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Announcements

°On behalf of Chairman Oshima, remarks were given by Dr.Mukaibo,
Acting Chairman, representing Atomic Energy Commission of Japan in

Opening Session, on Monday, April O.

»Title of the presentation by Mr.Gerard Errera, CEA in Session 2 on Tuesday,
April 10, was changed to “Nuclear Energy Future in an Interdependent World

-~ a French View.”

*On behalf of Minister Muto, remarks were given by Mr.Nukaga, Parliamentary
Vice—Miniéter, representing Ministry of International Trade and Industry at

Buffet Lunch on Wednesday, April 11.
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JAIF Charman's Address
23rd JAIF Annual Conference

Kyoto International Conference Hall
April 9, 1990

Mr. Chairman, ladies and gentlemen, it is a great honor
for me to give this opening address of the 23rd Annual

Conference on behalf of the Japan Atomic Industrial Forum.

First, for those participants who are all the way from
corners of the world to participate in the Conference in
Kyoto, the ancient capital of Japan, may I express most

hearty welcome.

We are now in a historic period of time when, irrespective
of differences in ideclogy, the world is building a new order
based on world peace and mutual cooperation. The JAIF Annual
Conference we are holding at this time is of great significance,
I would say, in that it gives us the opportunity to review a
wide range of problems concerning unclear power, an important
task in energy policy, and to discuss the way it ought to be

~and the course to be pursued in the future.

So far, independent energy policies have been made among
the different countries, as each has built them on separate
security policies. But the scale of economic expansion means
that the energy policies of any country will have a significant
influence on the world balance of energy supply and demand.
With further growth in the world demand for energy, one can

easily predict a still greater influence in the future.
At the time of the oil crisis, the International Energy

Agency (IEA) used its influence to adjust energy policies

among countries, for example, calling for a halt to the

0—1—-1 E



construction of oil-burning thermal power plants to reduce oil
consumption. More of such international adjustments now needs
to be made, both in quantity and guality, to ensure the
stability of energy supply and minimize its environmental
effects throughout the world. In other words, it is time for
comprehensive reviews to be made on world energy policies,
including the policies of developing countries. Japan has

an active role to play in such reviews of world energy policies,

The peaceful uses of nuclear energy have been promoted
in Japan, dependent as we are on foreign imports for most of
our energy resources, under the policy of introducing nuclear
power as a technological means of getting what nuclear energy
offers in abundance. This policy has encouraged the diversity
of energy sources in Japan, with nuclear power contributing
largely to the stability of energy supply. Photovoltaic
power generation and other new energy technologies are also
in the course of development for practical application. But
nuclear power, depending on its use as a technological means
of supplying large volume of energy in the future, will have
a greater influence than ever on the energy situation in the

world.

The utilization of nuclear energy in Japan has been with
the utmost consideration and measured for safety ever conceived.
Of course, we are prepared to develop facilities and equipment
that will be still safer. Some are worried about the safety
of nuclear technology, arguing for a halt to its use. But
this would mean a denial of technological advancement and
preclude us from handing on to posterity a choice of energy
technologies, with all the provisionsg that have been made
for higher safety. Any concern for safety should not lead
people to rule out nuclear energy but to demand the development

of safer technologies.

0-1-2 E



Plans are afoot to build nuclear power plants in many
countries, industrialized and developing alike. Any
advancement in technology should involve improving intricate
devices to make them easy enough for anyone to handle. 1In
this respect, it would seem that not enough efforts have been
made in the development of nuclear power. From now on, in
view of the need for and supplementary role of smaller
generating reactors, each country should improve its favorite
technologies by developing nuclear reactors that will be safer
and easier to handle. The International Atomic Energy Agency
(IAEA) will be asked to use its efforts to ensure that these
nuclear technologies for peaceful application are transferred

to developing countries.

Nuclear energy will not be used to the best advantage
as a technological source of energy until in the long run
the nuclear fuel cycle is completed. The commercialization
of the nuclear fuel cycle is a challenge for Japan, because
this country is trying to do its part as a pioneer in the
frontiers of technology to open a new horizon for mankind
just as the United States and the Soviet Union take up the
challenge of space exploration. However, it is a very sensitive
field of technology which Japan is trying to advance, and so
sustained efforts must be made to gain sufficient understanding

and cooperation for it from within and outside this country.

One of the least understood lines of nuclear policy among
the public of Japan and all other countries is the disposal
of high level radioactive waste. This policy line can hardly
appeal to the people's sensibilities because it takes a very
long time for the technology to elicit a response. The
government and nuclear interests are well advised to speed

up to form concrete ideas, schedules and principles that will
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make it easier to understand - to show the people a total
plan that will convince them that their country is responsible
for the technology. A positive response to this may well be

expected from the Atomic Energy Commission of Japan.

On reflection, we realize that nuclear energy poses a
serious problem because the nuclear civilization has not
attained maturity. We are called on to see that the nuclear
civilization is handed on to the next generation and to the
21st century as a model for all civilizations. To achieve
this, nuclear interests must listen seriously and humbly
opinions of many more people so that they can be reflected
in the development of nuclear energy in the years ahead.

That is why Dr. Kenichi Ohmae, Director of McKinsey & Company,
was entrusted with this task of making program of this Annual
Conference we are now having. You are all invited to discuss
nuclear issues from the ground up and without reserve, and then

to come up with all the problems you may propose for solution.,

May I close by expressing my heartfelt gratitude to the
chairman and members of the program committee for this
Conference, the chairmen of all the sessions, the speakers
from within and outside Japan, and all those present in this

place of meeting.

Thank vyou,
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EXECUTIVE SUMMARY

In 1979, as Governor of Tennessee, I came to Japan on a new mission:
To encourage Japanese investment in Tennessee so that the people of my
state could have better jobs. Today more than 80 Japanese companies
have major plants in Tennessee. It has been an important factor in
creating a higher standard of living for Tennesseans. Ambassador Mike
Mansfield always said that the two-country relationship between Japan and
the United States is the most important two-country relationship in the
world. The bridge across the Pacific between Japan and Tennessee is
perhaps the strongest bridge between any American state and Japan.

I'm here today, as president of The University of Tennessee, on a new
mission: To create new partnerships between Tennessee and Japan that
will create jobs and improve our standard of living while keeping our
environment safe.

Tennessee is one of the world's most important centers for energy research.
The University of Tennessee, Knoxville is one of America's 50 major
research universities., Just a few miles away from The University of
Tennessee is the Oak Ridge National Laboratory--one of the U.S.
Government's largest energy research laboratories. Knoxville is also the
home of Tennessee Valley Authority, the largest electric utility in the
United States.

We want to create a partnership between Tennessee's energy research
center and the universities, corporations and utilities of Japan. Our two
countries have a third of the world's money, the world's best jobs and a
disproportionate amount of the world's scientific know-how. We should
combine these relationships, money and knowledge so we can produce
energy in ways that will create a safe environment for our two countries
and all the people of the world.

I have with me two of The University of Tennessee's most distinguished
scientists: Dr. Bill Colglazier, the director of UT's Energy, Environment
and Resources Center; and Dr. Lee Riedinger, the director of the Science -
Alliance, a joint center of UT and Oak Ridge National Laboratory. I
invite you to talk directly with me or with them if you would like to learn
more about this partnership.
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INTRODUCTION

Eleven years ago 1 came to Japan for the first time. I was on a
mission at the direction of the President of the United States. I was the
newly elected Governor of Tennessee. I had gone to my first White House
dinner where President Jimmy Carter said in no wuncertain terms,
"Governors: Go to Japan. Persuade them to make in the United States
what they sell in the United States. Bring their plants and those jobs to
your states."

When I campaigned for Governor one year earlier, 1 had walked
across my state. I had walked more than 1,000 miles. It had taken me six
months. I had seen that people needed better jobs. It never occurred to
me then that the solution to our need for better jobs might have something
to do with Japan which was 7,500 miles away from my home in the Great
Smoky Mountains of Tennessee. Not one Tennessean had said to me on
my walk, "When you're elected, go to Japan." Tennesseans wanted better
jobs, but getting them from Japan was not on their minds. My own idea
of Japan then was a picture postcard stereotype: hot springs, Mt. Fuji,
and Madam Butterfly somewhere on the other side of the world.

When I arrived in Japan I found that the people of this country did
not know much more about us than we knew about them--the singer,

Brenda Lee, the Tennessee Waltz and Jack Daniels whiskey. 1 found it



necessary to carry a map with me on my visits to businesses. And in one
case, a very polite Japanese businessman after we had talked for a long
time about why he should put a plant in our state said, "Thank you very
much. Now please tell me just what is a Tennessee?"

1 think today we know each other much better. Former Ambassador
Mike Mansfield says the most important two-country relationship in the
world is between Japan and the United States. I would argue that the best
relationship between Japan and any state in the United States is between
your country and the State of Tennessee. Over the last 11 years, more
than 80 Japanese businesses have found their home in our state including
major investments by Nissan, Bridgestone, Komatsu, Sharp, Toshiba,
Nippondenso and Matsushita. Trade has become more of a two-way street.
Japanese companies are the largest purchasers of our Tennessee agricultural
products. We have learned a great deal more about each other through
conferences and exchanges and friendships. We have learned that the
dogwoods and the cherry blossoms bloom at about the same time, that the
maple leaves in the mountains of Nikko and the Great Smoky Mountains
turn their colors together. Our state flower, the iris, began in Japan. We
exchange students, and now there is even a new Japanese high school,
Tennessee Meiji Gakuin in Sweetwater, Tennessee not far from The
University of Tennessee where I am now President. There is a strong

bridge across the Pacific between Tennessee and Japan.



Eleven years agoy, on my first trip to Japan, my mission was to
recruit better jobs for the people of my state. Today, as President of The
University of Tennessee, I am here on a new and different, but equally
important mission. This new mission is to seek your cooperation in
working together to discover new and better ways to help our countries and
the world improve our standard of living without destroying the human
environment.

Just two weeks ago I was privileged to attend a weekend meeting
of the U.S./Japan Commission for the 21st Century. The commission
includes a dozen distinguished representatives of Japan and a dozen
representatives of the United States. The commission members recognized
the difficulty of trade talks between our countries and the importance of
finding solutions to those problems. There was one conclusion that I
believe it is fair to say was unanimous among all of those attending,
Japanese and American. It was this: The greatest and most important
potential area of cooperation between the United States and Japan during
the 1990's would be to use our disproportionately large share of the world's
money, brain power and new technology to protect our environment while
we are gaining new wealth.

In summary, what Ambassador Mike Mansfield has described as the
most important two-country relationship in the world needs to put its

energies and resources together in a powerful way in one simple model:
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better jobs and a safer environment. Eleven years ago, I discovered that
Tennessee had a unique opportunity to play a central role in the efforts to
persuade Japanese businesses to make in the United States more of the
products that they sold in the United States. By a simple accident of fate,
Tennessee happens to be located in the center of the United States
population. One of my favorite photographs is a picture that a satellite
took of the United States in the early evening when all the lights are
turned on. I would show this to my Japanese friends. They would find it
fascinating. East of the Mississippi River, all the lights are on and
Tennessee is in the center of the lights. West of the Mississippi River, it
looks like all the lights are turned off, at least until you get to California.
Companies that were interested in making products and transporting them
at a low cost would find it better to come to Tennessee.

Tennessee is equally well positioned to participate in the new
mission between Japan and the United States; to find new ways to create
better jobs as well as a safer environment. The reason for that is the
solution to the problem depends more than anything else upon how the
production of energy affects the environment. In other words, can we find
ways to produce enérgy that do not destroy the environment? In
Tennessee there exists today one of the world's most important research
centers for enmergy and environment. At the center of that is The

University of Tennessee, one of America's major 50 research universities.
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President Bush visited our university just two months ago, proclaimed it as
one of America's major research universities and spent time studying the
application of biotechnology to solving environmental problems. A few
miles away is the Oak Ridge National Laboratory, America's largest and
most diverse energy research and development institution. Also in
Knoxville, Tennessee is the headquarters of Tennessee Valley Authority, the
largest electric utility in the United States. These three major institutions
already are hard at work on research and development concerning energy
and the environment. I will detail in my remarks today how we propose
to accelerate those efforts.

The reason I am in Japan, however, is because I know that we can
do much more if we work together. We need to widen the bridge across
the Pacific between Tennessee and Japan. Instead of only pursuing jobs,
we must pursue how to have better jobs as well as a safer enviroﬁment,
In working together on the environment we do not have the same kind of
competition 'that has led to acrimonious disputes between our two countries
over trade. There is, after all, only one environment. The winds blow all
the way around the world. There is only one ozone layer. If global
warming changes the weather, it changes the weather everywhere.

I have accompanying me on this mission two of the most
distinguished scientists from The University of Tennessee, Dr. Bill

Colglazier, who is the director of our Energy Institute, Environment and
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Resources Center, and Dr. Lee Riedinger, who is the director of the
Science Alliance between the Oak Ridge National Laboratory and The
University of Tennessee. I have been authorized by Dr. Alvin Trivelpiece,
the Director of the Oak Ridge National Laboratory and Marvin Runyon,
the Chairman of the Tennessee Valley Authority, to say that they and their
institutions join with us at The University of Tennessee in welcoming a
partnership with Japanese universities, businesses and government in this
mission. Dr. Trivelpiece is the former executive director of-the American
Academy for the Advancement of Science. Marvin Runyon is well known
in Japan because he was the first president of Nissan Motor Manufacturing

Company in the United States.

THE DECADE OF THE ENVIRONMENT

We expect the 1990's to be the decade of the environment. We
expect Japan and the United States working together to lead the world in
finding ways to have better jobs as well as a safer environment. And we
expect the well-established bridge across the Pacific from Tennessee to
Japan to be one of the most important pathways as we work together for
what will be the most important two-country mission of the 1990's: new
relationships between energy and the enviromment to produce better jobs
as well as a safer environment for the people of our countries and for the

world.



We have entered into an era of expanding democracy around the
world in the 1990's. The remarkable ascendancy of democratic institutions,
affirming the interdependence of political and economic freedoms, may be
the most significant development of this century. Continued flowering of
liberty and human rights will depend in part on maintaining economic
growth among the growing number of democratic countries with market
economies.

But that economic growth requires energy. After the respite of the
past decade from oil market instabilities, the expectation for the mid-1990's
is increased dependence on OPEC oil and possible price increases. Tﬁe
0oil market problems of the 1970's had a disastrous effect on world
economic growth leading to international and domestic tensions. The same
potential exists in the 1990's. James Schlesinger recently warned the U.S.
Congress that rising oil prices and growing demand will soon push the U.S.
bill for imported oil higher than the nation's 1990 trade deficit; he and
many other experts expect a price surge for oil of 30 percent to 40 percent
in the decade. So, one of our most important challenges for the 1990's will
be to provide cost-effective and secure energy supplies to fuel our economic
growth and to avoid the instabilities experienced in the 1970's.

We have learned as well from hard experience that economic growth
is not an end in itself. The 1990's, I believe, will also be known as the

"decade of the environment." It was the top TV news story in the U.S. last

0—4-9



year, accounting for 400 stories on our national networks. In 1988 it was,
for the first time, an important issue in a U.S. presidential election.
Protecting the environment has become a priority issue around the world
as well, even a political issue in Eastern Europe, the Soviet Union and
developing countries. Increasing concern about global environmental
issues--greenhouse warming, ozone depletion, and acid rain--have made the
environment a topic of international negotiations and summit meetings. At
universities such as mine, students are not only vitally interested in topics
ranging from solid-waste recycling at home to protection of tropical forests
overseas, they are attempting to do something about their concerns. At
home at our dinnertable, our daughters insist that we recycle in our family.
This month we will celebrate at universities and cities across the United
States the second Earth Day, exactly 20 years since the first helped to
launch the environmental movement.

Protection of the environment can have economic impacts. In the
United States, 80 percent of the public believes, according to recent public
opinion polls, that protecting the environment is so important that
requirements and standards cannot be too high, and continuing
environmental improvéments must be made regardless of cost. When faced
with real choices, however, it is unlikely that the public would be willing
to forgo everything else to protect environmental values. But the price

that the public is willing to pay for safeguarding the planet is quite high
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and growing. And failure to protect the environment can have staggering
economic costs as well, as we have seen with the recent oil spill in Alaska
and our nation's Superfund program to clean up contaminated hazardous
waste sites. The current environmental debate in the U.S. Congress is over
the new Clean Air Act, and how stringent it should be. Yet no one is
arguing against having a strengthened law because the public wants clean
air.

The wvital connection between environment and economic
development was elegantly stated by Saburo Okita last year in his speech
to the Ecology '89 International Congress and Exhibition.  "The
environment," he said, "is basic to continued human survival, and long-term
prosperity for mankind is inconceivable unless we ensure that future
generations are also able to receive full benefit of the blessings of nature.
But at the same time, development is also necessary in order to solve the
problem of poverty in the developing countries and to enable all people
everywhere to live civilized lives in a better environment. Environmental
protection and economic development must thus be seen as mutually
complementary concerns."

Minimizing conflicts between the environment and economic
development, especially energy production, becomes a critical task for
politicians and technologists. Energy and environment are intimately

related; some of the greatest potential threats to the environment, such as
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global warming, are impacts of energy production. The challenge is to
provide the energy essential for continued growth necessary to ensure a
better life and a peaceful political climate for all people, while at the same
time providing a clean and protected environment essential for our quality
of life and well-being. With attention to energy and environmental issues
in the 1990's by both political leaders and technologists, we can chart a
course for the next century that will ensure that our children and
grandchildren have productive, healthy and happy lives on this magnificent
planet.

As Governor of Tennessee, I created a Safe Growth Cabinet
Council to coordinate state efforts in promoting environmentally-sound
economic development. Japanese corporations have helped to provide that
safe growth for Tennessee, Japan will play a major role in helping the
world to expand its technological possibilities to provide the tools needed
to sustain economic growth and to protect the environment. I have come
here to tell you what we are doing on these issues, to seek your input, to
find out more about what you are doing, and to explore possible areas of

collaboration.

UNIVERSITIES SOLVE REAL-WORLD PROBLEMS
Only relatively recently have universities, industry, and state

governments in the U.S. recognized the relevance of research universities
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to economic development and the importance of universities having focused
research centers to attack complex real-world problems. Both trends are
counter to the "ivory tower" model of the university. Within the U.S,,
states are engaged in a competition with their neighbors over attracting new
industries and jobs and developing high technology corridors. Almost
simultaneously, the private sector, state governments and the federal
government héve realized that a first-rate higher education system is a key
ingredient in maintaining and expanding industrial competitiveness. State
governments now see the importance of research universities in attracting
industry and fostering new jobs and start-up ventures. Umiwersities have
recognized that focused research centers can be used to target intellectual
resources on vital societal problems. These focused reSearch centers often
cut across departments and disciplines because complex problems cannot
be neatly compartmentalized. These centers are proliferating at
universities, often with help from the private sector. The U.S. government
has moved in a big way towards support of these research centers as well.
These two very important trends at research universities in the U.S. in the
1980's--stressing their relevance to national and regional economic
development and'utilizing focused research centers for solving important
problems--have been stimulated and enhanced by the growing partnership

between universities, government and the private sector.
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ENERGY AND THE ENVIRONMENT AT THE UNIVERSITY OF TENNESSEE

As one of the 50 major research universities in the United States,
The University of Tennessee has been involved in energy and
environmental research for more than two decades. In 1973, the university
created the Energy, Environment, and Resources Center to bring together
faculty and students from many different disciplines to work on real-world
problems. The center conducts over $8 million in research each year. The
university also has a major interdisciplinary program in ecology, a Center
of Ekcellence in waste management research and education, and strong
programs in nuclear, chemical, and environmental engineering. Much of
this research is in collaboration with Oak Ridge National Laboratory and
the Tennessee Valley Authority--two energy and environment institutions
that I shall speak about shortly. The university also has one of the best
research programs in the U.S. on the application of biotechnology to
environmental problems. When President Bush visited the university in
January of this year, he was shown how microorganisms can be used to
degrade toxic chemicals in the environment. Scientists at the university are
involved in research on environmental issues ranging from global warming
and acid rain to radioactive, hazardous and solid waste management.
Research on energy production ranges from inherently safe nuclear reactors
and fusion to clean coal and solar. Most importantly, the scientists and

engineers work hand-in-hand with economists and social scientists, since

O—4—14



public perceptions about a technology and its economic feasibility are

crucial factors in deciding whether or not its potential can be realized.

UT & THE OAK RIDGE NATIONAL LABORATORY

The University of Tennessee is fortunate to have nearby as a "sister
campus" the nation's largest and most diverse energy research and
development institution: The Oak Ridge National Laboratory. The
laboratory has 4,400 employees and a budget of $400 million per year. Its
two primary missions are to conduct applied research and engineering
development in support of the U.S. Department of Energy, and to perform
basic scientific research in selected areas of the physical and life sciences.
Energy research at the lab covers fusion, nuclear fission, conservation,
renewable energy and fossil fuel. Environmental work covers global
warming (with a new Center for Global Environmental Studies), acid rain,
toxic chemicals and many other areas of environmental science. The
laboratory is playing a major role in developing new technologies to reduce
the cost of cleaning up environmental problems at Department of Energy
facilities and developing new technologies to help alleviate global warming,
It is also helping to develop the new energy plan for the U.S. being
formulated now by Secretary of Energy James Watkins.

