERMAL
TREATMENT
| Pu,
v Al PYROCHEMICAL
FOEL REPROCESSING SEPARATION
PREPARATION {Am + Cmy REE
EXTRACTION
neeen of &m, Cm, REE
I san FPs - . FPs,including 50% REE
----------------------- VITRIFICATION

¢ (U, Np)O, fuel - pyrochemical production, irradiation and
" PIE (burn-up 12,5% and 20%).

4 UO,-20%Pu0,-(3-6)%Np0, fuel — pyrochemical production,
- irradiation.

@ (U,Pu,Am)O, fuel - pyrochemical production, irradiation.

@ Targets with Am for transmutation in the BOR-60 reactor —
pyrochemical production, vibropacking, irradiation

@ Pure actinide isotope irradiation
@ Behavior of Np, Am, Cm in pyrochemical processes.

@ Study of Am electrochemistry in molten chlorides
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Current status of pyrochemical
process in RIAR

% Technological development: For
reprocessing and production of oxide fuel the
main processes and equipment were
developed and tested. Total amount of
produced fuel is about 6100 kg (MOX, UQ2,
special types). About 35 kg of BOR-60 and
BN-350 reactors was reprocessed. The basis
of technology were created. The feasibility
study carried out for industrial plant for
closed cycle of BN-800 reactor.

Current status of pyrochemical
__process in RIAR:

% Industrial implementation: The BOR-60
reactor constantly has core with vibropacked
fuel produced by dry method. The test facility
for closing of the BOR-60 fuel cycle is under
design. The BN-600 reactor — 12 fuel
assemblies with MOX fuel were irradiated, 3
LTAs are under irradiation. Semi-industrial
facilities are under modernization for future
production of 50 MOX FAs per year. The re-
start of semi-industrial operation will be on
2006.

11



Recent important projects in
fast reactor cycle (RIAR)

- Weapon Pu utilization program:

@ Preparation of semi-industrial facilities for
MOX-fue! production

- Irradiation of 21 LTAs in the BN-600 reactor

TR
N e e Y I o L o T P el Tl e T L.t Y e

Programs initiated by Rosenergoatom and
Russian State Duma:

4 Concept on MOX-fuel production for the BN-
800 reactor

4@ Concept and experimental validation of closed
fuel cycle for BN-800

12



Design of the fuel cycle of BREST reactors

I@)

@

Closed cycle for fuel reprocessing
and fabrication

Full Pu reproduction in the core
without U blankets (BR~1.05)

Transmutation of most hazardous
long-lived actinides

Low decontamination of fuel from
fission products during
reprocessing. Fuel facilities in the
closed cycle should be unsuitable
for Pu recovery from spent fuel

On-site fuel facilites to avoid
shipment of large amounts of
high-level and fissile materials

Cost-effectiveness of the entire
complex (reactor and fuel cycle)

Technological Support to
Nonproliferation of
Weapons-Grade Materials
in the Closed Fuel Cycle of
Fast Reactors

@Fast reactors do not need enriched
uranium,

@®Pu and spent fuel will be gradually
removed from existing storage facilities
and spent fuel cooling pools at NPPs to
be used for fabrication of the first cores
for fast reactors (spent fuel reprocessed
o recover Pu)

#Initial recovery of Pu and fabrication of
the first cores for fast reactors should be
carried out at safeguarded facilities in
nuclear countries

Main characteristics of the on-site nuclear fuel cycle

Characteristic Value
Annual plan for FA reprocessing and fabrication, FA/year:
BREST-OD-300 29
BN-800 259
Pu going to waste, % 0.5
Operating power of process equipment, total 2240
Total area of the building, m® 31500
Space volume of the building, m* 236400
Staff 240

13



Tentative scheme of radiation-balanced proliferation-resistant
closed nuclear fuel cycle of large-scale nuclear power
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Concept of the closed fuf-<Cyelg mbarfulod
Plant

' for reprocessing and production of the BREST reactor fuel

Concept of the Plant for reprocessing and production of the
BREST reactor fuel :

Production of mononitride fuel from
the BREST spent fuel at the stage of Cadmium cathode
pyrochemical reprocessing °°\ @ Q /