The University of Tennessee and Oak Ridge National Laboratory

have developed a close working relationship, including the Joint Institute
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for Heavy Ion Research, the ‘Graduate School of Biomedical Sciences, the
Graduate Program in Ecology, and the crown jewel: The Science Alliance.
The Science Alliance promotes joint research and education between the
two institutions. By letting the two institutions pool their intellectual and
financial resources, it creates a more fertile environment than either could
achieve on its own. The partnership's cornerstone is the Distinguished
Scientist Program, through which esteemed researchers are appointed to
joint positions. The 11 Distinguished Scientists--ranging in fields from
nuclear engineering to environmental biotechnology--have brought
outstanding research groups, external funding and prestige. Several of the
Distinguished Scientists are engaged in environmental research and energy

technology research.

UT & THE TENNESSEE VALLEY AUTHORITY

The Tennessee Valley Authority is a wholly owned corporate agency
of the United States. It was created in 1933 as part of President Franklin
Roosevelt's economic development program. TVA operates the largest
electric power system in the U.S and manages America's fifth-largest river
system. Originally, TVA built multi-purpose dams for electric power, flood
control and navigation. Today the agency operates hydroelectric, coal, and
nuclear facilities for generating electricity, continues to provide flood

control and navigation on the Tennessee River, and carries out a variety
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of economic development and natural resource programs. TVA has about
25,000 employees and a budget over $5 billion. By focusing on efficiency,
productivity, and accountability, TVA has been able to hold electric rates
fixed for the past two years.

TVA is aggressively pursuing improvements in energy production
and environmental protection. It has cut sulfur dioxide emissions in half
and reduced particulate emissions by 93 percent. Its fossil plants have been
operating in recent years at 20 to 25 percent below the allowable rate for
sulfur dioxide emissions. The agency is developing and testing new
pollution-control and clean-coal technologies, such as its Atmospheric
Fluidized Bed Combustion pilot plant. TVA is also striving to be a leader
in protecting water quality and recreational opportunities in its river
reservoir system. Its National Fertilizer Development Center, which has
developed 75 percent of the world's fertilizer technology, has changed its
name to the National Fertilizer and Environmental Research Center to
focus on environmental problems of agriculture. After several years of
problems, TVA is again operating its nuclear power plants with high
efficiency and rigid safety standards. Its Sequoyah plant ranked second in

the U.S. and eighth in the world last year in the generation of electricity.
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PARTNERS: UT, TVA & ORNL

TVA, ORNL, and The University of Tennessee--all with their
headquarters in the Oak Ridge corridor in the valley of the Great Smoky
Mountains--have many collaborative efforts. Together the three institutions
created several years ago the Consortium of Research Institutions. They
found that there was a major synergism in combining the resources of a
major research university, a major national laboratory and the largest U.S.
electric utility. The consortium members meet quarterly to discuss topics
of mutual interest in energy and environment and to plan cooperative
ventures. One example is the Power Electronics Application Center, which
the consortium put together. This center was successful in winning a
national competition and is now supported by the Electric Power Research
Institute, the research organization for all the electric utilities in the U.S.

A priority for The University of Tennessee is to develop additional
joint institutes and other collaborative endeavors with ORNL and TVA.
One that is being formed now is the Joint Institute for Computational
Science to address important issues related to high-performance computing.
The institute will unite computing and scientific experts at UT and ORNL
for research, developfnent and educational purposes. Its activities will
center on developing the science and technology base to make "massive

parallel" computing widely useful.
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Another new institute being created is the Joint Institute for Energy
and Environment. It will focus on energy technologies to combat global
warming, applications of biotechnology to protect and clean up the
environment, and new technologies to- improve management of solid,
hazardous, and radioactive waste. It will be able to call upon all the
considerable resources engaged on energy and environmental research at
The University of Tennessee, Oak Ridge National Laboratory, and TVA.

A third new institute, the Joint Institute for High Energy Physics,
will play a role in the design, construction and eventual use of the super
conducting Supercollider, the spectacular accelerator that will dominate the

field of high energy physics well into the next century.

FRﬁENDS: USA & JAPAN

I have come here today to get your input and advice on how we
might work together. Collaboration between the U.S. and Japan on energy
and environmental issues will grow in the 1990's and beyond. I serve on
a Commission on U.S.-Japan Relations for the 21st Century, which is
examining potential areas of cooperation between our two countries. The
major focus of our discussions within the commission has been on energy
and environmental topics. The institutions that I represent-- the University

of Tennessee, the Oak Ridge National Laboratory, and the Tennessee
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Valley Authority--are especially interested in expanding our connections
with Japan in the area of energy and environment.

I look forward to working with you on my new mission: To create
a partnership between Tennessee's energy research center and Japan so
that we can create better jobs and a safe environment for our two countries

as well as the people of the world.
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Prepared for the Conference of the Japan Automic

Industrial Forum to be organized betwsen April 9-11, 1990
Prof.Dr. Imre Szabd

Secretary of State

Ministry of Industry

The enecgy political concept of the Hungarisn Gevernment ti

b
pot
[

the turn of the millemium

The abjective of the energy palicy concept:

The determination of

- the time span, the ftime horizonmt of the energy policy

- the expected development of energy demands, which ars 1o he
satisfisd economically taking into considerstion the movement space
of the economy

- the ratisnalizetion of use, ag well as

oded

- the compegsition of the energy resourcss ensuring the fulfilment o

I~

the energy demands.

In preparing the energy politicel concept -~ contrary to previous
practice - greater attention is to be given to the movement space of
the economy. The uncerizinties sppearing in long-term energy demsnds
have 1to.be thoroughly znalized. Osterministic emergy prognosis are aof
the past, they are 1o bs replsced by possible demend develooment
ZEN8S .

e present enercgy political concept - having a time horizon of the

I~1-—1



turn of the millenium - considers:

~ the past development of energetics

- the expecied development of energy demands

- the possibilitiess of ensuring the necessary energy resourcss,
including  the amalysis of the eleciric power station construciion
alternatives

- the expactable economic environment of energetics

- the environmant protection conditions of the development of sner-
getics

- research-development tasks related to the energy political cammépﬁ,
and ~finally 1t summarizes the most importamt, urgent tasks related

to the development of energetics.

In the past 3 decade

5

energetics met comtinuously snd practically

Ul

smoothly the energy demands of the production sectors and of the

E

pudlic-comunal  sphers., Howsver this eschievement hes  tled  down
considerables  investment rescurces.  Simultaresusly  our  import

dependance has also increassd,

I—-1—2



("‘L

However the transformation of the econamic structure
did not teke place so far, thus its energy need could

neither decrease in the required pace.

Energy policy has to count with a capital limited
gconomic environment, striectly limiting energetic
investments. Moreover it will remain an essential
requitement to meet the occurring energy demands wit

arn acceptable sefety. As a consequence the following
appearn as economic policy chiesctives which are to

he sided by the means of the energy policy as well:

-~ to decrease the ensrgy requirement of the economy
(the guantity of energy nzeded for ore unit of national

nroduct)

[
i~h
4]
Joet
©
1
b
H
E'l
a3

- the moderation of the pace of increase o

erergy and power.

The above postulates demend that the energy requiremant

of the msterizl sectors on the level of the national
econemy -~ including electric energy -~ should not increzsse.

may also develop at the present or zn even lower level

of energy demand.

I—-1-38



Nevertheless the estimation of the factors determing

the energy demand contaln numerous uncertal

=3
i
p=N
o
43

t

The future energy demand of the economy in the present
situation may be predicted only widely. Simultanecusly
we may nearly stateg with certainty that the pace of

energy demend increasing up t1i1l the turn of- the millenium

ft

will not exceed the increase pace of the BOiss, even

its dropping beck may be expected.

Thus e.g in the case of eleciric ensrgy the annual
demand increase of the public-communal sector in tha

90ies will be 2.5-3 % p.a. compared to the 6 % p.a.

-

gxperienced in the past ten yeers. the

i

Cege O

material sectors the increase pace of the demand will

This mesns that on the long run we may calculat

@

z
i
o

=

a 1.5-2 % annual incregsse of electric energy use.

=iy

Sinee in respect ©

]
St

the direct application of fossi

fuels in the futurs we may not count with 2 considarable

fad]

increase, depending from the development o

gleciric

h

I-1—4



energy demands, 2 total domestic energy utilizaetion

increase of 0.6-0.8 % p.a. may he predicted.

The resource side of the energy system should be prepared
by invelving in the plan appropriately flexible elemenis
and reserves based upen a continuously maintained

demand prognosis in o®der to achieve that it should
become possible to mzet the realistically expected

demands with at least an acceptable safetly.

The gnergy efficiency of the Hungarian economy (the
guantity of GDP produced with one unit of energy)
between the yvesrs of 1871 and 1987 has increased with

the round figure of 30 %. In spite of this, our lsgging

behind the developed - merket econamy capitalist countries
is congiderable.
The difference in energy efficlency is caused to a

smaller extent by the worse speciflc energy utilization

0f the gnergo-technologicel orocesses of the Industries.
The decigive part of the difference, however, 1s caused

(8]
iy
ct
=)
]

by the low net income content products produced

using the energy.

I—-1-—5



In this field the basic task of the economic policy
is to implement the changes and through them to improve

the energy efficiency as well,

So the best way to incressing energy efficiency is
through restructyring the economy, however The snergy
policy may not be without saving, rationslizing

activities.

From smong the energy saving actlvitles an exiremely
important one is the moderation of the electric energy
output reguirements of the pesk periods. Besides this,
the utilization of the local elsciric snergy producing
possibilities representing a lower energy éutput capacity
may also mean econumic output resources. These might
reduce the burdens of the invsstimenis of the powsr

station construction program.

«t

3y
—

ensrgy rationalizing is

i

Another impoertant fleld o

the energy user "infrastructiure” (background indusiry,
instruments, up-to-date briecklaying materials and
deor-window structures, etc.). The implemented

investments in this field may resulti in the saving

oi about 28 PJ p.a.

1-1—8



Towards these products in the recent times - compared
to the earlier onegs - the demand has became lively,
and the offer side has to be gsared up to meet its

s

level.

The realizetion of the outlined opportunities basically
depends from the sconomicalness of the investments.

In order to foster energy rationslizing activities,

to promote energy efficiency, there is a need for

an adeguate stock of means, within which - by turning

f—s

ntoe a market economy - the dominating slements should

be the Tollowing ones:

a/ Energy pricing and tariff policy. The grices of
the energy carriers stould reflect the cost expenditures
of sacuring the rescurceg and that of energy disiribution
and they should stimulete cost oriented management.

Production prices are te be adjusted zsccording to

-
1

ne still existing ensrgy

e

the world merket prices and

price subsidies are to bz graduslly demolished.

[N

b/ A harmonized financial policy stimulating saving
and retionalizetion, which - =.g. through tax allowances

- should promote the Improvement of energy efficiency.

I—-1—7



c/ For extended reproduction it is essentisl to gradually
achieve the self financing of the zconaomic units of

the energy sector, s well as the transforming of

their management in order to raise their interest

in cost saving, in econemic resource development.

The local resource extension possibilities should

alsc be incorporated economically into this system

with an appropriate tarciff policy.

d/ The enfrocement of the snergy saving policy redguires
the establishment of consistent interests. Without
management personal interests, through only financisl
and sanctioning means, the exigting energy saving poten-

tial may not be expleited in its full exient.

In order to meet the predicted energy demand the energy
resources frdm the 1420 FJ p.s. af 1990 have to be

geaved up to about 1560 PJ by 2000. Within the rescurces
the shere aof the domestic cnes will decrease toc 570-

605 PJ, and thus impert demand will reise from 730

PJ to 920-970 PJ. (The increment of import is corresponding

valent.)

i

to about 5-6 Mt p.za. nziturel o0ll equ

I—1~—8



The decisive proportion of energy carrier import so

far - using the advantages of the constructed transporta-
tion systems -~ we obiained fram the Soviet Union.

Since delivery capacity will meet cur import demands

for about 10-15 vears to come, our aim is to exploit

N

it in the future as well.

We also have to meke steps towards diversifying import.

In this respect:

- a new eleciric long-distences cable connection has

i~t

to be built ocut in the direction of Western-Eurape
(Austria)
~ we have ta get conrdécted to the East-West natural

gas trensportation system

i
)
o
ItH]

B

b3
?—‘ 3
o
[op]
3
&3]
i
=

iral oil line - provided Soviet-Yugaslavian
transit stops - would be sultable with some modificetions

for trensporting to Hungary = considerable volume

4]
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gim of improving production efficiency ~ which may

be achleved by exploliting faster and shutting down

the uneconomical deep-level minss, as well as by the
expans ion of economical surface mined lignife production

~ and with the aim of reducing the subsidies, the

pN84

~
T

orders af the State Planning Committee TB) of 1984
and af the Social Eccnomic Commitiee (TGB) aof 1988

introduced the measures necessary.

The ecaonomic reguirements were worded by the Social

Fconomic Committes (TGB), which - deducing from the
present cost of substituting import enepgy carriers

- determined the cost limit ¢f coel production at

g+

i

sty

the 1988 orice level,

GT pOWer ion coels &t 100 Ft/G3J,
for public cuals at 140 Ft/GJ.
These cost limits are to be edjusted regularly according
to the changes of tThe internsl and sxternal feciors

of the economy.

In thz past two yeers seven - from this in 1988 three

- deep-vworking minss nhzd been clossd down.

I—-1-—10



In 1989 34 deep-working mines were operating, whose
production estimatedly was 15.5 Mt, while the volume
of surface lignite production was estimated to reach the
level of 5.5 Mt. From this production 137 PJ (15.1 Mt)
was to be nanded over to the power stations being under

L

reconstruction, of

-

this emount 37 PJ (5.5 Mt) is lignite

and 100 PJ (10 Mt) is blsck and brown coal.

In the interest of increasing the econamicalnass of
coal production the started production structure shift
has to be carried on. Accordingly in 198%-1990 the

PR

operation of further six deep-working mines will be

)

stopped. Between 1991-2000, primarily due to the deple-
tion of the coal rescurces 2 further eighi deep-working
mings will beg shui down. A significant elemsni of
production resiructuring is the runming up of economic
surface lignite production up to -9 Mt which is 1o
ensure the fuel supply of the reconsiructed Cagarin

Thermal Paower Siation.

ion cepacities of the shut down desp-working
mines, the decreesing coal production may be substituted
with the 2 Mt p.a. capacity Dubicsény Mine VWorks and/or

with the establishment of ths 2 Mt o.a. cepacity

I—-1—11



Ajka II. mine works, as well as several cosl resource
substituting investments (e.g. Mdrkushegy II., TII.,
Alagdtmezd, etc.) whose economic eppraisal has already
been started by International experts. Simultaneously

the further program of the esconomic production siructure

i~k

ci cozl mining is being worked ocut -~ on the basis

of a method spproved by the Worlid Bank.

the imternationmsl

i

Provided based upon the result

L

0
gppraisal the World Bazank will take an affirmative
attitude, by the turn of the millenium we mey plan
with an 11-12 Mt p.a. level desp-working coal mining

which adds up together with surfesce-working lignite

I

To & production of 19-21 Mt p.a.

In case of a lower than introduced level coal production
- witheout opening new mines and without cosl resource

substituting investments -the smount of coal which

n

mey te handed over %0 ths powser staticonsby 1995 will
decrease to the marginal value of 125 PJ p.e., &nd
by 2000 %o 105 PJ. This would require the reconstruction

the boilers of tThe rsconstructed brown and bBlack

Q
b

cpal fuelled power stztions, or the establishment

I—-1-—-12



of new hydrocarbon fuelled capescities, together with
ensuring fuel import (coal or/and hydrocarbaon) NECEessSary
for their supply. These surplus expenditures have

to be taken into consideration when evaluating the
econagmicalness of domestic coal production. The offer

of public coal amd briguette - in case of 1.0-1.2

Mt briguette import - in this version will decreass

to 4, or 3.5 Mt.

By implementing the verslion of higher production,
the basic requirement of the cwal power works
(125 PJ p.a.) could be met till the turzn of the millenium,
and for the populstion - with about 0.8 Mt briquette

raw material imgort - 4.5-5.0 Mt p.a. coal and briguette
could be ensured. This version even besides decreasing
degp-waorking cozl production is in hermony with market

demands.

The rgguired coel end briguette impert in 1990 is

2.7 Mt. From this amount the quantity of briquette

2

ensured by inter-siate contracts is 0.67 Mt, snd =bout
2.0 Mt coel may be ussd by the gopulation for direct

fieating, or as material or for the purpose

o

®
b

ol cekifying.

1—1—138



In the case of the higher level coal production version
the import deverdd of coal axi brigetis by 2000 will incresse

y tTo 3.5 Mt p.a. (the guantity of briquette
would be practically the same as the present level).
In the case of the lower level coasl production version
in 2000 4 Mt swsl and 0;9 Mt briouette, that is

altogether an import of 4.9 Mt is essential.

Domegstic hydrocarbon productian reached its peak level
in 19853. In the future even by epplving ecanomic secondery-

tertisty production processes resulting in z highe

g

yield, it i1s to be expected that fhe preoduction will

decrease. It is toa bz expected that:

-~ the present neiural oil preoducticn from the ennual
1.8 Mt will decresse by 19%5 to 1.75, and by the turn

of the millenium to 1.5 Mt

The decrease of domestic preduction, as well gs the

ingrease of the demand agsinst natura

| Saad
Qa
p
H
m
“
a
@3
03
i

is to he coversed by surplus import.

I—-1—-14



The essential volume of natursl oil processing -

and thus of natural oil import - 1s basically determined
by the demand against fuels and chemical industirial

raw materials. According to present calculations by

the turn of the millenium there will be a nesd of
processing about 10-11 Mt g.a. natural oil, in
contrast W the present B8.5-9.0 Mt p.a.

The relatively low processing increment may be achieved

T

=

only if the depth of natural oil processing wWill be

88

17

ingreased. The increasing number of cers, the
turbine power station development and petrol chemistry
raises the demand agsinst petrol-gas oil fractions.

0

ot

e to envirenment protection reguirements their lead

and sulphur content is te be reducad.

The availebies natursl oil long-distance lines

(Friendship II, and the ARisticline), their transport

L

ceapacities, as well as ths ealresdy existing primary

naturael oil processing facilities z2llow the meeting

Soviet, or by Western procurements. In cese of VWestern

porocurements - by terminsiing ths pressnt transit
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transportation contract - the Adrleticnatural oil line

couid be used for transportation.

In the recent times and even in our days the natural
gas system has been and is dynamically devslaping.

The volume of naturzl gas used in the country in 1985

tA

was 11.1 billion m”, in 1990 12.5-13.0 billion m3,

and for 2000 16-17 billion m° may be expected.

In natural gas consumption the demend of the population
increases. In 1985 within the counicy 336 settlements

were supplied by ges lines. In 1990 the number of

-

connected settlements will be 380, by 1995 420, &nd
by the turn of the millenlum it 1s expscted to be

480Q. The number of connected household cansumers in
1990 will he 240,000. Subsequently - depending from

the financial possibilities - annually the connsction

of 60-80 thousznd flats may be eslculated with.

o3
©
4]
bt
L
[ §1]
#
-
0
{0
o]
[
[}
[t
1—
[eH]
i
'—J
o
-
-
o
41}
4
} -
1]
3
It
3
}-—Di
0
143}
=
@
s
fim]
<
}—J
=
O,
[
ul
f
]
R

15 elso a ceonsumer of Incregesing importance. In the

gvent of the reslization of the gas turbine power

m3 power wrks consumpticn by the end of the 90iss

may even exceed the volume cof 4 billion mj.
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Since the establishment of undergrourd gas stores
ig limited by geological endowments and their

establishment is rather investment demanding, in th

m

winter period - lacking peak capacity - the ges turbines
have to be operated with gas oil.

The falling back of domestic nstural ¢zs production,

the ilncreaging of the demand of the population and

of the power works meke dynamic import increase egsentisl.

The present approximately 6 billian m’ p.8. natursl

1y

gas import by 1995 has to be incresas

billisn m°, by 2000 to 11.0-12.5 biilion m°p.a. At

d up to 8.5-9.5

present procurement in clearing arrangement - provided
they will be still in force zfter 1990 -, the Oresnburg
and Jamburg contiracts cover 5.5 billion m3, thus for
2000 a further amount of sbout 5.5-7.0 billion m'p.s.

natural gas is teo he contrected still.

The natural ges and oil imported in clesring arrangements
after 19%0 (for the yesrs of 1991-19%5) will have

to be ensured by the conseguent plan co-ordinetion

ticns end it weould be preciicael to conclude

agreements glso forlongsr terms with & higher share
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The electric energy and output requirement increase
determining the required extent of power work
constructions due to the previously enlisted facts

may be planned only 1n & wide range.

On the basis of The execguted appraisals we consider
as the lowest limit of the range of electric sutput
demand inerease till the turn of the wmillenium an

annual increase of 1.5 %, which already calculates

o
by
40
o

with the effects of ths = iy prescribed output

&

r

decreessing megasures. The sstimation of the lowest

[

-
=3

range 1s coansiderably influenced by the expected econcmic
envirgnment of the coming decade demanding an invesiment

saving policy.
Thus based on ths demend calculations the lowest limit
of electric surplus output demand by the turn of the

millenium may be estimated tg be 900-1050 MW.

The meeting of the dewmand is 1o beexemined in two versions:
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The putput achieved thus will be £50 MW, so the missing

output would be 450600 MW.

b/ The river barrsge of Nagymaros will not be built,
thus the river barrage of B8s may not bhe operated

at its peak. In this event only 150 MW would be protiuced

by the esteblishment, thus the missing ouitput would

he 750-700 MW,

In meeting the demand basiczlly there are three

alternatives to be considerad:

- gas turbine heat producing capscities
~ atomic power stations

- The Heat Powsr Ststion of Bikk of 1200 MW (hased

>

up  lignite).

=
[

Evaluating the different cts, but primar
Q "

m
h
Tt
o

ly teking

i’

T

}_J
[
]
¥
0
{0
f—
-3
<
[¢]
in
o

o considerat ment saving environment,
the following conclusions may be drawn: the increazses

till 1998-2000 may be mc

=
jild

t practicslly ensured by

W

the graduzl construction of ges turbine blocks aof

combined cycles.
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The atomic power station and/or the lignite based

oF
o

coal power station construction may be fitfted into

the progran afterwards. According to the examinations
exgcuted, the estzblishment of heat producing coambined
cycle gas turbine units of up to 700 MW capscity
connected fto the power station reconsiruction is =a

more economic solution than esteblishing basic power
stations, thus their inclusion in the program preceeding

basic power stations is founded economically as well

based on the present deta.

The =sbove pragram contains consclously acceptsd risks:

fomd

gt

- Tre development of the elect

>

ic ensrgy demand to
a4 cansiderable extent depends from the development

nf the naticnal economy.

I

i

TiclL i

- The erergy e

D
3

C ipreving end output decreesing

<
-
=3

f
st
3

Lo
0

measures of the entirepreneur sphere may exert thelr
effects only under the gircumstances of 2 developing

market eccnomy.

- From the present Scviet sleciric energy import of

1850 MW only 1100 MW is secured through leng-term
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cantracts, and 750 MW hss to be ensured in each five

ygar plan within the f{rameworks of the plan co-ordination
negotiation. In the Soviet Union during the oncoming
decades -~ primarily in the Wastern part of the Soviet
Unionn -~ considerable elsciric energy deficiencies

may be predicted. Alreedy in this year there may be

such Soviet endszsvours experignced, which intend <o

e

decrease the electric energy import coming to Hungary,

incressing the possibility of this risk.

~ The combined cycle blocks incrzase hydrocarbon import,

which increzses the import dependency of the eleciric
ernergy system.
- The expectable develcopment possibilities of coal

mining most probably will not be able to ensure fo
MVMT even that volume of cosl which is necessary for
the peak level operetion of the coal power stations.
In this event during the second heli of the 90ies

besides the intreoducszd aone furth

3

o

s ogsurplus power

station capacities ars T i

‘i

1)
or
{0
)
i

d bEsed on another

T

]
{8

1y
(e

=

tvpe of fuel.
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Due to the above risk factors during the following

decade it may become necessary to ensure further output
capacities exceeding the sbove estimated demands.

Such a volume of further capacity extention alresdy

may nmf be underiaken with hydrocarbon based gas fturbines
with & rational risk. The primery task of the energy

policy and of the eleectric ener industry is to implement

[t]
=

an asctlive dévalopment program which is able to - on

one side by the greater availability of the exlisting
capacities, and on the other side by the implementation
of a development progrem capable of flexibly adapting

itself to the changes of the demand - bhridge over

iy

this transitionsl period of high risk factors with

the least possible disturbance or limitation in meeting

the demands of the production sphere and of the population.

In the interest of decreasing the risk of electric
energy supply those solutions are necessary which
strengthen aur relations wiith the Western electiric
engrgy system unign. Such is the establishment of
the DC junetion point of S50 MY forwerding capacity
which will be bullt betwsen the Austirian and the
Hungarian energy systems due foc the fsct thet eaven

in the case of the abandonment of tThe river barrage
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of Nagymaros our energy delivery obligations towsrds
Austria of 1.2 Billion kWh p.a. will still be in force
fraom 1996 on, for a8 period of twenty years. The 550
MW DC insert does not represent a permanently tied
downt power station substituting impdrt technical
facility for it will be built just in order to
establish the technical conditions of electric energy
deliveries to Austria, and it will provide & chance
only for wccasional electriec energy backing which

is to be bought for converiible currencies.

185
(=0
=

1ilerly those negotiation are to be carried on which
with the involvement of Western capital sre concerned
with implementing power ststlon constructions in Hungary
with the objective that a part of the power stations
would serve as a permanent energy delivery resource

for the Western countries (e.g. WER aiomic power blocks,

L ]

Candu-tyvpe of =stomic power station blocks, Framatin-

KWU-Siemens).

In meeting the energyv dsmands we

o>

Te also counting

the

iy

with the grasdusl incresse of the e&p) tion o

RN
o
|—s
1=
{7
)]

renewable energy resources (sun, wind, geothermics,

biomasses).
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By this in 10 years time reslisticall

e
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of the volumg of domestic and importied fossil energy
cerriers may be saved. With these energy resources
primarily we may calculate with as being capable nf
meceting complementary locsl demands due to their

temporary and low concentretion availabllity. The

€

renewable energy resources are characterized by

ervironment saving utilization, their larger portion 1is
eeprocduced in large quentities wach year together
with the main crops  (corn, meize, etc.).

The primary future Tole of snergetics 1s not thst
0f its function im the energy policy, but rather its
function in the economic policy - and within it aspecislly

in the industrisl policy.

Thus the conscious reduction of energy demands basically
may not be ensured within the sphere of energy management,
but in the preduction of meteriel goods, by the applica-
tion of the general svstem of mesns i economilc
development.
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system the temand msy that the production

and corngumer prices should follow the world market

I-1—~24



prices based upon a united principle (for the users
the prices should not represent any preferences or

dispreferences on the longer run).

Under these circumstances the self-financing capability

of energy production and supply is an essentisl aspect.

Parallelly with the cutting back of the budget subsidies
the government undertook also the obligation that

within 5 years time it will increasse the caonsumption
price of the energy carriers up to the level af the
production prices {world market prices). This may
besically alter the increasing trend and structure

of the consumption of the population.

B

Energetics 1s & vertical activity chain {(from mining
to final utilization), it exerts diverse economic,
gocial, health cere, ecological, etc. efifects on the

environment.
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In the field of energetics contaminations belonging
tao all the specisl branches of environment protecion
do appear, thus the problems have fo be treated

welghtedly, but in & complex manner.
Solving the preoblems today we have two eltecnatives:

- The implementation of =dditionsl envitonmeni protective

investments (passive environment protection)

- In the case of new establishments the applicatian

f’
j~s

of environment friendly technologies (actlve sonvironment

protection).

In the area of energy industry

G
ol
3

present tasks are

[N

ronment processes

strongly influenced by the domestic env

41}
ot

~
£

and the internestional commiimen

=3

of the companies,

¢t}

hetce the chief ohigctive is the reduction of air pollution.
The envircnment demaging, destrcy

Y
waste products produced during the energetic sctivities

iz alse geining more and more atiention.
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The issue of the elready accumulated and continuously
produced wastes - with special attention
in the interest of the protection of the country-side
and the avoidance of soil and water contamination
- has to play an important role among ithe tasks to

bhe solved during the coming perliod:
More sirict steps are to be taken for the utilization
of cinders and flying asshes formed at the cosl fuelled

powar stations, which is solved only fo & minor extent.

- Power station slime tresiment, delivery, storing

technologies are to bs modernized.

- The recultivetion of filled up slime spaces

i

is to be solved.

-~ The deposeblenesgs cof the produced final products

i
T
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=
—
juy

influence the selection of the fechnology of

gmake ges desulphurizstion to be estabhlished.
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future insiesd of the extiention of the
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will be in the center of energy policy, the expansian
of research and development sctivities directed towards

this end is essential.

Research and development tasks:

- The technical-economic conditions promoting the

improvement of the sificliency of final energy utilization

zre to be worked out.

§-J
o

- In pgzse of line perried energy carriers - primarily
in the case of electric energy - in the interest of

decreasing peak output demands multidirectionsl

developments are to be implemen

it

fa

&g at the enrgy consumers

gand at the producers of energy consuming egquipment.

b

are to be carried on.
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-~ The development of_the technologies of energy
transformations, of up-grading anergy carriers ig

to be takan care of due to the continuous increase

of the guality demands of energy utilization, as well

ags in the interest of saving.

- In order to moderate the incressing of energy demands,
as well as to back the environment protective objeciives
in the field ¢f reneswable ensrgy resocurces the up-

dating of the ecuipmeni and the technologies allowing

e
Bh
28 +]

the extensive technical witilization of d erent biomass
fuels, the develcopment of the means necessary for

the complex wtilizaetion of geothermic energy, the
development of 2 market ready systam of passive and

active splar snergy utilization stould be taken care

-8y

0

-

I1—-1—-28



ENERGY IN INDIA -~ ENVIRONMENTAL PROBLEM AND
| NUCLEAR DEVELOPMENT

Dr. M.R. Srinivasan
former Chairman,
Atomic Energy Commission of India

ooooooo

During the forty years after India became independ-
ent, energy development has received high priority
and substantial investments have been made in this
sector. However, demand for energy, in various forms,
hag" time and again been higher than what i1s available.
There have been in the past, shortages in the availa-
bility of coal, kerosene and diesel and electricity.
Shortages in availability of electricity have been
almost chronic and manifest in practically all parts
of India. The population of India has more than doubled
in the last forty years and 1is presently about 800
million. At the time of independence, the main source
of energy was fire wood, agricultural refuse and cow-
dung. The exploitation of commercial sources was
then minimal. Even now some 45% of the primary energy
used in India comes from firewood, agricultural waste
and cowdung. The contribution of wood alone comes
to some 150 million tonnes of coal replacement. The
loss of tree cover as a consequence has been serious;
the forest cover has declined to a precarious 10%
of land area. Ideally wood as fuel should be substitut-
ed by coal, coke, kerosene and gas. Unfortunately,
most people who use wood as fuel have very low purchas-
ing power and cannot afford the alternatives. To them,

wood is available at no cost, though the cost to
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society is high. The population is continuing to grow
and vigorous population control measures have not
yet become a feature of Indian society as a whole.
We must, therefore, expect continuing growth in demand

for coal, oil and electricity and other forms of energy.

In this paper, I shall naturally discuss the
electric supply situation. Starting off with an install-
ed capacity of a mere 2000 MW some forty years ago,
the installed capacity is now about 58,000 MW, The
nearly thirty fold increase certainly is impressive.
But the per capita consumption of electricity in India
ié one of the lowest. The installed capacity is expect-
ed to rise to 100,000 MW to 110,000 MW by the vyear
2000. Electrical energy which accounts for some 20%
of the primary energy now is 1likely to grow to 30%
of the primary by 2000 A.D. In the earlier phase of
electric power development, India had placed greater
emphasis on hydro electric power as many of the schemes
were also linked to irrigation and flood control
measures. We are facing increasing opposition to new
hydro electric projects due to submergence of remaining
forest areas, adverse ecological aspects and opposition
from people who need to be resettled from the areas
of submergence. In the seventies and eighties, the
emphasis shifted to coal fired generation. Beginning
initially with unit sizes of 60 and 120 MW, now most
-of the coal fired units are of 210 MW size. A limited
number of 500 MW sets have been commissioned. 500
MW sets in larger numbers are expected to be commission-
ed in the nineties. Coal is not distributed uniformly
in the country and has to be transported over distances
of 1000 to 1500 Kilometres to consuming centres. The

ash content of 1Indian coals is high, going almost
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as high as 50%, and this increases the cost of deliver-
ed calorific energy. The high ash content also results

in higher investment in the generation equipment.

Planning for electricity in the country from
the sixties has taken note of the potential role of
nuclear power as a supplement to coal and hydro ele-
ctric power. A decision to install the first nuclear
power station was taken in 1959. Our first nuclear
power station (at Tarapur) consisting of two Boiling
Water reactors of U.S. origin went into operation
in 1969. It has completed twenty vyears of successful
operation and has been producing the lowest cost non
hydro electric power in the country. Around the late
fifties and early sixties, a policy decision was taken
to build natural uranium reactors, which could be
fuelled by indigenously available uranium, independent
of overseas enrichment services. The reactor type
chosen was heavy water natural uranium type (PHWR).
Two reactors of this type were dimported from Canada.
Thereafter the country embarked on building PHWR
reactors on its own technology with Indian industry
making practically all the components locally. Three
reactors each of 235 MWe have been commissioned. Eleven
more reactors of 235 MW capacity are under execution

and are expected to be commissioned by 1997.

Building the nuclear power units entirely locally
has meant setting up of a comprehensive nuclear compo-
nent manufacturing capability. This activity was
carried out intensively during the decade of 1975-1985.
Not wunexpectedly, the initial efforts were associated
with substantial delays in the supply of equipment
due to the learning process. In recent years, progress

made in cutting down the manufacturing times has been
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significant. Standardisation of designs and batch
ordering of components, even before specific siting
decisions are taken, have helped 1in ensuring timely
supply of major components. Learning from the earlier
projects, a higher degree of mechanisation has been
planned in the newer projects. This has been facili-
tated by a decision to locate four or even six identi-
cal units at a given site. Following the 235 MW PHWR
line, a new line of 500 MW reactors has been taken
up. Twelve 500 MW reactors are expected to be commi-
ssioned by the vyear 2001. Design work has reached
an advanced stage and manufacture of equipment for
the first few units is in progress. Infrastructural

works at the proposed sites have been started.

When the programme outlined above is implemented,
India will have 10,000 MW of nuclear power generation.
“This "should supply about 10 to 15% of the electric
supply around 2000 AD. In addition to the national
reactor line, there is a proposal to build‘\two 1000
MW VVER reactors, Soviet PWRs, in the \southern tip
of India. The plan is to commission these two reactors
before the year 2000. Some discussions have been held
with France on the possibility of installing two PWR
units of 1000 MW each. These discussions have not
yvet reached a definite decision making stage. There
has been a debate in the country on the need to import
reactors when they can be built within the country
usisng local technology. The justification for import
is the need to augment electric power supply gquickly.
The growth of the indigenous nuclear power programme
is dictated by the capacity of local industry and
more importantly by the rate. at which heavy water

and nuclear fuel can be produced. Substantial produc-~

I1—2—~4



tion increases of heavy water and nuclear fuel have
been foreseen in the decade of the nineties. Even
go, the extent of contribution nuclear power has to
make is such as to warrant import of a certain number
of nuclear power units. These will be of the VVER
and PWR types and thus widen the technological base

of the Indian nuclear power programme.

In the longer term, India has a strong interest
in fast breeder reactors. A 45 MW thermal (15 MwWe)
Fast Breeder Test Reactor 1is operating; at present
at low power. A 500 MW Proto type Fast Breeder Reactor
is under design; development work on components has
been taken up. The target for commissioning this
reactor is 1997-98. A number of reactors of this type
are expected to enter commercial service during the
first decade of the next century. On an even longer
time frame, there is a strong interest in utilising
thorium, of which India has a large resource. Thorium
has to be converted to U-233 in the blanket of a fast
reactor or using some other source of neutrons. They
could be accelerators or fusion reactors. It is diffi-
cult to predict when successful fusion reactors produc-
ing power will be developed. Some scientists believe
that fusion reactors as a source of neutrons may become
feasible in a shorter time frame. The pressurised
heavy water reactor could well be a suitable reactor

to use the U-233-Thorium cycle.

I shall now discuss the problems of public accept-
ance of nuclear power in India. At the political
level =~ namely the central parliament and state legisla-
tures (India has a number of states and the state
governments enjoy a high degree of autonomy in many
areas; the central government is in charge of many
important activities affecting the running of the

country as a whole) and of the political leadership
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at both the centre and states, there is recognition
that nuclear power development is necessary as a supple-
ment to power generation from coal, oil, gas and hydro.
This sentiment finds wide spread support at many levels
in the bureaucracy and civil services. Till about
five years ago, the attitude of the public and media
was to leave the matters to the experts and accept
their decisions. The situation then changed and a
certain degree of opposition to siting of nuclear
power plant has got generated. The opposition is a
coalition composed of local elements, who may be

unhappy at having to move out of lands where they
have lived for a long time, environmentalists who
are concerned with issues of reactor safety, nuclear
wastes and long term effects of higher than natural
radiation, and certain intellectuals who oppose all

nuclear energy development on moral grounds.

With regard to people who have to be moved out
of the immediate environs of the site, we find that
number of persons to be rehabilitated in the case
of nuclear power station sites is much smaller when
compared to hydro electric projects. In fact, in two
of the proposed sites on the coast, we have no popula-
tion residing and no agricultural activity. But at
one of the coastal sites, the fishermen 1living in
the neighbourhood protested on the ground that their
livelihood would be Jjeopardised. Fortunately, we had
two earlier coastal locations where there has been
no adverse impact in fishing. In fact the fishermen
at these developed sites have found that their catch
is now fetching better returns in view of increased
purchasing power created around the nuclear power
station. Before this development, the fishermen were
obliged to sell their catch to wholesalers who gene-

rally drove a hard bargain. We have taken representa-
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tives of the protesting fishermen to visit the develop-
ed sites and shown them how there has been no reduction
of the fish catch and to talk to the fishermen of
the developed sites directly to allay their fears.

This approach has had positive effect.

On reactor safety, the public at large continues
to entertain fears. In addition to the standard argue-
ment heard elsewhere, one more is added in our context.
This arguement is "if advanced countries such as U.S.
and U.5.5.R could have serious accidents, how can
developing countries without a tradition of high techno-
logy operate these plants safely?". This arguement
is much more difficult to rebut at the level of lay
people. In the 1Indian context, the answer to this
guestion is that a greater reliance has been placed
on training of people. Some five thousand graduate
scientists and engineers have been at the training
school at the Bhabha Atomic Research Centre on an
inter-disciplinary programme over the last thirty
years. About five thousand technicians have been train-
ed at the training schools at the operating nuclear
power stations in the last twenty vyears. It is the
availability of this = large = trained manpower that
gives us confidence that the nuclear installations
will be managed safely. A conservative approach to
containment design has been adopted at all nuclear
power units designed after 1975. This is the use of
a double containment -~ an inner prestressed concrete
building enveloped by a reinforced concrete building.
The only way that public confidence can be won 1is
by the safe and trouble free operation of nuclear
power units on a sustained basis. Visits by the school
children of the surrounding villages and the elders

from the neighbourhood, and close community inter-
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actions are other confidence building measures. We
have embarked on these measures in recent vyears and

found them to be effective.

On the question of nuclear wastes, the assertions
made by the nuclear technologists that we are unique
in following a 'cradle to grave approach' are dismissed
as misleading by the critics. They confound the common
people by referring to the long half lifes of some
of the actinide nucleii. When this arguement is counter-
ed on the ground that there 1is much greater amount
of radiocactivity in the earth, even if we were to
confine to the top 50 metres of the earth's crust,
than what would be generated even 1f nuclear power
were expanded a few orders of magnitude, there is
disbelief. The nuclear community should provide facts
and figures to convince the general public in this
matter. There 1is an even bigger communication gap
on the question of long term waste disposal. The claims
that long lived vitrified wastes can be stored safely
away from the Dbiosphere would be strengthened if at
least one or two ultimate storage facilities were

developed in the next few years.

We may now discuss the question of increase, if
any, of radiation levels around operating nuclear
power units. We have established background radiation
measurements at all our nuclear installations which
are started some five vyears before the installation
is commissioned. At our first nuclear power station
site, the base line measurements started twenty vyears
ago. We collect samples of water, milk, vegetables,
fruits, fodder, meat and fish in a radius of thirty
kilometres around the installation. We have found
very little increase in. the background Ilevels even

at the fence limits, let alone in the general environ-
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ment. In fact, the variation in background levels
due to natural causes, between different locations,
is substantially more significant. The experience
at most of the operating reactors in the world would
be similar. However, the public at large forms a differ-
ent impression from vreports about leukemia clusters
around the reprocessing plants at Sellafield (U.K)
or the reports of genetic aberrations of flora and
fauna around Chernobyl (USSR). It is dimportant to
segregate the effects attributable to earlier work
practices at Sellafield when the waste treatment
practices were inadequate. Similarly factual informa-
tion on observable changes in the immediate environs
of Chernobyl is required. The USSR has proposed an
international cooperative study of the radiation
effects around Chernobyl and this proposal is a welcome
development. After the Nagasaki and Hiroshima studies,
only the Chernobyl situation can give a satistically
significant observable opportunity. At one of our
sites located in the vicinity of a tropical rain
forest, some environmentalists were concerned that
the increase in background radiation due to the nuclear
power station might affect the orchids in the forest,
While this was an exaggerated fear, information to
rebut it based on observations, was not readily availa-
ble.

We may now discuss the attitude of certain intelle-
ctuals who oppose nuclear energy development on moral
grounds. Such people are to be found in many countries
and they maintain strong connections amongst them-
selves. They percieve all nuclear energy development
as evil as they choose not *to distinguish between

civilian and military applications. Many of them are
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not aware that no civilian nuclear power installation
has made any direct contribution to weapons capability.
All countries that have developed nuclear weapons
have done so from facilities specifically dedicated
for the purpose. The prime reason is that it is more
practical and economic to produce weapon grade mate-
rials in dedicated facilities. Of course the safeguards
system administered by the International Atomic Energy
Agency has ensured that there is no diversion from
civilian nuclear power ingtallations which are subject-
ed to its inspection. Major changes taking place in
super power and international relations favour signi-
ficant progress in reduction of nuclear weapons in
1990. It is the expectation that further progress
in nuclear disarmament globally will take place in
the decade of the nineties. In view of these develop-
ments, there should be less’ objection to nuclear power
amongst the intellectuals and moralists who are now

taking an antinuclear posture.