Production of mononitride fuel pellets
Fabrication of fuel rods with sublayer

on the basis of pelletized fuel
Manufacturing of the BREST fuel

assemblies

/

Anodic basket
Spent fuel
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1.Area for cutting of fuel assemblies and opening of fuel rods 2. Reprocessing area 3. Area for
moulding powder preparation and fuel fabrication 4. Fuel rods fabrication area 5. Fuel assemblies
fabrication area 6. Fuel assemblies handling chamber 7. Anteroom for BN-800 fuel assemblies 8.
Anteroom for components 9. Anteroom for fuel rods 10. Area for preparation of claddings and fuel
rods components 11. Mononitride plutonium making area 12. Laboratory 13. Decontamination area
14. Ventilation center

Layout of the BREST-OD-300 on-site fuel cycle facilities

Possible flows for BN type

- @ Reprocessing of LWR SNF is possible for two
tasks

= recovery of slightly enriched uranium for re-
enrichment (SNF with medium burn-up)

= Recovery of Pu and MA for burning

4 Program for BN type reactors introduction
(BN-800,BN-1600,BREST) demands Pu (+ MA)

4 One initial loading of BN-800 demands 160-
220 tons of LWR SNF (+ annual additions)

@ Uranium after recovery of Pu(+MA) could

store instead LWR SNF with 5-10 times volume
reduction

15



(Example)

Reprocessing of LWR spent nuclear fuel for

recovery of uranium or plutonium(+MA)

Storage for

LWR
' LWR reactor
| Spent
1 FAs

| Manufacture of fue! and assembling ]

A

i

Storage for
concentrate of
PuQ,, MA, FP

LWR SNF
3
A a. &P
Concentrate of
, \U{ Pu0,, MA, FP
i AUF or U,04
il , pent ¢ 5] Complex for wastes
eyl As - — - Lw treatment and
1 P I (Fluoride volatility) reprocessing l storage
R o ST T e
y N Compiex for waste
Storage for BN Decladding I storage
'
SNF L e ! Plant for SNF treatment
Complex for
SNF storage

LWR SNF

Storage for
LWR SNF

St
SNE

Management with plutonium after reprocessing of

ﬁ?—]/'
Concentrate of
Pu0,, MA, FP

Storage for
concentrate of
PuO,, MA, FP

Pyrochemical reprocessing

|

l

| Fuel production and assmblingJ

BN reactor

HLW
Complex for wastes
treatment and storsge

Complex for waste
storage

orage for BN

Complex for
SNF storage

fl BN irradiated
| Fas

BN fuel
cycle
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Combined fuel cycle of FBR with utilization of LWR SNF
and replacement of LWR SNF by UO, after reprocessing

i — FP instead
11 LWR SNF
Storage for
LWR SNF
Complex for
SNF storage E .
/1 Pyrochemical reprocessing l e
¢ | Fuel production and assmbling l - )
| ] Complex for
I . HLW ,
| 4 nBN reacior wastes treatment
BN FAs PE 15 and storage
= Complex for waste [~
. storage and disposal
Intermediate BN fuel
storage for BN 3 cycle

S . BN 1irradiated
SNF [ﬂ N

Advanced fuel cycles of Fast Reactors
Conclusions

éombination of the “dry” technologies, granulated fuel vibropacking
© processes and unique properties of the vibropac fuel rod make it
possible to realize a new comprehensive approach the fuel cycle

problem including the problems related to the utilization of plutonium
of different quality

The mass tests of the fuel rods with vibropac uranium-plutonium oxide

- fuel in BOR-60, successful tests of the experimental fuel assemblies
in BN-600, reliable operation of the ERC facilities allow us to make
conclusions of the real possibility to construct safe, economic
uranium-plutonium fuel cycle based on the above technologies as
well as to provide reliable control and accounting system for both the
power and weapon grade plutonium in nuclear reactors

Nitride fuel and new type reactors (Lead cooled FR — BREST) are also
under active development as perspective and more safe option for
future large-scale nuclear energy with fast reactor.
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Questions and Answers from the Citizens
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US Public Opinion
On Nuclear Energy

by
Ann Stouffer Bisconti, PhD
President

Bisconti Research, Inc.

BRi
US Public Becoming More
Favorable to Nuclear Energy
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US Public Becoming More
Confident About Nuclear Power
Plant Safety

| —e*— % High Safety Rating (5-7)

- -4 - % Low Safety Rating (1-3) |
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Women: Less Favorable to Nuclear
Energy
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Women: Less Aware of Nuclear
Energy Benefits

Percent Named Nuclear Energy as One of the Best Electricity
Sources for Air Quality Protection, by Gender

a Men OWomen
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