Those who are favouring nuclear power argue that
this form of energy generation does not add to the
carbon dioxide burden of the global atmosphere. While
this is factually so, the arguement tends to be weak
because in the foreseeable future of say four or five
decades, nuclear energy can only be a supplement to
coal, oil, gas, wood and agricultural refuse. With
the latter forms of energy continuing to dominate
the scene, nuclear energy, in practical terms, will
only reduce the rate of carbon dioxide build up and
not eliminate it. Till recently, the consensus amongst
atmospheric scientists was that the green house effect
would lead to melting of polar ice caps, rising of
sea levels and drastic changes in rainfall patterns.

Very recently some scientists, admittedly a minority,
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have speculated that the consequences of the green
house effect may in fact not be all that adverse and
that the world may even become a 'Garden of Eden'.
It is important that this question is understood with
precision and a reliable consensus arrived at so that
policy options can be formulated on a sound scientific

basis.

Till recently, the economics of nuclear power
had been accepted as favourable compared to coal and
oil fired generation in many parts of the world, except
at sources of low cost fosgsil fuels. The decision
taken in the United Kingdom a few months ago not to
proceed with the PWR programme, on economic grounds,
has certainly been a serious set back. That this situa-
tion was brought about by the particular manner in
which privatisation of the electric supply industry
was carried out and is not an indictment of nuclear
power on economic grounds generally 1s an arguement
the public at large will not easily understand. The
experience of France, Japan, South Korea and Taiwan
when referred to is dismissed as special or manipulated
in some way. An issue that confuses matters is the
allowance for decommissioning in the cost of power.
Published information on decommissioning gives a wide
range of options and associated costs. Some times
the specialists merely take the position that this
should not be a problem, that techniques will be availa~
ble when needed and at any rate this is only a problem
to be tackled after a couple of decades or more. It
is important that at an international level all availab-
le experience is thoroughly analysed and a consensus
on likely methods and costs is reached. It 1is also
necessary to look at low cost but safe options through

more intensive research and development.

Some discussion on the economics of nuclear power

as experienced to date in India is appropriate. Our
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first nuclear power station which has completed twenty
years of service supplies the lowest cost non hydro
electric power and has accumulated handsome surplusesg
over the years. We have also financed contingent invest-
ments such as an away from reactor spent fuel store
and substantially augmented the waste treatment facili-
ties. The tariff includes an appropriate allowance
for decommissioning and a fund is being built up.
In the case of some of the operating nuclear power
units, profits in some vyears have been eroded due
to unexpected extended outages. Such outages have
been due to failures of turbine blades and generator
transformers, and problems on the nuclear equipment.
In some instances, there has been limitation on power
output due to technological problems. Much stricter
control on gquality and designs of eqguipment, nuclear
and conventional, is being applied to ensure more
reliable performance. In due course of time, we expect
to get from the PHWR units performance comparable
to what the Canadians are getting. In that situation,
the PHWRs will certainly be economic producers of

electricity.

In 1987, the nuclear power activity in the country
was made into a commercial activity under a gstate
owned corporation -~ the Nuclear Power Corporation
of India Ltd. This body has entered the capital market
several times and investors have responded favourably.
The budgetary support given as equity capital from
Government funds has lately shown a declining trend
due to competing pressures on Government funds. An
important reason for India entering into an agreement
with the Soviet Union for import of two 1000 MW VVERS

was the need to augment power generation, for which
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the Soviet Union was prepared to extend concessional
financing. Discussions are proceeding between India
and FPrance on the possible supply of two 1000 MW PWRs,
but an important consideration would be the availa-
bility of low interest long term credits. This matter
ig still under discussion between the two countries.
It is not clear at present what the outcome on this
project would be. The achievement of 10,000 MW of
nuclear power by the year 2000 would depend on. adequate
funds being available at the appropriate times. It
is hoped that with the enlightened support of the
Government, the financial institutions and the public,

this programme will be implemented successfully.
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NUCLEAR POWER IN THE USSR: STATUS AND PROSPECTS

E.N.Pozdyshev, Minatomenergoprom, USSR

Presently the Soviet Union is one of 26 countries having nuclear
power plants; it occupies the third place in the world by the number
of operating units and NPP total installed capacity after the USA and
France. USSR NPP operational experience numbers about 420 reactor years

out of 5000 reéctor years of the world experience.
As of beginning of 19380 the USSR had 15 operating NPPs with 45 units

and total installed capacity of 36425 MW. The distribution of capacity

and electricity production by reactor types is given in table 1 and 2

respectively. _
Presently 3 units with total capacity of 470 MW have been decommi-

ssioned due to expiration of their design lifetime and the Armenian NPP

has been shut down because of public protests.

Teble 1
Installed capacity distribution by reactor types
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VVER=-365 1 365
TVER=440 8 3412
VVER-1000 16 16000
RBIK-10C0 13 13000
RBIE-15CC 2 3000
EGP-6 ' 4 48
BH=6C0 1 600

I—3-1



Teble 2
Distribution of PP electricity generation
by reactor types
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All NPPs operate in baseload mode with the exception of Bilibinskaya
NPDHP which operates in load following to meet region electricity and
heat demands. NPP electricity production was 186.9 bln .kWh in 1987,
215.7 = in 1988 and 212.6 blpn .kWh or 12.5% of total electricity produc-
tion.in 1989.

In other developed countries the share of electricity produced by
NPPs is considerably higher = from 20% to 70%. In Japan it is more than
26% , in France —about 70%.

While describing the soviet NPP operational experience let's address
such indices as load factor, causes and frequency of operational occur-
rences, radioactive releases into the environment and economic effici-
ency of NPPs. Tables 3 and 4 show some of these data.

As table 3 shows, load factor of NPPs with VVER-440 and RBMK-1000
reactors 1is higher as compared with NPPs with other reactor types. Units
with VVER -~ 440 and RBMK-1000 are more stable in operation and have the
least outage time taking into account all aspects (see table 4).

The main reason for reduction of the load factor at NPPs with VVER~1000

in 1989 is durable outages due to replacement of failed steam generators.
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Teble 3

Soviet #PPg installed capacity utilization

factor

oo e emoe | wom  eben wowee  mews wond  ooum eow  Guko  hest ko GO GO owaa  gums  Geedd  beil G Db B OO ooms  sede  aneo e

Load factor, ¥

oen  wmms  oway  wame  Mwem  Gena  owey  MMGS  Gbow  wmemy  emd  wem  GNGD  Comap  awme  Gowd e

cmem  GmE  Gewd WOON Gees G0 Guid  GWSS oo  GWED  kesd  REND  ced e OFSD  hems 0RO GASY G GMAS  GMDE  wokh  eomd  GRms  deee  dweus  domo

Total averaged ITFPs 65,3 69,2 71,4 63,3

including:
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Teble 4

Cepacity underutilizetion factor

and” its compon

ents

PSR .

1—3—4

Capacity : 1989,/1988 .
nderutilizati PR . T e D
underutilization sfor all: VVER=-: VVERe:RBLI- :R3507w
a . : : PlAame S
factor P WPPs 0 1000 1 440 14000 1 1500
Total % 30,7 40,9 20.3 22,6 36.6
29,1 34,9 21,8 20.3 51.4

including:

1. Due to capacity 4,3 2.4 5.0 3.5 16,5
limitations (power 3.7 3,0 1.9 1.1 19.9
syvstem, cooling

water temperature,

etc.), %

2. Due to schedulsd 21.1 28,7 13,3 16,4 18.0

maintenance outages, 18,1 22,0 15.3 . 18,6 19.4

%

3. Due to operational 5,4 8.5 1.7 2.5 0.8
occurrences(unsche- 6.6 9.3 3.4 2.3 12,1

duled outages,capzcity

decrease), %



Table 5 shows the load factor of NPPs in the USSR and otner countries.
when analyzing these data one should take into account that for the soviet
NPPs the load factor is approximately equal to the availability factor

and for other NPPs the load factor is less or equal to availiability factor.

Figures 1-4 show unsheduled outages at Soviet NPPs and comparison
with some foreign units. 183 unit unsheduled outages including 53 due to
personnel error occurred at NPPs with VVER and RBMK plants in 1988 and
113 and 47 respectively occurred in 1989. The number of unsheduled out-
ages per unit was 4.0 in 1988 and 2.7 in 1289.

All the above data show the icrease of soviet units stability and
the similarity to american units performance. Japanese units show excel-

lent performance.

Teble 5

PP capacity utilization factor

for a number of countries
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Radiational Safety

Radiation and NPP personnel exposures are under constant serious
control in the USSR. The following data characterize NPP personnel expo-
sures.

Personnel average individual irradiation dose for NPPs with VVER
reactors is within the limit of 0.1-0.7 cSv/year and for NPPs with RBMK
reactors within the limit of 0.3-1.0 cSv/year. Collective doses for
NPPs with VVER reactors lie within the limit of 2.0-(8-10) manSv/year,
for NPPs with RBMK within the limit of 7.0-20.0 manSv/year.Standardized
units with VVER-1000 reactors have the lowest personnel collective doses,
These figures meet world standards. The collective dose at some Japanese
units in 1988 was,for example,2.6 manSv/year. It is possible to decrease
doses at such units up to 0.1 cSv/year for individual dose and up to 1.0
manSv/year for unit personnel collective dose.

During normal operation radicactive gas and aerosol releases consti-
“tute (5-20) Ci/day for VVER plants and (100-200) Ci/day for RBMK plants.
The standard value is 500 Ci/day for one unit or 3000 Ci/day for the whole
NPP. Low levels of radicactive and aerosol releases containing mainly
short lived radionuclides allow to maintain radiological situation in NPP
region such that personnel doses are considerably below the permissgible

level.

Soviet NPP Economic Efficiency

NPP electricity production in the USSR as well as elsewhere is often

cheaper than at fossil fuel power plants. Thié is true for NPPs with VVER

I—3-49



and RBMK reactors.

Fast Breeders

BN-350 fast breeder (750MWt) has been in operation since 1973. For a long
time it has been a significant energy source of the region. Presently its
significance has decreased. During the last years the reactor has been
operating to generate steam only (410°C,45atm) with the load factor close
to 90 %.

BN -800 vessel type breeder has been operating since April 1980.
This is the third unit of Beloyarskaya NPP. By January 1, 1990 it has
generated about 35 bln.KWA,Cumulative load factor was 66.5 % and in 1988 -
76.5 %. Radiation situation is quite adequate. Average annual personnel
exposure was 0.2 cSv/year in 1988. Radioactive releases through the vent
stack do not exceed 1.5 Ci/day. These"values are excellent as compared

with VVER and RBMK plants.

Safety Improvement of the Operating NPP and the Units to be Commissione

The TMI-~2 and Chernobyl accidents are the part of world NPP opera-
tional experience.

The Chernobyl accident and its consequences showed the necessity to
perform comprehensive safety analysis of operating NPPs and NPPs under
construction. Safety problems became of major priority. On the basis of
this analysis a set of primary scientific and practical measures was
implemented which significaly enhanced safety of the operating NPPs.
Positive reactivity void coefficient of RBMK plants was reduced to 0.1 B
by placing additional poison rods in the core thus increasing reactivity
margin compensated by RPS rods and using fuel with higher enrichment
(2,4 %). At the same time with the change of core characteristics measures
have been taken to improve emergency protection system response., Modifi-
cations of some RBMK plants resulted in reduction of reactivity void coef-
ficient to negative values.

Priority measures to improve safety and reliability of the operating
VVER plants were implemented to reduce the probability of brittle failure
of the reactor vessel and main circulating pipes, to improve emergency

protection system response and to improve core characteristics. Techniques of

reactor vessel remedial annealing have been developed. Plant operating proce;

dures are improved by introducing more stringent requirements. Operating and
maintenance personnel requalification was conducted at all NPPs.
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Public Attitude to Nuclear Power

Powerful antinuclear public movement has evolved in the Soviet Union
after the Chernobyl accident which is still gaining momentum. The roots
of this movement are public fears of the nuclear hazard and of the possi-
pility of recurrence of Chernobyl-type accidents as well as poor under-—
standing of the advantages of the nuclear option and the new trends in
NPP safety improvement. It should be admitted that in the USSR efforts
to achieve public acceptance of nuclear power have been pretty late. At
present great emphasis is being placed on these efforts since the future
of nuclear power and of the country's progress depend on the achievement
of this public acceptance.

The nuclear power today is the most ecologically clear source of
commercial electricity which has no viable alternative in meeting the
growing electricity demand. It would be unwise to rely upon conventional
electric power using coal, oil and gas-fired plants. Discharges of carbon
dioxide, sulphur and nitrogen oxides have reached unacceptable limits
causing enormous damage to public health and environment which may lead
to global chahges in the climate. Ecologists have concluded thét”already
now it is imperative to consistently reduce these discharges. Severe
damage to the nature and all the living beings is inflicted also by the
so called secondary effects related to organic fuel storage and transpor-
tation,i.e. accidents at oil and gas pipelines and storages, tanker acci-

dents resulting in the pollution of large sea and coastal areas.

Reductions in New NPP Capacities Commissioning

The result of Chernobyl and its circumstances on the one hand and of
the new understanding of NPP safety issues on the other has been the re-~
duction in the number of new plants to be commissioned. Only 8 nuclear
units have so far been commissioned since Chernobyl (7 VVER-1000 units
and 1 RBMK-1000 unit) at operating plaﬂt sites. Of course, earlier mentioned
safety improvement measures have been implemented at these units. 34 units
at 17 plant sites are under construction. However for the coming 5 years
only 6~11 mln KW of new capacities is expected to be commissioned with
another 12 mln KW to be added before the year of 2000. Meahwhile total
nuclear electricity generation shall amount to 350-390 bln.KWh. These plans
are rather modest since construction organizations' capacities and nuclear

industry capabilities allow to commission more than 45 mln KW before the
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year of 2000. The existing fuel reserves can assure the operation of
100 mln KW of NPP total capacities operating in the "open' cycle.

At present at a number of NPPs construction of new units has been
deferred or frozen. Besides, the decision has been taken to give up the
construction of earlier planned plants and update the siting policy.
Significant difficulties éfose “with the sifing of new NPPs because of

protests from the public and local authorities.

Improvement of NPP Operating Personnel Training Level

NPP operational experience demonstrates that a large number of
occurences during normal operation occurrs due to operating and main-
tenance personnel errors. To assure apprépriate conditions for skilled
operator training, a comprehensive program of simulator construction is
being implemented in the USSR which incorporates the development of full -
scope, functional/analytical simulators and special training‘ﬁools. A
network of Training Centres (TCs) and Training Points (TPs) is being
established. A full-scope simulator is expected to be commissioned in
1992 in the Ali-Union Research Institute for Nuclear Power Plant Opera—
tion (VNIIAES). Efforts in this area are being undertaken in cooperation
with US companies. At present two TCs are in operation: one at Smolensk
NPP fcr RBMK vlant personnel training and the other at Novovoronezh NPP
for VWER plant operators training. In 1989 about 2000 of NPP personnel
have taken training in these centres.

In addition to TC and TP training, plant personnel will have to pass
psychonphysiological tests. In view of the important role of human factor
in assuring NPP safety, certain emphasis is placed on the development of

man-machine interface tools and operator support systems.

NPP Safety Regulation

Elaboration of NPP safety regulation matters in the USSR started as
soon as we embarked on our nuclear program. Later, under the auspices of
the regulatory body —the USSR State Nuclear Power Inspectorate —a systems
approach to NPP safety regulation has evolved. The importance of the de-

velopment of a unified set of NPP safety Codes and Standards has been
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convincingly confirmed by the Chernobyl accident. The need to modify NPP
safety concept based on Soviet and worldwide NPP operational experience
has become evident. The existing concept takes into account the probabi-
1ity of beyond-design-basis accidents and the need to manage these acci~
dents. These efforts were reflected in the basic principles of assuring
nuclear safety developed by the TAEA INSAG group. A number of documents

in this series have already come into force, others are under development.

Phase out of the RBMK Program

Analysis of the Cherncbyl accident and its consequences highlighted
the non-compliance of RBMK reactors with the present safety requirements
being the reason for RBMK program phase out.

Absence of containment isolating the reactor from the environment
is a major deficiency of RBMK reactors. RBMK reactors presently in ope-
ration are supposed to be decommissioned on expiration of their lifetime
and commissioning of the new generation plants.

Program of nuclear power development for the 10-20 year period.

Presently the understanding of NPP safety problems is based on a
severe accident acceptable risk concept. It is the acceptable risk of
severe accident which is the main criterion currently impeding the con-
struction and commissioning of new units.

The following steps in the nuclear power program in the USSR are
planned: ; |

= decommission units which can not be improved to meet the lO“.5
1/reactor year severe accident probability criterion in the near future;
= modify the remaining units to meet the current safety requirements
and achieve severe accident probability of lOW5 1/reactor year;
- subsequently, decommission units having severe accident probabi-
lity of 10 5 1/reactor year replacing them by new generation reactors
with this probability increased to lOm7 l/reactor year.

In the near future the leading role in the nuclear power is supposed
to be taken by pressurized light water reactors. This trend is observed
now worldwide. The reasons for this are guite obvious and can be explained
by significant experience in operation of these reactors and the existing

Specific industry infrastructure.
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Besides, operational experience shows that new generation plants can be
developed based on the currently operating NPP's designs.

The first in this series 1s the NPP-88 design with VVER-~1000 reactor,
for which development of the following systems is required:

- passive reactor afterheat removal system during loss of power;
~ core cooling system in case of reactor vessel depressurization;
- core catching and cooling system;

~ contaminated water steam mixture removal system.

The first unit of this type 1s supposed to be commissioned in 1993,

Imoproved version of this reactor is the NPP-92 design incorporating
the following features:

-~ gignificantly simplified reactor design and plant layout;

- improved passive reactor afterheat removal system;

-~ tveduced core power density;

- improved reactor control gystem involving operator support system;

~ diagnostic systems;

~ double containment.

Commissioni ng of 1000 and 500 MW reactors is planned for 1998-1999.
Besides advanced VVER-based reactors, the possibility to develop
BWR-based reactors (VK-50 research reactor has been operating since 1965),

steam cooled reactors, modular reactors is considered in the USSR.

The scientists in the USSR are seeking for the new technical solutions
to develop inherently safe reactors. Liquid Metal fast breeder reactors
are rather promising from this point of view.

Large experience in the development and operation of fast breeders
has been accumulated in the USSR. BN-350 has been operated since 1973
and BN-600 ~ since 1980. BN-800 and BN-1600 designs have been developed.
Due to slowing down of nuclear power development and the respective de-
crease of demand for nuclear fuel, the interest in fast breeders has re-
duced to some extend. However this situation must be temporary.

Innerently safe reactors are very likely to restore acceptance of
nuclear power. Thus, we regard the period of 1990-2000 as renovation period
and the period of NPP safety enhancement and comparatively small increase
of NPP total capacity.

The period of 2000-2010 is regarded as the period of extensive NPP

capacity growth based on reactors of new generations.
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Installed cespacity distribution by reactor tTypes
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OHP~-3

Distribution of PP electricity generation

by reactor types
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Soviet HPFe installed capacity utilization

factor
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Total averaged NFFs 65,3 69,2 71,4 69,3

including:
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HilPs with VVER~L40 and RBLK-10C0 reasctors have betis
performance. The main reason for relatively low load
factor value of WPPs with VVER-1000 reactors are

outages due to SG replacement.

1-3~-18



OHP-5

10

8.6

-y -2

b

o)

1.2

1]

Q.7

Lo

1989

<.<,EJ 440

1 - shutdowns due to @mwmmswmw faults

2 - number of shutdowns per unit

Fig.1. Wumber of shutdowns per unit.

1788

logg years

RBEMEK

I—-8-19



iy
LRI}
ALY AN R

e 0 S ST 00

3 mh ,mm ,/N”/m. Y ,.w &
X ,

. A m«mw .a.”f. ..,
N ) S ,%, 44%
£ \y ,,M,M/f et I //%/ e

1985 1987 1988

R
SRR

3 X
SRR MW/

Fig. 2. Number of emergency protection sctustions at Soviet

american end Jepanese NPPs during the period from

e
1986 to 1988 per unit.

I1—-3-20



OHP~-7

& .
W.uu:- |w %ﬂm Icw
&
4
a.l6
H E—
it
1
i
i
iy
i "
4 ¥
sreae x ..wm,«; WDWM QMU
| o 7 Hiz S ~
R S i o gg 0004 .37,.,,./.,/
,,_,./.,.%,_,,/w i e AN
N m&%??ﬁ/
Q /N/.,//.V///w& s W"umummwm f///w//y/v = -
VVER-1000G(US5R) VVER-44G(USSI) Eﬁmmmmﬂﬁ

b

N
03
o
&

Specific number of shutdowns and emergency protection
actuations at Soviet NPPs with VVER reactor and at
American NPPs with PWR reactors in 1988.

~ actual actuations of emergency protection.

1
2 -~ spuriousactuations of emergency protection.
2 — shut dovm without BP actuation (scram).



releases through the ventg

o o> e cowp o oD wew® tERay | GEND W AWED  omme

Total dose

LianSv/vear

Releasges ,

stack

IS awmm SR GSRe S Gem  omwms i R owmD S5 BN e oo @R

2=10

@%Wﬂ@@@@

.
I
N
]

100~2000

e =D o T ST E S bl

.
&

vy R T
: BRI
.
= 4
"(fast breeder)
L4
L4
@
L
L3
&
@
a8
:
&
-

I &
: C.?
@
@
@
&
&
-9
£
@&
L4
k3
@
@
2
®
@
&
L]
&
@
@
&
L]
@
£3
:

4 g

& te 2
2
&
@
z
&
&

e wews SRS mpws  opaB eSS SERST

1—-8-—22



OHP~-9

Tn opneration
o

in 1987~1990 8 new units,

including: 7 with VVER~1000

1 witn RBIHK-10CO

Pleanned:
oD SUHARSIBSD BT

in 1990=1995 6=11 mln KW
in 1996«2000 | 12 mln KW

Period of 1990-200C we quallfy as renovational,

the period of NPFP slgnificant safety growth and

relatevely small growth of TFP total cepacity.

Period of 20C0~2010 is considered as the period

0f NPP capecity intengive growth on the basis of

reacvors of new generations.
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"Seize The Day"
A SPEECH TO THE JAPANESE ATOMIC INDUSTRIAL FORUM
Senator Malcolm Wallop

The opportunity to appear -in Kyoto to address the Japanese
Atomic Industrial Forum is fascinating. The fascination is
created by the atmosphere of tragedy and hope in Kyoto.

The sense of the tragic reflects the dark side of nuclear power,
namely, vour experience with nuclear war. Several years ago,
Richard Rhodes published a remarkable study, "THE MAKING OF THE
ATOMIC BOMB". This history described the most important
scientific achievement of the century -- the discovery of the
nuclear energy of atomic particles. Sadly, it was an achievement
driven by the force of war. Nuclear enexrgy is the most powerful
physical force developed by the human race. Here in Kyoto one can
truly understand both the power and the controversy of that
force,

Kyoto is an ancient capital of Japan. It is also a religious
center with many historic sites. During what were to be the
closing days of the Second World War, Kyoto was the primary
target for the atomic bomb. However, Secretary of War Stimson
decided otherwise ‘because of the cultural and political
significance of this city. This is one of those incredibly sane
decisions taken during the insanity of war. But, other decisions
were made, and the first knowledge that the world received about
atomic energy was the attack on Hiroshima.

The initial use of nuclear power as an dnstrument of war created
the unique burden of this energy source. The scientists who
worked on the Manhattan Project, some of the greatest intellects
of our age, recognized this problem. While they were able to
control the violent forces ignited by splitting the atom, they
had no solution for dealing with the human passions unleashed by
the nuclear age. And, we are still dealing with those passions
today. ‘

Recently, I was asked by a student in Cheyenne, Wyoming whether a
nuclear power plant could set off a nuclear explosion. Though
her question may seem naive, this student did have a certain
frame of reference. We have no nuclear power plants in the
Cheyenne area, but there are MX nuclear missiles. Public opinion
soured on nuclear power because too many people believe that a
nuclear power plant is capable of exploding like an atomic bomb.
They do not understand the nuclear fuel process ~- that the fuel
in a power plant contains only three percent of the active
Uranium 235 isotope, while a nuclear weapon assembly requires
ninety percent. Perhaps one answer would be to require every
student, and every critic of nuclear power, to read Rhodesg’
history of the atomic bomb. They would receive a useful
education on the nature of atomic reactions, as well as how
political and scientific leaders have dealt with this issue.
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Along with the overblown fears that have accompanied nuclear
enerqgy, there has also been the problem of grandiose
expectations. Back in the early 1950's, proponents argued that
nuclear power would be so cheap that power companies would not
bother to meter the electricity provided to their customers.

But, by 1957, when the our first commercial nuclear power plant
was put into operation, nuclear power was no longer freel Still,
it was very cost competitive compared to fossil fuels and hydro
power. We were entering the Nuclear Age.

In 1975, it was predicted that by the year 2000, the U.S. would
generate 1250 Gigawatts of electric power from nuclear power
plants. Since a nuclear plant provides about One Gigawatt of
power, this meant about 1200 nuclear power plants. In 1990, the
reality is that we have 112 nuclear plants providing about 104
Gigawatts of electricity. That is less than one tenth of what
was projected fifteen years ago.

One has to wonder whether the Nuclear Era is a short-lived
phenomenon, or whether the current stagnation is temporary.
Before making a judgement, consider the reasons for the current
weak nuclear market. They can be summarized as fear, loathing,
and greed.

The public’s sense of fear towards nuclear energy is based on a
react.ion to a technology that is unfamiliar and foreboding.
Nuclear energy and atomic bombs are 1lnseparably mingled in
popular mythology. The Cold War created the foreboding dread of
global nuclear destruction. The Bulletin of Atomic Scientists had
the doomsday clock ticking off the minutes until nuclear war
would occur. We had missile gaps, backyard bomb shelters, and
the China Syndrome. And, then one unit at Three Mile Island had
a breakdown due to human error. Even today, the popular
understanding of the damage is badly skewed.

There never was a public health threat. THe only lasting damage
was to the financial soundness of the utility which owned TMI,
and to the proponents of nuclear power as a reliable and safe
source of electricity.

While the nuclear industry stumbled over TMI, it fell flat on its
face ten years later because of Chernobyl. The most unfortunate
aspect of the Chernobyl disaster is that few understand that this
accident represented the abuses of a centralized command economy.
The system that created Chernobyl is collapsing, but its effect
will linger as a 'sort of mental radiocactive waste. The public in
Furope and the U.S. has completely misunderstood the lessons of
the Chernobyl incident. The mental cloud from Chernobyl lingers
on in Eastern Europe, where there is now an aversion to nuclear
power. However, nuclear power is the most sensible solution to
the power needs of that region.
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The incredible pollution from their coal-fired plants is a public
health disaster. The average life span in that region has
actually declined over the past forty years. Yet, there is no
fear of the coal that kills them while they express their horror
of nuclear power. It is a climate of irrationality.

Over the past decade, the growing fear of nuclear power has been
abetted by those who loathe nuclear power as inappropriate for
their program to reorganize the industrial world. Make no
mistake, these advocates of "Soft Energy" and "Appropriate
Technology" understand nuclear power. They do not like it.

These New Age Luddites believe that the our global village of the
future should be cottage industries with windmills in the
backyard. A nuclear power plant is intellectually incompatible
with their vision. '

These articulate critics of nuclear power are partly responsible
for the Ln@r@dLbly complex permitting process which has evolved
in the U.S. nuclear power industry. Their influence and
dml@feriouﬁ impact has most recently been felt both in New
Hampshire and on Long Island. The "no nukes" advocates waged a
furious battle for more than a decade against the Seabrook and
Shoreham nuclear power plants. Seabrook will open. Shoreham
will not. And, New York will buy its electricity from Canadian
nuclear or hydro power producers. The Canadian hydro project to
provide this power is being vigorously fought in Quebec as an
ecological disaster. This is only a luddite’s victory, immoral,
uncomprehending, and self-serving.

To be sure, the nuclear power community faces both public fear
and intellectual arrogance, but, there are also the effects of the
greed and avarice so ineptly pursued by the OPEC nations., Ten
vears ago, the producers of oil thought they could increase
prices without limit. But, the invisible hand of supply and
demand struck back. The cartel collapsed, along with oil prices.
0il suddenly became abundant and cheap. Energy conservatlon
practices had reduced the demand for electricity. The market for
nuclear power evaporated overnight, and, the U.8. found itself
dependent for more than half of our oil supply from abroad.

The collapse of the nuclear market is an internal as well as
external problem. The U.S. has the most intensive, costly,
lengthy regulatory process for the operation of a nucl@ar power
plant. No other electric generation source goes through this
process. Yet despite this regulatory burden, the system did not
prevent TMI. It 'is not surprising that there is little public
confidence in nuclear enerqgy. To summarize the problem, one can
turn to a report on nuclear power by the congressional Office of -
Technology Assessment. OTA stated that many of the problems with
the construction and operation of nuclear power plants stem from
mismanagement and inexperience.
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This is the real Achilles heel of nuclear energy. We can deal
with fear, loathing, and greed. But, how do we respond to
incompetence? As much as I would like to argue that market
forces will carry the day, we do not have that alternative. The
electric power industry is not a free market. Access is limited,
prices are fixed, and territory is set.

If a nuclear plant is poorly constructed or managed, there are
minor market penalties to the owners, that is, the utility. One
only has to look at the WHOOPS fiasco for verification of cost-
free incompetence. The Washington Public Power Supply System
collapsed under the financial burden of building several nuclear
power plants. Costs escalated four-fold, as the need for
electricity in the region dropped. So, WHOOPS defaulted on its
debt. But, as the sole source of electricity for a number of
communities, it survived.

To simplify a complex problem, utilities control their markets
through transmission access. Their rates are regulated by public
utility commissions, but the rate procedure is an ineffective
discipline. Other moderating influences, such as investor
confidence or Nuclear Regulatory Commission penalties, are minor
annoyances. The bottom line is that communities need
electricity. Utilities do not compete for markets. The only
spirit of competition occurs with the Independent Power Producers
-~ minor players who do not build 1000 megawatt nuclear plants.

This atmosphere could explain the poor performance of some of our
utilities and their nuclear plants. I cannot understand why the
U.5. operating performance is among the worst of all the nations
using nuclear powexr. In Japan, the operating capacity is 77%,
while in the U.S., it is only 63%. One looks at the Canadian or
the French nuclear power industry, and finds few of the problems
that afflict the American industry. Are we learning anything
from this foreign experience with nuclear power? Will the U.S.
industry grow out of the mistakes of the past? I did say earlier
that the atmosphere included an element, a glimmer, of hope. I
believe there is a future for the U.S. nuclear industry, if its
basis is realism not optimism.

There are four factors which will secure a future for the
American nuclear industry. First, there is the issue of demand
for electricity. In the U.S., we have not only stopped building
nuclear power plants, but virtually everything else as well. The
drop in energy prices and our success with energy conservation
has created the illusion that we have the physical resources to
meet future demand.
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The Senate Energy Committee, on which I serve, has held a number
of hearings over the past few years regarding demand. It is true
that demand today 1s one half of what was projected in 1970.
Twenty years ago we assumed that demand would continue to
increase at an annual rate of up to seven percent. The current
projection is a maximum rate of two percent. However, in recent
years, actual demand has been increasing by about three to four
percent. FEven at the two percent rate, we will be energy short
by 35 glgawatts by the end of the decade. At higher growth
rates, the shortages will be even more severe, by as much as 200
igawatts.  This past winter, there were rolling blackouts in
Florida when temperatures dropped below normal. Such blackouts
will become a reality for other regions of the country.

It is obvious that before the end of the decade, my country will
require new sources of electricity. Some planning is underway,
but we have not begun to build new power plants. For the moment,
the environmental movement has effectively blocked any form of
new power. In the Washington area, the utility cannot build
combined turbines at existing power plants to assist with peak
loads. They use a clean fuel, natural gas. But, there is a
"Know-nothing" environmental objection.

If this nonsense continues, and it will, we will have areas with
major power shortages in a few years. The public will then begin
to demand new power plants.

The second factor invoeolves the latest craze regarding
environmental disaster. Some nuclear supporters sense that
concern over the greenhouse effect will mean that the new power
plants will be nuclear. Several weeks ago, Senator Chafee of
Rhode Island stated that he was moving away from his opposition
to nuclear power because of its potential to replace fossil
fuels, a major contributor to the greenhouse through carbon
dioxide. The Union of Concerned Scientists have reversed their
longstanding opposition to nuclear power because of the greater
fear of the greenhouse effect.

I am no subscriber to the greenhouse hysteria. This is another
subject under investigation by the Energy Committee. 7The most
recent evidence argues that the earlier doomsday predictions were
overblown.

Ten years ago, we were worried that a new ice age would be the
result of the greenhouse. Who knows what it will be ten years
from now. While the greenhouse effect is overblown, it is
forcing past critics to make a realistic, rather than
ideological, assessment of nuclear power,

The third issue is nuclear waste. The current Light Water
Reactors which we use in the United States produce potent
radioactive waste with extreme lifetimes. We have had a bitter
debate on how to manage this waste., It is the same problem in
every country with nuclear units. No one wants a nuclear waste
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site in their vicinity. Congress forced the issue by selecting g
site 1in Nevada, but the problem lg far from resolved.

The waste controversy could be resolved by the fourth issue, new
reactor technology. The Light Water Reactors are dinosaurs. We
cannot afford the luxury of huge custom designed power plants.
We need a standardized design which can produce a finished plant
in a reasonable time frame, of four to five years compared with
the current twelve years construction schedule. This will
require smaller units, which is why there is a focus on the 600
megawatt unit. This would allow utilities more rapid deployment
in reaction to their energy requirements.

The technology is underway. Tokyo Electric is now buying an
Advanced Light Water Reactor. This is a technology which will be
available over the next few years. The two alternative
technologies, the High Temperature Gas Reactor and the Liquid
Metal Reactor, will not be commercially available until after the
year 2000. But, the advantage of the latter two is that they
will have a modular design, and will raflect a "passively safe"
capacity. The Liquid Metal Reactor has an additional attraction
in its internal fuel cycle which will burn off all long-lived
radiocactive wastes. The remaining waste will have a hall life
radioactivity of 100 to 200 years, which would effectively remove
the major concern over nuclear waste.

With the possibility of such technology, I have to wonder why any
utility would not wait ten years for either of these
technologies, and avoid many of the headaches which they will
inherit with any form of Light Water Reactors.

In closing, nuclear power will be part of America’s energy
future. The industry has an opportunity to recover and maintain
its role as the second major source of electric power in the
United States. It is unlikely that nuclear power will grow much
beyond its current share of twenty percent of our market. Half
of the current nuclear plants will be decommissioned by 2010. At
the very least, we will need new facilities to replace the lost
ocutput.

Last week, the Senate adopted a Clean Air Act which will ensure
the near term use of coal as our primary source of electric
generation. Coal will retain itg market share of about fifty-
five percent. The question facing the nuclear industry is how
ef fective it will be in capturing new market shares for nuclear
power.
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New, safe, economical nuclear technology is under development.
There is no gquestion that federal funding through the Department
of Energy will be a struggle as Congress faces a difficult budget
process over the next several years. Such research funding is
critical if my country aspires to continue to participate in the
development of high technology. The other house of Congress must
move on legislation approved by the Seunate to revitalize our
uranium production and enrichment programs. There must also be
action on legislation to consolidate and simplify the licensing
approval process.

Our Nuclear Regulatory Commission has already bravely begun this
task. We are fortunate in having Admiral Watkins as Secretary of
Energy. Not only does he have a nuclear background, but he is
aggressively attacking our nuclear waste fiasco. His current
work on a National Energy Strategy has the potential for
regurrecting nuclear power.

There are numerous challenges and opportunities for the nuclear
industry and its supporters. Now is the time for us to seize the
initiative, and prepare America for its energy needs in the 2lst
Century.
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I HOPE IT WILL BE HELPFUL TO BEGIN BY DESCRIBING MY BACKGROUND

AND POLITICAL EXPERIENCE IN RELATION TO THIS CONFERENCE.

I AM A SCIENTIST AND FOR TWENTY YEARS HAVE BEEN A LABOUR MEMBER
OF THE BRITISH PARLIAMENT. IN THAT TIME I HAVE VARIQUSLY BEEN A
MEMBER OF THE SELECT COMMITTEE ON SCIENCE AND TECHNOLOGY,
MINISTER FOR ENERGY IN THE LAST LABOUR GOVERNMENT. OF JAMES
CALLAGHAN, AND PRINCIPAL OPPOSITION SPOKESMAN ON THE ENVIRONMENT
FOR 51X YEARS. AS PART OF THE RECENT LABOUR PARTY POLICY REVIEW
I ALSO CHAIRED THE GROUP WHICH REPORTED ON THE PHYSICAL AND

SOCIAL ENVIRONMENT

DURING THOSE TWENTY YEARS I HAVE BEEN FULLY INVOLVED IN THE
NATIONAIL AND INTERNATIONAL DEBATE ABOUT ENERGY POLICY AND THE
ENVIRONMENT. FOR THOSE TWENTY YEARS I HAVE REPRESENTED THE SAME
CONSTITUENCY IN THE HOUSE OF COMMONS - THE CONSTITUENCY WHICH
INCLUDES THE HUGE AND CONTROVERSIAL SITE OF BRITISH NUCLEAR FUELS

AT SELLAFIELD.

I CAN THEREFORE DISCUSS THE ISSUES WITH YOU TODAY AGAINST A
BACKGROUND OF EXPERIENCE OF POLITICAL ARGUMENTS AND DEBATES ABOUT
ALL THE MOST CONTROVERSIAL ASPECTS OF THE DEVELOPMENT OF ENERGY
POLICY IN GENERAL AND NUCLEAR POWER IN PARTICULAR. IT HAS NOT

ALWAYS BEEN AN EASY TASK!
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LOOKING FORWARD TO THE PROSPECT OF A LABOUR GOVERNMENT IN 1991

OR 92:=-
% WHAT ARE THE PROSPECTS FOR NUCLEAR POWER IN BRITAIN IN THE
199087
% HOW CAN THE FUNDAMENTAL ISSUE OF PUBLIC ACCEPTANCE OF THE
CINDUSTRY BE RESOLVED?
* - TWHAT ARE THE MERITS OF NUCLEAR POWER COMPARED WITH COAL,

"OIL AND GAS, RENEWABLE SOURCES AND ENERGY CONSERVATION?

* WILL REPROCESSING OF FUEL ELEMENTS CONTINUE TO BE ACCEPTED?

% HOW WILL BRITAIN DEAL WITH THE ILONG TERM STORAGE OF

RADIOACTIVE WASTE RESIDUES?Y

* - JUST WHAT SHOULD OUR PRIORITIES BE?

I WANT TO SHARE MY VIEWS ON THESE MATTERS WITH YOU AND TO PROPOSE
SOME  IDEAS FOR  MOVING THE POLICY DISCUSSIONS FORWARD. MOST
INDUSTRIALISED COUNTRIES APPEAR TO HAVE AN OVERCAPACITY OF
ELECTRICITY GENERATION AT PRESENT AND BRITAIN IS NO EXCEPTION.
I BELIEVE THAT IS5 THE MAJOR REASON WHY INVESTMENT IN NUCLEAR
POWER WILL BE LOW IN BRITAIN IN THE COMING DECADE. FURTHERMORE
DEVELOPING NATIONS, EVEN IF IT IS FELT TO BE APPROPRIATE, CANNOT

AFFORD THE CAPITAL INVESTMENT NEEDED.
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THE NUCLEAR POWER SITUATION IN THE U.K. IS DOMINATED BY THE
EFFECTS OF THE PRIVATISATION OF THE ELECTRICITY SUPPLY INDUSTRY,
EFFECTIVELY THE FINANCIAL INSTITUTIONS IN BRITAIN HAVE FORCED THE
THATCHER GOVERNMENT TO RETAIN ALL NUCLEAR POWER STATIONS IN
ENGLAND WALES IN THE PUBLIC SECTOR IN A NEW COMPANY - 'NUCLEAR
ELECTRIC’. FURTHER P.W.R. BUILDING BY NUCLEAR ELECTRIC AFTER
SIZEWELL B HAS BEEN DEFERRED. THUS POLITICAL DECISIONS HAVE AGAIN
RESULTED IN AN ADVERSE EFFECT ON THE U.K. NUCLEAR POWER PROGRAMME,
IT WOULD APPEAR THEREFORE THAT THE IMMEDIATE FUTURE PROSPECTS FOR
THE INDUSTRY ARE NOT ENCOURAGING. BNFL HOWEVER CONTINUES TO MANAGE
ITs OWN NUCLEAR STATIONS AT CALDER HALL, CHAPELCROSS IS CURRENTLY
CONSIDERING THEIR REPLACEMENT,.

BUT ELECTRICITY DEMAND IS FORECAST TO GO ON GROWING AT PERHAPS

2 OR 3 PER CENT PER ANNUM FOR THE FORESEEABLE FUTURE.

THE SITUATION FACING THE COAL INDUSTRY IS EQUALLY DEPRESSING.
PLANS FOR THREE LARGE NEW COAL FIRED STATIONS HAVE ALSO BEEN
ABANDONED IN FAVOUR OF SMALLER GAS FIRED PLANT, BECAUSE OF DOUBTS
ABOUT FUEL QUALITY AND COST, AND THE DEREGULATION OF THE GAS

SUPPLY INDUSTRY.

THERE IS THUS AN INCREASING POSSIBILITY OF A DIFFICULT SITUATION
DEVELOPING IN ENGLAND AND WALES BY THE YEAR 2000 BY WHICH TIME
THERE MAY WELL BE A SHORTFALIL IN GENERATING CAPACITY. I DO NOT

NEED T0O STRESS TO THIS AUDIENCE JUST HOW DEMAGING THAT WOULD BE.

I-2-—4



%
5

O

[ =

THE READY AVAILABILITY OF FOSSIL FUELS SUPPLIES AT DEPRESSED
PRICES, TOGETHER WITH THE LOWER CAPITAL COSTS, MAKES FOSSIL FUEL
ELECTRICITY GENERATION SUPERFICIALLY ATTRACTIVE RELATIVE TO
NUCLEAR POWER AT PRESENT. BUT THE GROWING SCIENTIFIC DEBATE AND
POLITICAL AND PUBLIC AWARENESS OF THE NEED TO CONTROL FLUE GAS
EMISSIONS MEANS THAT FOSSIL FUELS TOO NOW FACE A PROBLEM OF

PUBLIC ACCEPTABILITY.

WHILST THERE I8 CONSIDERABLE DEBATE AND DISPUTE ABOUT THE CAUSES
OF GLOBAL WARMING THERE IS REASONABLE CAUSE TO ASSUME THAT IT IS
ACTUALLY HAPPENING. THE 1980'S WAS UNQUESTIONABLY THE‘WARMEST
DECADE OF THE TWENTIETH CENTURY. INTERNATIONALLY SCIENTIFIC
EFFORTS ARE INTENSIFYING IN AN ATTEMPT TO CLARIFY THE DIRECTIONS

AND RATES OF CHANGE IN GLOBAL CLIMATE.

EVERYONE ON OUR PLANET FACES THE COMMON PROBLEM OF GLOBAL WARMING
DESCRIBED BY THE WORLD COMMISSION ON THE ENVIRONMENT AND

DEVELOPMENT - THE BRUNDTLAND REPORT -~ THUS:

"ENVIRONMENTAL THREATS TO SECURITY ARE NOW BEGINNING TO EMERGE
ON A GLOBAL SCALE. THE MOST WORRISOME OF THESE STEM FROM THE
POSSIBLE CONSEQUENCES OF GLOBAL WARMING CAUSED BY THE ATMOSPHERIC

BUILD UP OF CARBON DIOXIDE AND OTHER GASES",
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THE GROWTH IN WORLD POPULATION AND THE CONSEQUENT INCREASE IN
DEMAND FOR ENERGY WILL PLACE EVEN GREATER STRAINS ON OUR COMMON
ENVIRONMENT PRODUCING IMPERATIVES FOR CHANGED PRACTICES AND

PROCEDURES .

THERE IS GENERAL AGREEMENT ABOUT THE NEED TO REDUCE THE EMISSIONS
OF ACID RAIN GASES 802 AND NOX. TECHNOLOGIES EXIST TO DO THIS BUT

ONLY AT SIGNIFICANT COST.

THE GREENHOUSE GASES CARBON DIOXIDE, METHANE, NITROUS OXIDE AND
CHLOROFLUOROCARBONS ARE MUCH MORE DIFFICULT MATTERS. IN
ELECTRICITY PRODUCTION CARBON DIOXIDE EMISSIONS ARE THE DOMINANT
CONCERN AND THIS CAN ONLY BE DEALT WITH BY A MAJOR SWITCH FROM

USING FOSSIL FUELS IN PARTICULAR COAL.

ENERGY PRODUCTION, WHATEVER FORM IT TAKES, POSES PARTICULARLY
DIFFICULT PROBLEMS FOR THE ENVIRONMENT. FUEL EXTRACTION, BURNING
AND CONVERSION ALL INVOLVE RISK AND CAUSE POLLUTION AND RESULT
IN WASTES NEEDING DISPOSAL. ACID RAIN, THE 'GREENHOUSE EFFECT',
NUCLEAR DISCHARGES, NUCLEAR WASTE, 'NOX' GASES ARE NOW FAMILIAR
WORDS IN THE WELCOME INCREASE IN WELL-INFORMED DISCUSSION OF THE
URGENT NEED TO SAFEGUARD FRAGILE ECOSYSTEMS. EVEN RENEWABLE

ENERGY SOURCES INVOLVE SIGNIFICANT ENVIRONMENTAL IMPACT.
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YET WE NEED ENERGY TO SUSTAIN, LET ALONE IMPROVE OUR QUALITY OF
LIFE AND THAT OF MILLIONS OF PEOPLE IN THE THIRD WORLD. THE NEED
FOR ENERGY IS CERTAIN TO GROW OVERALL IN WORLD TERMS, BECAUSE
EVEN THOUGH IT MAY FALL SIGNIFICANTLY IN DEVELOPED NATIONS IT
WILL RISE SIGNIFICANTLY IN DEVELOPING COUNTRIES TO COPE WITH BOTH
POPULATION GROWTH AND THE REASONABLE WISHES FOR IMPROVEMENTS 1IN

THE QUALITY OF LIFE FOR HUNDREDS OF MILLIONS OF PEOPLE.

ENERGY PRODUCTION INDUSTRIES ARE HUGE CONSUMERS OF LAND, FINANCE
AND  OTHER RESOURCES SUCH AS  WATER. ENERGY  PRODUCTION,
PARTICULARLY THE ELECTRICITY AND PETROLEUM INDUSTRIES, OFTEN PRE-
EMPT LARGE AND ENVIRONMENTALLY SENSITIVE COASTAL AND ESTUARINE

S5ITES.

THERE ARE THUS MANY VERY IMPORTANT REASONS FOR US TO USE ENERGY
MUCH MORE EFFICIENTLY THAN WE DO NOW. THE CONFLICT BETWEEN ENERGY
NEEDS AND ENVIRONMENTAL PROTECTION AND CONSERVATION PRESENTS US
WITH A REAL DILEMMA. FOLLOWING THE DISASTER AT CHERNOBYL, NUCLEAR
POWER LOST SUPPORT - PEOPLE WERE RIGHTLY CONCERNED FOR THEIR

FUTURE HEALTH AND WELL-BEING AND THE ENVIRONMENT.

YET BOTH NUCLEAR AND FOSSIL FUELS HAVE CONSEQUENCES THAT
TRANSCEND NATTONAL BOUNDARIES. WE HAVE TO RECOGNISE THAT IN THE
MEDIUM TERM, IN OUR INTERDEPENDENT WORLD WITH ITS INTERDEPENDENT

ECONOMY COAL, OIL, GAS AND NUCLEAR POWER WILL ALL REMAIN IN USE,
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OUR IMMEDIATE TASK THEREFORE MUST BE TO MAXIMISE THE EFFICIENCY
AND SAFETY OF THAT USE AND TO SHARE KNOWLEDGE INTERNATIONALLY ON
THE SAFEST WAYS OF DECOMMISSIONING AND MANAGING NUCLEAR WASTE AND
DEALING WITH TOXIC AND HAZARDOUS WASTES FROM ENERGY PRODUCTION

GENERALLY .

AS OUR UNDERSTANDING OF THE SCIENCE OF THE ENVIRONMENT DEYELQPS,
50 WE SEE THE PERSPECTIVES CHANGING AGAIN. THE BURNING OF FOSSIL
FUELS -~ COAL, OIL, GAS -~ IS8 THE BIGGEST SOURCE OF GREENHOUSE
GASES AND THE MOST IMPORTANT CAUSE OF GLOBAL WARMING. REDUCING
CARBON DIOXIDE EMISSIONS MUST BE A PRIORITY IF WE ARE TO SLOW
DOWN THE INDUCED CLIMATIC CHANGE THAT GLOBAL WARMING WILL
PRODUCE. THIS NEED HAS IMPLICATIONS FOR TRANSPORT POLICY TOO,
SINCE VEHICLE EMISSTIONS ARE MAKING AN INCREASING CONTRIBUTION TO

THE TOTAL OF GREENHOUSE GASES.

THE BRITISH LABOUR PARTY BELIEVES THAT THE BEST, THE QUICKEST,
AND MOST COST-EFFECTIVE AND ENVIRONMENTALLY SOUND WAY TO BEGIN
TO TACKLE THESE PROBLEMS IS A MAJOR LONG-TERM GOVERNMENT POLICY
COMMITMENT TO ENERGY CONSERVATION. THIS NECESSITATES INTERVENTION
IN THE ECONOMY. IT IMPLIES THE NEED FOR A BALANCED ENERGY POLICY.
WE RECOGNISE THAT FOSSIL FUELS WILL BE THE ESSENTIAL MAINSTAY FOR
MANY DECADES TO COME, BUT IN ALL THE CIRCUMSTANCES WE SHARE THE
VIEW OF THE BRITISH TRADES UNION CONGRESS AND OTHERS THAT:

T"IT WOULD BE UNWISE TO RULE 0OUT NUCLEAR ENERGY AS A STRATEGIC

SOURCE FOR THE LONG TERM.®
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WE RECOGNISE THE NEED TO SUPPORT GREATER RESEARCH EFFORTS INTO
IMPROVING ENERGY CONSERVATION, ENERGY TRANSMISSION, COMBUSTION
AND ENERGY USE, AND WE ACCEPT THE NEED FOR GREATER URGENCY IN THE

DEVELOPMENT OF ALTERNATIVE ENERGY RESOURCES.

I I8 OUR VIEW THAT GOVERNMENT HAS TO SUPPORT THE INVESTIGATION
OF THE POTENTIAL OF NEW IDEAS AND NEW TECHNOLOGIES TO ENABLE A
SAFE AND COHERENT TRANSITION TO MORE SUSTAINABLE ENERGY SYSTEMS

WHICH MAY BE ENVIRONMENTALLY BENIGN.

HERE, T HAVE TO PAY TRIBUTE TO THE ENORMOUS PROGRESS WHICH THE
JAPANESE GOVERNMENT AND PEOPLE ARE MAKING IN THE FIELD OF ENERGY
CONSERVATION. A5 A COUNTRY, AN ECONOMY, WHOLLY DEPENDENT ON
IMPORTED FUELS THEIR LONG EXPERIENCE OF THE PROBLEMS WHICH
CHANGES IN THE WORLD MARKET ﬁAY BRING, HAS LED TO AN ENTHUSIASM
WHICH OTHER DEVELOPED COUNTRIES SHOULD BE COPYING. WE CAN LEARN

A LOT FROM THEM.

I THINK THAT THE CHANGING NATURE OF THE DEBATE ON ENERGY AND THE
ENVIRONMENT MUST PRESENT AN OPPORTUNITY TO IMPROVE THE PUBLIC
PERCEPTION OF NUCLEAR POWER. WE MUST INSIST ON A 'LEVEL PLAYING
FIELD!® WITH A FULL ENVIRONMENTAL COST AUDIT FOR ALL ENERGY
SOURCES ESSENTIAL FOR INFORMED JUDGEMENTS T0 BE MADE. THAT VIEW
I8 POWERFULLY SUPPORTED BY THE BRITISH UNIONS REPRESENTING

EMPLOYEES IN THE NUCLEAR INDUSTRY.



NOR CAN OUR QUALITY OF LIFE BE SAFEGUARDED BY ABANDONING
DEVELOPMENT EITHER FOR INDUSTRIAL NATIONS OR THE THIRD WORLD. TO
DO 80 WOULD BE TO BETRAY MILLIONS OF PEOPLE, TO CONDEMN THEM TO

SQUALOR, POVERTY, DISEASE, STARVATION AND DEATH.

INDEED POVERTY IS ITSELF ONE OF THE MAJOR CONTRIBUTIONS TO
ENVIRONMENTAL DEGRADATION. THE BRUNDTLAND COMMISSION STRONGLY
EXPRESSED THE VIEW THAT ENVIRONMENTAL PROBLEMS WOULD ONLY BE
SOLVED BY ECONOMIC DEVELOPMENT AND AN END TO THE GROSS IMBALANCES

BETWEEN NORTH AND SO0UTH.

THE THIRD WORLD CURRENTLY USES 15 PER CENT OF TOTAL WORLD ENERGY
AND HAS OVER HALF THE WORLD'S POPULATION. ENERGY USE PER HEAD IS
ABOUT ONE QUARTER OF THE WORLD AVERAGE AND LESS THAN A TENTH OF

THAT OF OECD COUNTRIES.

IF THE INDUSTRIALISED NATIONS WERE TO ABANDON NUCLEAR POWER WORLD
DEMAND FOR FOSSIL FUELS WOULD INCREASE TO A POINT WHERE
DEVELOPING NATIONS AND THE THIRD WORLD WOULD BE PRICED OUT OF THE

MARKET.

50 AGAIN I SAY THAT NUCLEAR POWER HAS AN IMPORTANT ROLE TO PLAY
IN HELPING TO SUPPORT THE ECONOMIC DEVELOPMENT NECESSARY TO ALLOW
Us TG AID THE MORE BALANCED AND ESSENTIAL DEVELOPMENT OF ALL

PEOPLES.
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BUT IF NUCLEAR POWER IS TO WIN MORE GENERAL PUBLIC ACCEPTANCE

OTHER POLICIES MUST BE CHANGED AND OTHER ARGUMENTS WON.

BETTER AND MORE RIGOROUS INTERNATIONAL STANDARDS AND MANAGEMENT
PRACTICES AND TECHNIQUES SHOULD BE PRIORITIES. AS THE INDUSTRY
IRDENTIFIES COMMON PROBLEMS IT SHOULD LOOK FOR CQMMON,SO@UTIONS
BY SHARING KNOWLEDGE AND SKILLS., THE INDUSTRY HAS BEEN SLOW TO
THINK GLOBALLY AND T0O ORGANISE ITS AFFAIRS IN CONTRAST TO ITS
CRITICS IN THE ENVIRONMENTALIST MOVEMENTS WHO HAVE BEEN MUCH

BETTER ORGANISED.

I HAVE IN MIND THE UNDERSTANDING AND MANAGEMENT OF FUEL
REPROCESSING, NUCLEAR WASTE MANAGEMENT AND DECOMMISSIONING OF
NUCLEAR PLANT. IF THE INDUSTRY WANTS A LONG TERM FUTURE IT MUST
MORE - SERIOUSLY ADDRESS THESE FUNDAMENTAL LONG TERM POLICY

QUESTIONS.

THE MISMANAGEMENT WHICH LEAD TO SUCH AN APPALLING CATASTROPHE AT
CHERNOBYL WILL LINGER LONG IN PEOPLE'S MINDS. LIKE THREE MILE
ISLAND EARLIER, IT INEVITABLY RESULTED IN WIDESPREAD FEAR AND
CONCERN ABOUT WHETHER NUCLEAR POWER CAN BE EFFECTIVELY MANAGED.

PAST ACCIDENTS AT SELLAFIELD CAUSED SIMILAR ANXIETIES.
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I AM PLEASED TO SAY THAT AFTER A SUSTAINED PROGRAMME OF MAJOR
INVESTMENT IN NEW PLANT AND TECHNOLOGY THE SELLAFIELD SITE OF
BRITISH NUCLEAR FUELS IS IN MUCH BETTER SHAPE. NEW FUEL RECEIPT
AND STORAGE FACILITIES, NEW EFFLUENT TREATMENT PLANTS, AND MORE
EFFECTIVE MANAGEMENT HAVE MEANT THAT FOR THE EIGHTH YEAR IN
SUCCESSION LIQUID DISCHARGES TO THE MARINE ENVIRONMENT WERE DOWN

AGAIN IN 1988,

EARLIER THIS YEAR BNFL WON A COMMENDATION IN THE UK BETTER
ENVIRONMENT  AWARDS FOR  INDUSTRY IN RECOGNITION OF THE
EFFECTIVENESS OF THE SITE ION EXCHANGE PLANT (SIXEP) IN REDUCING

DISCHARGES .

DISCHARGES OF THE MOST RADIOLOGICALLY IMPORTANT RADIONUCLIDES ARE
EXPECTED TO REMAIN LOWER THAN THOSE RECORDED BEFORE 1986. THE
INTENTION I8 TO MAINTAIN OR FURTHER CUT DISCHARGE LEVELS AND A
FURTHER £500 MILLION IS COMMITTED TO LOW-ACTIVITY LIQUID EFFLUENT

MANAGEMENT OVER THE NEXT FEW YEARS.

IN 1988 ALL THE DISCHARGES AND DISPOSALS OF RADIOACTIVE WASTE
FROM SELLAFIELD WERE INSIDE LIMITS SET INDEPENDENTLY BY
GOVERNMENT DEPARTMENTS. THE SAME HELD TRUE FOR BNFL'S OTHER
FACILITIES AT CHAPELCROSS IN SCOTLAND, AT SPRINGFIELDS AND AT

CAPENHURST IN ENGLAND,
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FOR MEMBERS OF THE GENERAL PUBLIC, THE AVERAGE RADIATION EXPOSURE
FROM SELLAFIELD DISCHARGES REMAINS AT 0.01 MILLISTEVERTS, WHILE
THE MOST EXPOSED GROUP OF PEOPLE NEAR SELLAFIELD - THOSE WHO EAT
A LOT OF LOCAL SHELLFISH - RECEIVED AN EXTRA DOSE OF ABOUT 0.4
MILLISTIEVERTS. THIS IS5 WELL BELOW THEIR AVERAGE YEARLY DOSE FROM

ALL OTHER NORMAL SOURCES OF 2.5 MILLISIEVERTS.

THE DOSE TO THE 'CRITICAL GROUP' IS5 BELOW THE LEVELS RECOMMENDED
BY BRITAIN'S RADIOACTIVE WASTE MANAGEMENT ADVISORY COMMITTEE AND
THOSE RECOMMENDED BY THE NATIONAL RADIOLOGICAL PROTECTION BOARD.
HOWEVER, THE LATEST STUDIES OF THE UPTAKE OF RADIOACTIVE MATERIAL
FROM SELLAFTIELD BY EATING SHELLFISH SUGGESTS THAT THE REAL DOSE

RECEIVED IS IN FACT LESS THAN THE CRITICAL GROUP DOSE QUOTED.

FOR ITS OWN WORKFORCE BNF/ VOLUNTARILY APPLIES AN OPERATIONAL
LIMIT FOR RADIATION EXPOSURE OF 30 MILLISIEVERTS PER PERSON PER
YEAR, COMPARED WITH THE 50 MILLISIEVERTS ANNUAL °‘WHOLE BODY DOSE'
LIMIT SPECIFIED IN THE IONISING RADIATIONS REGULATIONS. NO

SELLAYIELD EMPLOYEE EXCEEDED THE STATUTORY LIMIT.

FOR MANY YEARS IN BRITAIN A DEBATE HAS CONTINUED ABOUT LINKS
BETWEEN NUCLEAR INSTALLATIONS AND LEUKAEMIAS IN CHILDREN AND
YOUNG PEOPLE AND RECENTLY ANOTHER STUDY WAS PUBLISHED. THE
'GARDNER REPORT! SET OUT TO:

WEXAMINE WHETHER THE OBSERVED EXCESS OF CHILDHOOD LEUKAEMIA AND
LYMPHOMA NEAR THE SELLAFIELD NUCLEAR PLANT IS ASSOCIATED WITH

ESTABLISHED RISK FACTORS OR FACTORS RELATED TO THE PLANT."
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IN WEST CUMBRIA A TOTAL OF 52 CASES OF LEUKAEMIA AND 22 CASES OF

NON-HODGKINS LYMPHOMA, WERE DIAGNOSED FROM 1850 TO 1985.

OF THOSE 74 CASES IT WAS FOUND THAT 10 OF THE FATHERS HAD WORKED
AT SELLAFIELD, AND OF THOSE 10, 5 OF THE FATHERS LIVED AT

SEASCALE AND 5 LIVED ELSEWHERE IN WEST CUMBRIA.

IT WAS ALSO FOUND THAT 4 OUT OF THE 10 FATHERS HAD RECEIVED AN
ACCUMULATED EXTERNAIL RADIATION DOSE OF 100 MILLISIEVERTS OR ABOVE
PRIOR TO CONCEPTION, AND 4 OF THE 10 HAD ALSO RECEIVED AN EXTERNAL

RADIATION DOSE OF 10 MILLISIEVERTS 6 MONTHS PRIOR TO CONCEPTION.

THE STUDY SUGGESTS THAT THE RADIATION DOSE TO THE FATHERS PRIOR
TO CONCEPTION MAY HAVE AFFECTED THE SPERM AND COULD HAVE PRODUCED

THE LEUKAEMIA IN THE CHILD.

THIS I8 A COMPLETELY NEW FINDING QUITE DIFFERENT FROM PREVIOUS
STUDIES. IF CONFIRMED IT HAS MAJOR IMPLICATIONS FOR EMPLOYMENT
PRACTICES, PROTECTION OF NUCLEAR INDUSTRY WORKERS, AND DOSE
LIMITS TO EVERYONE EXPERIENCING THE RISK OF EXPOSURE TO RADIATION
IN THEIR EMPLOYMENT. WORK IS ALREADY IN PROGRESS TO CARRY OUT

SIMILAR STUDIES IN OTHER AREAS WHERE NUCLEAR SITES ARE LOCATED.

I HAVE ALREADY HAD DISCUSSIONS WITH THE MINISTER FOR HEALTH ABOUT
WHAT ACTION THE GOVERNMENT INTENDS TO TAKE AS A CONSEQUENCE OF
THE REPORT. WHAT HAS NOT BEEN MADE CLEAR IS THAT THE GARNER

RESEARCH SHOWS THAT THE RELATIVE RISK TO CHILDREN LIVING NEAR
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8 INDUSTRY THAN FOR THOSE WHO WORK AT SELLAFIELD.
THE REPORT LEAVES UNANSWERED QUESTIONS ABOUT THE CAUSE OF

HIGHER FOR THOSE WHOSE FATHERS WORK IN FARMING OR IN THE STEEL

<3

LEUKAEMIA IN CHILDREN WHOSE PARENTS ARE NOT EMPLOYED AT
SELLAFIELD. PROFESSOR GARDNER CONCLUDES THAT THERE IS NO EVIDENCE
OF RISK ASSOCIATED WITH CHILDREN PLAYING ON THE BEACH IN WEST
CUMBRIA, NOR TO FAMILIES EATING LOCAL FISH. THERE ARE
NEVERTHELESS FURTHER IMPORTANT QUESTIONS TO BE ANSWERED ABOUT THE
CAUSE OF LEUKAEMIA AMONG CHILDREN IN WEST CUMBRIA.

THE TRADE UNION RESPONSE IS TO VIEW WITH CONCERN THE FINDINGS OF
THE STUDY AND UNTIL OTHERWISE DISPROVED ACCEPT ITS CONCLUSIONS.
TO THAT END OUR PRIME OBJECTIVE IS T0O CONTINUE TO REDUCE THE

RADIATION DOSE TO WORKERS.

THIS OBJECTIVE IS NOT NEW IT IS SOMETHING THAT HAS BEEN ON-GOING
SINCE THE 1970'S WHEN MOST OF THE HIGH RADIATION DOSES WERE
RECORDED. THIS STUDY, HOWEVER, HAS PUT A NEW EMPHASIS ON THE NEED
10 REDUCE RADIATION DOSES EVEN FURTHER. NOTWITHSTANDING THESE
IS8UES URGENT ACTION WILL BE TAKEN TO REDUCE THE DOSE LEVELS TO

EMPLOYEES .

BNFL I8 CONTINUING TO BUILD PLANTS TO CUT DISCHARGES STILL
FURTHER, NOTABLY THE SELLAFIELD ENHANCED ACTINIDE REMOVAL PLANT
AND ITS SISTER FACILITIES: THE WASTE PACKAGING AND ENCAPSULATION
PLANT; THE EFFLUENT PLANT SERVICES BUILDING; AND, THE EFFLUENT
PLANT MAINTENANCE FACILITY. THE £500 MILLION BEING INVESTED WILL
SECURE OVER 1000 JOBS ON SITE AND AT DESIGN OFFICES IN THE

REGION,



THIS INVESTMENT UNDERLINES THE ESSENTIAL COMMITMENT TO GREATER
ENVIRONMENTAL PROTECTION AND SAFEGUARDS SO NECESSARY TO SECURE
PUBLIC CONFIDENCE. JAPANESE REPROCESSING BUSINESS IS VERY
IMPORTANT TO THE DEVELOPMENTS AT SELLAFIELD IN PARTICULAR THE

INVESTMENT IN 'THORP'.

THE CALDER HALL MAGNOX STATION HAS NOW BEEN OPERATING FOR MORE
THAN THIRTY YEARS. IT WILL NEED TO BE REPLACED AND BNF4{ ARE
ACTIVELY CONSIDERING THE MATTER. BNF{ HAS SAID THAT IT SEES
NOTHING IN THE GOVERNMENT'S DECISION ON NUCLEAR POWER AND
PRIVATISATION DESIGNED TO DETER OTHER ORGANISATIONS FROM
DEVELOPING THEIR OWN NUCLEAR PLANT IF THEY CONSIDER THIS TO BE
COMMERCIALLY JUSTIFIED. BNF{ WILL CONTINUE TO WORK ON ITS
FEASIBILITY STUDY TO INVESTIGATE THE POSSIBILITY OF INVESTMENT
IN NEW NUCLEAR GENERATING PLANT AT ITS CALDER HALL AND

CHAPELCROSE SITES.
WE RECOGNISE THAT BNF{REPROCESSING HAS A SECURE FUTURE. IT WILL

BE REQUIRED FOR THE CONTINUING MAGNOX SYSTEMS AS WELL AS FOR

THERMAL OXIDE FUEL REPROCESSING.
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I BELIEVE AND LABOUR POLICY MAKES CLEAR THAT THE LOGICAL STEP IN
THE DEVELOPMENT OF NUCLEAR WASTE MANAGEMENT IN BRITAIN WILL BE
THE CONSTRUCTION OF A SPECIALLY ENGINEERED DEEP MINED FACILITY
WHERE VITRIFIED ENCAPSULATED WASTE CAN BE STORED AND MONITORED
IN A RETRIEVABLE FORM. THE RESPONSIBILITY FOR POLICY DEVELOPMENT
RESTS WITH THE GOVERNMENT AT WESTMINSTER AND A LABOUR GOVERNMENT
WOULD @ INSIST - ON  THE HIGHEST - STANDARDS - OF  ENGINEERING,

ENVIRONMENTAL CONTROL AND SCIENTIPIC MONITORING.

T I8 TOO EARLY TO CONCLUDE WHERE SUCH A FACILITY WILL BE LOCATED

BUT RESEARCH DRILLING IS ALREADY UNDERWAY AT TWO SITES.

COMPLETE OPENNESS AND HONESTY ARE ESSENTIAL IN THE CONTINUING
DEBATE ABOUT WHETHER OR ON WHAT SCALE NUCLEAR POWER SHOULD

CONTRIBUTE TO FUTURE ENERGY POLICY.

IT IS WRONG TO 'OVERSELL' THE INDUSTRY AND COUNTER~PRODUCTIVE TO
PRETEND THAT NUCLEAR POWER IS THE CONPLETE ANSWER TO GLOBAL WARMING.
THERE IS NO SINGLE ANSWER BUT IT IS SURELY RIGHT TO CONCLUDE THAT
NUCLEAR ELECTRICITY CAN MAKE A SIGNIFICANT CONTRIBUTION TO THE

REDUCTIONS REQUIRED IN CARBON DIOXIDE EMISSIONS.

BRITAIN HAS OVER SEVERAL DECADES ACCUMULATED A GREAT DEAR OF
SCIENTIFIC TECHNOLOGICAL EXPERTISE IN ALL ASPECTS OF CIVIL
NUCLEAR POWER. WE WANT TO PUT THAT KNOWLEDGE, SKILL TECHNOLOGY

TO GOOD USE.
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GREATER  EMPHASIS SHOULD BE PLACED ON PUBLIC EDUCATION AND
INFORMATION TO ENSURE A BETTER INFORMED DIALOGUE. MY OWN
CONCLUSION IS THAT CIVIL, NUCLEAR POWER WILL BE NECESSARY 1IN
INDUSTRIAL ECONOMIES FOR THE FORESEEABLE FUTURE. WE MUST
THEREFORE NOT ONLY DEVELOP THE INDUSTRIAL AND MANAGERIAL SKILLS
NECESSARY TO SUSTAIN A SAFE AND EFFICIENT INDUSTRY, BUT WE MUST
DEVELOP  ALSO THE POLITICAL SKILLS AND THE POLITICAL WILL TO
ENSURE THAT BALANCED RATIONAL DECISIONS ARE TAKEN ABOUT ENERGY

POLICY AND THE . ENVIRONMENT.

Ends

Jack Cunningham M.P.
10 April 1990

IT—~2—18



The Energy Policies of the Social Democratic Party and the
Nuclear Energy Situation

Wolf-Michael Catenhusen

Chairman of the Bundestag Committes on Resgearch, Technology
and Technology Inpact Assessment

Faderal HRepublic of Germany

Current. situation:

The Federal Republic of Gexmany is a highly developed
industrial country with a large energy requirement. Per
gapits primary-energy consumption in 1986 amounted to 5.7
TCEs (tonnes of coal equivalent) as compared with 3.6
tonnes for Japan., In 1987 primary-energy consumpbtion in the
Federal Republiec amounted bo approximately 390 million
TCEs . B6% of the enexgy reguirement was covered by fossll
fuelsg, 11% by nuclear energy and 2.1% by hydroelectric
energy. The Federal Republic has éxtensive anthracite and
lignite deposits.

In 1987 overall electricity-production capacities amounbted
to 101,000 Mw, of which 6,700 MW {(6.6%) was accounted for
by water power, 39,900 MW (39,5%) by anthracite, 13,500 Mw
{13.4%) by lignite, 10,100 MW {10%) by fuel oil, 15,700 MW
(15.5%) by gas, and 20,000 Mw {19.8%) by nuclear energy.
Actual electriclity production was distributed among the

primary-enerqgy categories as follows:

- water 4.9%

o coal 48.7%

- il 2.5%

o gas B,9% and

- nuclear energy 31%,
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Since the end of the 1970s growth in energy consumption in
the Federal Republic has been slower than growth in the
economy in genexral, From 1973 to 1985 the gross national
product grew by 24% whereas there was only s 4% increase in
enegrgy consumptlon. In this conbext it should be gaid that
the increase in electricity consueption has continued to be
greater than the growth in overall energy consumption.
After the completion of a numbeyx of 1,300 MW nuclear power
plantg, we now have considerable axcess capacities in
electriclty production, estimated at between 10% and 50%.
For this reason there are currently no new nuclear power
plants eilther on orxder or under construction., The ordering
of new large-gcale power plants will not be xealistic unbil
the end of the 19908 at the eavliest.

BPD deciglon bo get oub of puclesr enerdy

After the Second World War all of the major organlzabions
in the F@d@ral Republic of Germany, including the SPD,
hoped the peaceful use of nuclear energy would provide a
safe and almost inexhaustible source of energy on the basis
of which it would be possible to achleve social progress.
The conflict surrounding the wse of nucleay energy began in
the Federal Republic in the eaxly 19702, This conflict also
involved the SPD and the trade unions. In 1986 the BPD
finally put an end to a controversy that continued for ten
years in the parbty xanks on the peaceful use of nucleax
enexrgy by passing a resolubion at the annual party
conference. The resolubtion gays: "We will do everyvthing we
can bto see to it that an energy-supply system is
established in the Federal Republic of Germany without
nuclear power within a period of ten years." According to
the SPD rxesolution, dropping nuclear energy as a means of
electricity production should involve:
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Stopping the further development of advanced versions
of the fast-breeder and high-temperature reactor
types. The construction of a fast-breeder protobype in
Kalkar should not be completed. The high-temperature
resctors should be shul down. (In the weantime thisg
reactor has in fact been shut down due to technical
defects, )

Abandoning the strategy of disposging of spent fuel
elements by means of reprocessing them {(the plan to
construct & nuclear-fuel reprocessing plant in the
Federal Republic was abandoned) and switching to

divect fipal storage of exlabting radiocactive waste.

Not dssuing construction or operation permits Lor new

light-water reactors.

Conducting #afely inspections of older nuclear power
plantes with a view to modernizing them ox to shutting
them down for safebty reasons.

rassing a "nuclear enerxgy phase-oubt act' almed at
making it possible to take existing modern Light-water
reactors off the grid gradually -- within a period of
ten years. Compensation based on the present value of
the facility in guestion ghould be paid over a pexriod
of thirty years.

Changing electricity prices so as to create a

financial incentive for gaving electricity.

Carrying out a medium-term research and development
programme for the further development of regenerative
energy sources to an extent comparable to past
government spending on nuclear energy. In its
resolution the SPD alsgo made it clear that the deslired
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objective can only be achleved 1f government and
industry work together. It should be said, however,
that a public consensus on thisg objective still does
not exist in the Federal Republic of Germany.

PR s yeasons for the decilislon to oive up nucleasx

The long-term effects of even small doses of radiabtion
on human health are a great deal nmore seridous than was
previously assumed. We should avoid additional

vadiation as much as possible.

Even in the case of slight probabillitlies of
occurrence, the posgibility of gerious accidents in
connection with the opevatlon of nuclear power plants
ig unacceptable., There ig no absolute safety in
connection with nuclear facllities,

Nuclear eénergy involves a technology that is wery
capital-intensive, on the one hand, and one that
provides very few Jobs, on the other, The overall
cpsts involved in the uase of nuclear enexgy, ingluding
waste disposal and the tesxing down of phased-out
facilities was underestimated.

The uvse of nuclear energy does not provide the economy
any significant advantages in terms of international
competition.

The disposal and final storage of highly radiocactive
waste materials continues to be an unresolved problem
worldwide.
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6. The uwse of nuclear energy, in particular plutonium,
makes i1t necessary to take surveillance and conbrol
measures which, in the long run, will constitute a
threat to the democratic stxucturesz of a society.

7, Surplus electricity-production capacities in the
nuelesr power sector are crowding domestic German coal
out of the electricity-producing industry. The use of
40 milldon tons of domestilc coal for electriclby
productlion ig contractually guaranteed, along with

government subsidies, up unbil 1995,

conaaaquences for the structure of the enerav. and

electrioibyv-producing sector in the Federal Republic of
Germany,

The Federal Republico of Germeny can 40 without the uge of
nuclear energy. The energy-related, economic and ecologiloal
effects of thig move can be coped with, However, it will
not be enough sinply to change the percentages of the
different technologies vged 1o producing electricity on the
supply side. bbandoning the further wse of nucleayr energy
will also mean bringing aboub a profound change in the
structure of the electricity-producing sactor. This
structural change must be integrated dnbto a cheange in the
overall energy-supply sector, particularly on the heat

warket, and must exeri an influence on energy demand.

Energy~sector scenarios for the Federal Republic developed
at the reguest of BPD-led state governments and the federal
government are baged on an assumed economic growth in the
Federal Republic of spproximately 2% and a further one-to-
one, 5% annual ingrease in electricity consumption., The
latest scenaricos even go as far as to assume the
possibility that energy consumption will stagnate by the
year 2000, given the requigsite energy-price increases
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achieved on the basis of increased energy taxation. Even
the mors cautious scenarios ghow in this context that:

1. Blectriaity savings can make an important contribubtion
towards puccessfully abandonlng nuelear energy, By
thig weans wp to one-thivd of the amount of
eleoctricity gensrated by nuclear power planbs could be
replaced by the yeax 2010,

& Combined electricity and bheat gensration could
conpensate for another third.

F. The vemaining thivd would have Lo be made up for
primarily by means of an expanded and envirommenb-
friendly vse of foszsll fuelg. In thig context, the
emigsion of pollutants such ag sulpbur dioxide and
nitrous oxides could be greatly reduced. Phis is not
the cagse, however, with regard to carbon dioxide
emiggions. By the year 2000 4t will only be possible
to increage the pervcentage of regenerative anergy
sourges -~ in particular hydroelectric enexgy -— in
the overall elecbyvicity-producing sector in the
Federal Republic frowm a current level of B% to
gomewhere bebween 8% and 10%.

An snnual 5% to 6% docyvease in electyicity-producing costs
ig asgunmed in these scenarios. In the Federal Republic thig
could resullt in a loss of as many ag 30,000 jobs in energy-
intensive indugtries {such as the aluminium industry). This
of courgse stands in contrast to supplementary investments
in the combined power and heating sector. Considerable
innovation effects can be expected on the basig of the
considerably broader spectrum of technological developments
necessary. A greater degree of dependency on imported
enerqgy would not occcour for the Federal Republic of Germany
a5 & result of abandoning nuclear energy due to the fact



that the country has slzable energy resources of its own.
&s such, the process of phasing ourselves out of the
nuclesr energy secbor can be carried oub in an

zoonomically, scoleogically, and soclally scceptable manner.

Svendoning nuolenar eneroy and the celimpte guestion

The threat posed by potentiel elimatic chenge is becoming
an incressingly dwportant factor in the SpD'g environmental
and energy policles, Unbridled energy consumpbion on the
part of the 20% of the hunan race that lives in the
industrial countries accounts for wup to 90% of global adr
polivtion cpused by major pollutants ~- and even as much as

25% din the cage of substances such ag mebhane. Heat

productlon is regponsible for 45% of global carbon dioxide
emigsionsg, electriclty production accounts for 35%, and
motor vehicles generate approximabtely 20%. In 1988 the
Fedoral Republic of Germany acoounted for as much az 3.7%
of global carbon dioxide emissions, eguivalent to arvound
750 wmillion tonnes. The Spoisl Demovrabliec Party has not
vevised its posbure with regard Lo getiting out of the
puclear energy gector in view of the public discussion
belng carried out with regard to climate factors. It did
initiate a digcussion, howsveyr, on whether or not 1t might
be necessacy to extend the period of btime over which
nuclear energy ig phased out, so as to avoild an increase in
carbon dloxide emisglons. If the abandonment of nuclear
energy 1l carcied out over a period time shorter than ten
yoears (his will result dn a conflict of ecological

oblsctives.

Any of the approaches to sabisfying the energy regulrement
of the Federal Republic of Germany over the medium term
involve wisks. However, we continue to see no sense in
merely exchanging one unacceptable long-tern risk for
another in connectlon with energy production, in other
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words the risks involved in producing electricity £rom
fosgil fuels for the risks involved in uwusing nuclear
energy. Nuclear enerygy ig not the answer to our climate
problem, since 1t would only be able to veplace fossil
fuels in the electriclty-producing sector and, there, only
in part. Thig emerges clearxrly from the energy scenarios
discugsed at the World Energy Confersnce held in Montreal
in 1989. In the scenaxlos, the share of nuclesr ensrgy is
increased over a period of 35 yvears by factors of 3.4, in
one case, and £.5 in the other., At the same time, the use
of fossil fuels dncreases by factors of 1.65, in one case,
and 1.4 in the other, velng 1985 as 8 baszils of comparison.
Over the long term we want Lo see an energy-supply
structure in the Federal Republla of Germany wilthoui
nuclear energy, with a drastically reduced uge of fosgill
fuels snd an increaged use of lower-risgk and ecologloally
move compabtlble energy souvrces. Acoccording to a Havvard
Business School energy report published in 1980, saving
encrgy ig probably the cheapest, salfest and most productlve
energy alternative and, in addition, available in large
pmounts over the short teom. It 48 also a highly wvaluable
gource of energy. It nelther threatens o undermine the
international monetary system nor is it assoclated with the
release of carbon dioxide into the stmosphere, This will
regulre considerable energy-saving efforts and efflcient
energy use. Since 1985 investmenits in thig szeactor have been
on the decline in the Federal Republic of Germany. In its
glection platform the SPD will advocate the following

measures;

= the creatlion of & new energy-sector law and a new
electricity price system in which incenbtives for
energy and electricity savings will be integral
factors



- an increase in energy taxes and levies in oxder to
generate lmpetus for energy savings and efficlent
energy use in all areas of energy congumption,
porticularly in the transport sector

o the creation of financial lncentives in order to
improve the effectiveness of energy conversion and to
promote combined power and heating schemes ag the most
efflelent and most enviromment-friendly form of energy

W€

= the creatlon of a 20% investment subsidy for measures
aimed at efflclent energy use as well as the oreation
of forms of market-introduction assistance for
rvegenerabtive enexrgy sources.

The objective is to veduce the per capita level of absolute
energy consumpbion,

The SPD also uweges the formulation of a strategy almed at
developing and introducing a solar-hydrogen sector in a
cooperabtive Buropean context, The objective would be to
produce hydrogen initlally on the bazls of walter power and,
in a longer-term pexsp:obive, on the basis of solar energy.
Hydrogen could initially serve as a replacement for fossil
fuels on the world heat and transport markebts. Burope hag
its BURATOM,. What it peeds now is a EUROSBOQLAR. It i1s still
not clear how soon divect electricity productlion fxrom =zolar
energy will become commercially feasible on a photovoltalce
baslis, There is still no clarity at all as to whether
nuclear fugilon will ever be technlcally feasible, whether
it will offer safety advantages over light-water xeactors
and whether it will ever be commercially feasible.
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A drastic reductlon of carbon dioxide emissions is beling
palled for worldwlde. We need {o ask ocurselves soberly
where carbon dioxide emimsions can be reduced most rapidly,
most affectively and at the lowest cost. The Social
pemocratic Party in the Federal Republic of Gexmany takes
the view that dnvestments aimed at enevygy savings should
have priovity in the heatling market {(where at least 30%
gsavings in coal and gas consumptilon can be achleved at
acceptable coste) and in the transport sactor. It will be
pogsible Lo bring about majoxr savings dn these aveas over a
relatively short period of time,

Thank you.

I-38—~10



NUCLEAR ENERGY FUTURE IN AN
INTERDEPENDENT WORLD -- A FRENCH VIEW.

G. Errera

Director for International Affairs
Atomic Energy Commission (CEA)
France

Mr. Chairman:

May we applaud your selection of the theme for our XXIIIrd
Conference: Nuclear Energy and Society. I am not speaking out
of courtesy, but to express my deep conviction that, at this
juncture, the wisest course the nuclear community could take is
to embark on a debate on this theme.

Nuclear energy is indeed at a crossroads, and, as we are all
aware, tomorrow's nuclear world will be somewhat different from
yesterday's. The reasons for this relate in part to the
technologies involved, but perhaps even more to current
societal trends, among which the strongest may well be the
citizens' desire to comprehend, and even to control, the
state's technical decisions. The relationship between the
major technical options and psycho-sociological factors is
likely to become closer, more complex and, for any government,
increasingly difficult to manage.

These are facts all of us now have to reckon with, even in
those countries where differences of opinion on the subject of
nuclear energy have seemed traditionally absent. This trend
is, in effect, to be welcomed, since the nuclear community now
has more opportunities to state the case for this form of
energy, and is not short on arguments in its favour.

Our topic is thus of immediate interest, particularly at a time
of rather contrasted situations; of slow-going nuclear
programs in a context of growing energy requirements; of
lingering reservations, but also of new awareness in public
opinion; of a general outlook still lacking stimulus, but
offering new prospects.
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These contrasts provide us with opportunities for action.
Nothing is yet settled, one way or the other. The future is,
largely, ours to make. And we should bear in mind that the
heavy investment and extensive lead times characteristic of the
nuclear industry require that we adopt a long-term outlook in
our projections and anticipations.

We are all aware of the growing feeling that a new start of
nuclear power is possible, even likely, in the present decade,
and that it will most probably occur in the industrialized
countries. At this time, it is only an act of faith. We
should however prepare ourselves for this event by developing
products to meet the anticipated requirements, and at the same
time by attempting to solve the problem of nuclear energy
acceptance by public opinion. The future is indeed largely
dependent on our answers to citizens' concerns, worldwide.

We know what these concerns are: first of all, safety-related
matters. More than ever, safety is an essential requirement in
keeping or restoring public confidence in nuclear pover.
France has always felt that its commitment to nuclear power was
inconceivable without extremely high safety standards. An
exacting, uncompromising safety policy is not only an
obligation to the country's citizens, but also a duty to the
international community.

This is why we favor and actively participate in all the efforts
of international cooperation related to safety, either on a
hilateral or a multilateral basis, such as those of IAEA, which
carries out an efficient work in this field.

Operating plants must be subject to the same level of safety
requirements, irrespective of the country or type of system
involved, since populations cannot accept feeling threatened,
either by plants operating in their own country or by others
across the border. And, as regards future reactors, everyone
knows that new safety concepts are central to some projects,
and that significant research efforts are made in this area.

Another matter of prime importance to public opinion is that of
radwaste storage, a problem addressed in similar ways by the
major nations. Nuclear opponents frequently base their hostile
attitude on the alleged inability of the industry to solve the
problem of final storage. It is not enough for the
international research effort to have made large advances in
this area; these achievements must be publicized, and public
acceptance obtained. This is indeed a key area in the
development of nuclear energy. ’

The role of nuclear energy in tomorrow's world will also depend
on the conclusions drawn by the governments as regards environ-
mental problems (and specifically of the greenhouse effect) in
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the formulation of their energy policies. The growing concern
for the environment at worldwide level helps create a new
relationship between nuclear power and the environment. We see
that the contribution of nuclear power to the reduction of CO02
releases is a subject of growing interest for international
meetings, as evidenced by the Paris Summit of last July. The
role of nuclear energy in that area should certainly not be
over—-estimated; but, since many steps are required to curb the
greenhouse phenomenon, the part of nuclear energy should also
be acknowledged. However, it is clear that the environmental
status of nuclear energy will gain full acceptance only if the
problens of the fuel cycle back end are given solutions which are
satisfactory, and recognized as such.

Another legitimate concern of public opinion is the

proliferation of nuclear weapons. Indeed, the development of
nuclear energy for peaceful purposes cannot be dissociated from
appropriate steps against weapon dissemination. - This was

already true in the early days of the nuclear industry, and
even more so today, at a time when the present disarmament
effort is justifiably associated with increased vigilance as
regards nuclear proliferation. In this respect, France and
more generally the EEC nations, attach great importance to an
effective, international non-proliferation system, the keystone
of which is the IAEA Safeguards System.

Last, I should point out that the place of nuclear energy in
tomorrow's world will of course depend on its competitivity as

compared with fossil energy sources. To meet the growth in
demand, turning to other forms of energy offers limited
possibilities. In the years 2000-2005, the basic choice will

be between coal and nuclear energy.

Energy conservation -- essential as it may be, especially in
those countries where consumption is highest ~-- 1is soon
confronted with a law of diminishing returns; its impact on
electricity consumption may be slight. Although renewable
energy sources may provide useful solutions in certain areas,
they are not yet commensurate with demand in large industrial
countries. According to the World Energy Conference, their
contribution should remain at an approximate level of 5% in the
next two or three decades.

As to the fossil fuels, which will continue to cover a large
part of energy requirements, their disadvantages are well-
known: their price fluctuations are directly reflected in the
KWh price. Besides, much of the oil production is concentrated
in a politically unstable area. Coal, gas and oil are
affected, to a considerable extent, by transport costs. Last,
the environmental impact is important, and, although it can be
mitigated in plants equipped with desulfurization systems, this
involves a significant increase in building cost.
043



On the other hand, a satisfactory cost analysis of nuclear
energy should cover depreciation and end-of-life cost,
including radwaste storage and plant dismantling.

Mr. Chairman:

Individual nations strive to address adequately these essential
issues, in the context of their needs, capabilities and

constraints. But the ovefwhelming truth which confronts us is
the international character of anything related to nuclear
energy. This statement may sound banal: gfter all nuclear

energy has been international from the very beginning, and,

it is the only form of energy which has given rise to an
organization, the IAEA, to which the member States willingly
delegated part of their prerogatives -- within the Agency's
safeguards system -- to permit the development of applications
of that energy.

What is new is the effect that an event occurring in one part
of the world, however remote, can have on all the other parts.
Since Chernobyl, this has been a major fact and an irreversible

trend. It may also have a positive side; we now realize that
better international cooperation is required to deal with the
broad issues of nuclear energy future. I believe it can be

said that not just our problems, but also our search for
solutions, have now crossed national borders. This is especially
true with respect to safety and waste management but also re-
garding major issues such as nuclear non-proliferation.

In this context, may I dwell briefly on our view of the develop-
ment of the French nuclear program, since for us the preparation
of the future has an essential international dimension.

As regards the reactors, the problem is to operate, as safely
and effectively as possible, the 50 nuclear units which supply
75% of the country's electricity.

The future is also the R & D work necessary to create the next
generation of reactors which will replace the present one in
the vyears 2010-2015. This 1is a technical and economic
challenge for the research organizations, for the industry and
for the utility. As one of the foremost countries in nuclear
power generation, France wishes to make a significant
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contribution to the innovative effort in this field, especially
as regards conceptual moves towards improved safety, better
environmental protection and enhanced competitivity.

When considering plant replacement, attention must be given to
the disposal of de-commissioned reactors. Therefore, we are
now determined to improve our dismantling experience, and to

develop innovative techniques.

In the fuel «c¢ycle area, we are actively pursuing the
development of uranium enrichment using laser techniques, the
development of MOX fuel, and of course our re-processing
effort. The UP3 plant at La Hague, part of which was very
successfully started-up, will be totally commissioned this
yvear. This is a very important phase of our program. Meanwhile,
new technologies are being explored, leading to more advanced
reprocessing.

We also give our utmost attention to the problem of radwaste
storage. The second site for low-activity waste storage is now
under construction. The importance attached to the public
acceptance of our nuclear program has prompted the government
to call a one year moratorium on high level waste deep storage
site studies, for the purpose of giving technical options
further consideration, and holding fruitful discussions with
the public.

The way of the future is, above all, the granting of absolute
priority to safety issues, as well as reliable, fast,
exhaustive and understandable information.

The French nuclear program is also resolutely open to international
cooperation. We highly value the development of our cooperative
efforts, especially with Japan, which is one of our major industrial
partners. I am happy to announce that the new Prench-Japanese
nuclear cooperation agreement was signed yesterday in Paris, at

4 p.m.(Paris time) by the ambassador of Japan and the French Vice-
Minister of Foreign Affairs. This achievement will allow our
cooperation with Japan, already significant, to expand even more.

It is however natural for France to privilege international
cooperation under the colours of Europe.

Cooperation with the Federal Republic of Germany has entered a new
phase with the recent agreements between French and German companies
in the reactor and fuel cycle areas. The significance of the
FRAMATOME~KWU agreement is not limited to the creation of a joint
company (NPI) for exporting plants using current techpologyn 'Tbe
purpose of the partnership is also the capability to Qeve}op jointly
a common type of reactor for export. This naturally implies safety
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options which are, if not strictly identical, at least compatible
enough to be acceptable to the licensing authorities of both

countries. The extension of French-German cooperation to the area
of reprocessing services is also a highly significant development,

In the European context also, we are proceeding -- in

association with the U.K. and the F.R.G. -- with fast breeder
reactor development. The implementation of R & D, patents and

engineering agreements signed last year confirms the commitment
of all three countries to the development of that system. This
event gives full significance to the work jointly undertaken by
the BEuropean utilities within the EFR (European Fast Reactor)
project, to design a new type of reactor. These studies should
materialize in an actual design in the first half of the
present decade.

Cooperation in Europe is, of course, the strengthening of ties
within the European Economic Community, with the advent of the
Single Market in 1992, and the free circulation of energy,
especially electrical, throughout the Community.

But European cooperation has now gone beyond the borders of the
Community. The establishment of closer relations with the
nations of central and eastern Europe was one of last year's
most important events. New exchanges are taking place, and new
actions have been decided; such is the case, in particular,
with Czechoslovakia, Hungary and the German Democratic
Republic.

All these are hopeful signs. The basis of a new cooperation
with the Soviet Union has also been established, in the
scientific, technical and industrial areas.

We come now -- last but not least ~-- to the developing
countries. One of the great challenges of the future will
undoubtedly be the broadening of the energy spectrum available
to those nations, by ensuring their access to nuclear energy
under conditions acceptable to all concerned. We know that
this is subject to two prerequisites: the meeting of safety
requirements, and the avoidance of proliferation risks. One
must admit that neither is readily achiievable. But we cannot
continue to affirm the right of developing nations to the
benefits of nuclear energy while, in practice, denying them
access to that energy. This 1is why we are pursuing the
T—4—6



implementation of a nuclear foreign policy based on the need to
harmonize two general principles: help nations to meet their
nuclear power needs, while preventing weapon proliferation
risks. Anyway, it will be difficult for industrialized countries
to continue to shun the environmentally negative effects of a
massive use of fussile fuels while denying third world nations
access to nuclear energy.

Mr. Chalrman:

For  many years, international meetings have provided
opportunities to dwell on the interdependence of the major
decision~makers din the nuclear field. With the close ties

between our research activities and our industrial companies,
and at a time when public opinion trends are moving in the same
direction irrespective of hemisphere or continent,
interdependence is becoming even more obvious and significant.
Nuclear energy is no longer a matter for experts only, but a
gsocial issue. What matters is to look for understandable,

convincing answers, which are in tune with the concerns
expressed by society.

Among these concerns, let me single out those which I consider
the most crucials

- The fear resulting from the agsociation or confusion
between nuclear weapons and nuclear electricity generation;

- The fear deriving from the health effects of radiocactivity
both for the present and for the long term;

The perception of nuclear energy as being part of a centra-
lized, secretive, insensitive power structure, especially at a
time when, all over the world people strive for individual freedon
and demand control at the local level, Therefore, the more
nuclear energy will appear user-friendly, in terms, of economic
benefits, energy supply, access to information and sharing in the
decision making process, the more it will be accepted.

- Finally let us not pit the scientific rigor of the experts
against the non-rational attitudes of public opinion. Such a dis-
eqgard of legitimate public concerns would be both contrary to

; democratic principles and counterproductive.

Let us not forget that satisfying society's energy needs must and
can be achieved while responding to these simpler but basic needs
of the people.
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Energy Development and Enviromental Effect

-- B Cage of France

H.Bouchardeau

France

Mr. Chairman,

Ladies and Gentlemen,

I must indicate to vou, from the start, the limits to my statement.

I am héither a scientist nor am I responsible for French energy policy
I was Minister of the Environment for three years in France between
1983 and 1986. Last year, in 1989, I was made responsible for
animating a debate in the French National Assembly on energy policy.
It is in this capacity that I have been invited to take part in your
conference. I shall therefore be stating here the essential elements
of the report that I submitted to Parliament, on the 12 of December
1989 -~ in the name of a mission of 12 members from all political

horizons.

It is not without interest to stress that, for the first time, the
french government has decided to introduce reflection and public
debate on energy by a person known for her commitments to the environ-
ment, and for her opposition to certain prior choices as to the "all

nuclear" policy.

The report that I am .submitting to you will stress the following

points:

I. The Link between energy and environmental issues. Research into

energy saving and diversifying the energy sources.

II. Reflections on the evolution of nuclear energy in France.

- on the breeder reactor

- on the closing of the fuel cycle

- on the transparency in connection with decision and control in the

nuclear industry

I. The international dimension of energy problems has grown greater

in the past few years. Thus the accident at Chernobyl has made us

V21



aware of the impossibility of considering nuclear energy as a problem
only depending on each country concerned. In fact, the problems of
safety and the consequences of a possible accident disregard
frontiers. Under these conditions, any decision to build a new nuclear
power plant or installation involved with the nuclear industry has
repercussions not only in the country which takes it but in all
neighbouring countries, if not throughout the world. This planetary
dimension is still more evident given the growing concerns about

the preservation of the énvironment.

In fact, the prospect of an upset of the planet's climates, as from
the 'middle of the 2lst century, owing to the greenhouse effect and
the existence of acid rain, are the subjects of a vast international
public and political debate. This strengthening of these concerns
cannot remain without effect on the energy problems given that fossil
fuels are responsible for almost 80% of the emissions of sulfur or
nitrogen oxides and carbon dioxide, suspected of being responsible for

the greenhouse effect. This new fact in the debate re-emphasizes the

mastery of energy, given that the least pollutant energy is that which

is not consumed. Above all, the partisans of nuclear energy see in it

the chance to forget Chernobyl and praise the cleanliness of an

energy which is still controversial.

In any event the energy practitioners have somewhat left aside the
fears of an energy shortage in favor of anxieties arising £from

excessive discharge in the atmosphere,

Since 1983 the world energy situation has in fact been deeply modi-
fied.

In 1987, 5 billion human beings consumed 7.8 tonnes of petrol equiva-

lent, of which almost 6 billion tonnes in the industrialized countries
with a population only corresponding to a quarter of the world popula-
tion. Thus the energy consumption per inhabitant of these countries
is on average ten times higher than in third world countries. This
difference reaches 30 times between the Asian countries and North

America.

As to the future, three projections of primary energy consumption

at cut-off point 2020 show the opening up of the field of possibles.
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In the World Energy Conference scenarios, the consumption of primary
energy will increase, between 1980 and 2020 from 7.8 to 14.5 billion

tonnes of petrol equivalent in the low assumption. It is the first
scenario. The second: from 7.8 to 18.5 billion in the high assump-
tion. Moreover, 60% of consumption will remain localized in the

industrialized countries. The third scenario "Goldemberg study",
assumes on the contrary the application of an energy control strategy
in the industrialized countries and in the countries of the third
world. Not only would world consumption be stabilized but rebalancing
would take place in favor of the developing countries. Thus, the
dangerous tensions as to the resources raised by the World Conference

study, such as North-South imbalances, could be mastered.

What policy for energy saving in France?

With a production of some 100 million tep of primary energy in 1988,
it has around a 50% energy independence rate. In 1970 the greater
part of the production was from coal and hydraulic electricity.
Today owing to the increase in the number of nuclear power stations,
‘almost two-thirds of the country's production are obtained from

electricity of nuclear origin.

In 1988 the consumption of primary energy for the first time exceeded

the figure of 200 million t.e.p., i.e. a 30% increase over 1970.
Nevertheless, the evolutions by form of energy are somewhat different.
Today, five times as much electricity is consumed as in 1970 and
three times as much as. In return, the consumption of oil products

has dropped and the consumption of coal reduced by half.

Although since 1973, +the total consumption of final energy has
increased at a slower rate, this evolution is highly wvariable
according to the sectors. The residential-tertiary sector is by far

the largest consumer sector. For 15 years its consumption has
increasedby 25% owing to the development of central heating and
services. The consumption of the transport sector has increased
regularly since the first oil shock. The increase in the number of

private vehicles is one of the main causes.
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Efforts in favor of energy savings in France

The first act of this policy goes back to 1974, to the days following
the oil crisis. Two lines of energy policy were then adopted by the
French government: developing nuclear energy on the one hand, saving
energy on the other. The corresponding means were instituted: an act
covering energy savings, regulations concerning thermal insulation and

heating temperatures, the creation of the Agency for Energy Savings.

The second act of this policy was ‘instituted in 1981 when the

Parliament adopted the National Energy Independence Plan.

The results have been considerable. Today the annual energy savings

are assgessed at 34 million t.e.p.

The first effect of this saving was to reduce the overall final
energy consumption per inhabitant from 2.73 to 2.47 t.e.p. between
1973 and 1986. Thus from 1973 to 1988, the merchant GNP has increased

by 38% whereas final energy consumption has only increased by 12%
in the same time, the greater part of which, 90%, has been obtained

through gains in energy efficiency.

The oil counter-shock and a relative abundance of o0il, combined with
the implementation of a liberal policy, persvaded the government to
reduce or even suppress as from 1986, the instruments of the energy

-mastery policy.

The consequence of this reduction in the efforts to master energy

did not take long to appear.

In 1988 the consumption of primary energy exceeded its historical
record of 1979,

The report that I submitted to the National Assembly therefore

stresses the need to institute new measures for energy savings.

IT. Reflections on nuclear energy in France

With 55 units installed, France is the second world generator of

nuclear electricity after the United states.
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In 1988 nuclear electricity corresponded to almost 70% of French

electricity generation, thus placing France in the front world rank.

The success of the French nuclear program has been based on 4
decisive elements: the choice of a single and progressively French
sized technology (pressurized water reactors), a very high level of
standardization, highly centralized decision structures and a
concentration of the industry on two main manufacturers: Framatome
for the nuclear boiler, Alsthom for the turbo-alternator unit.
Moreover, the major role played by EDF, both designer, manufacturer
and operator, deserves to be highlighted. In this respect, the
French situation is distinct from the one prevailing in most other

countries.

But we think, now, that the French nuclear programme has been

implemented too rapidly. This over-equipment is the result of 3

phenomena:

greater availability of nuclear power stations than was taken into
account when determining the investment programs at the start of

this decade.
price estimates for fossil fuels greater than the current estimates,
which has involved over-estimating the relative competitiveness

of nuclear energy as compared to coal.

over-ambitious consumption forecasts in relation to current

prospects.

This "bad passage" period is both a challenge and a chance.

A challenge because such a long period of activity recession create

difficulties as to the manufacturers' work load plan.

The "bad passage" is also an opportunity because it leaves

sufficient time for reflection. We must ask ourselves 4 questions: =

1. At what rate should the renewal of the existing units be

implemented? - How should this renewal be financed?

V—-2-5



2. What type of reactor for the future?

At present, the most recent type available to Framatome is the 1400
MW N.4. Nevertheless Framatome has, in conjunction with EDF,
already undertaken to reflect on the future reactor.

The studies are only at their beginnings. It will probably be of
smaller size than the reactors currently sold (1000 MW), which should

make it more suitable for foreign markets.

In connection with this future reactor we must be vigilant and
remain attentive as to what is being done abroad, particularly the

dimension of strengthened passive safety.
3. What is the future for the breeder reactoxr?

In France, the studies of Superphenix commenced in 1971. In 1974, EDF
associated itself with a number of European electric companies to
construct and then operateh within the NERSA Company, a Superphenix

nuclear power station.

Today the world situation does not appear to be very favorable to
the development of breeders. The cost of the Kilowatt-hour supplied
by Superphenix is 3.4 times higher than that supplied by a pressurized
water reactor. The drop inkthe price of uranium, due to the slowdown
in nuclear programs throughout the world, has cancelled one of the

major justifications for the exploration of this sector.
4. Should the preferential option in favor of nuclear be preserved?

We think that greater diversification would also enable our country
to deal better with geopolitical or accidental events which could

affect the energy scene.

The question notably arises of the place to be given to co-generation.
In France this high efficiency system, given that it both generates

»

heat and electricity, has not yet gained much ground.

All these questions have led the French members of Parliament to

stress the need of firstly making a retrospective assessment of the

previous choices; and secondly to commission prospective studies
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designed to determine as exactly as possible the energy situation,

especially in terms of the price of energy or level of consumption,

which will occur when the decisions required by the renewal of the
existing nuclear plants have to be taken.

Ensure the closing of the fuel cycle

The closing of the nuclear fuel cycle, whether reprocessing or

storing the resultant waste, arouses anxieties in public opinion.

France is the undoubted world leader in reproceésing which according
to the official doctrine, is the only acceptable solution to the
problem of managing fuels irradiated in nuclear power stations.
Two series of justifications are commonly put forward.

- The first is of an economic order. Non-reprocessing would involve
a waste of strategic raw materials.

- The second justification is relevant to safety given that reproces-
sing guarantees long term safe management of the waste, by
separating their different categories, according to their specific

characteristics.

At present only 4 countries (France, Great Britain, West Germany and
Japan) possess commercial reprocessing plants in activity not in

construction.

The reprocessing option is criticized on the grounds of economy and
for reasons involved with the use of the plutonium resulting from the

reprocessing operations.

The economic criticism order are based partly on a study published

in 1985 by the Agency for Nuclear Energy (dependent on the OECD).

The second criticism concerns the use made of the plutonium extracted

from the irradiated fuels. Initially this plutonium was to be used
by the breeders. The halting of this reactor has made it necessary
to explore new solutions to avoid storing it at great cost. This® is
why plutonium is at present recycled in the manufacture of mixed
uranium~-plutonium fuels (known as MOX). Used in West Germany, Belgium,
Switzerland and France, these fuels would only appear to be amakeshift

solution.
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It is clear that the fate of the plutonium resulting from reprocessing
is a key element in this file. Indeed, the plutonium f£rom fuels
irradiated in pressurized water reactors has only a very low military
value. Nevertheless the fears involved with the risk of proliferation

remain present in certain sections of public opinion.

A third series of criticisms against reprocessing is based on the fact
that the problem of the storage of waste has not yet been finally
solved. It is however necessary to acknowledge that the storage as is

of irradiated fuels has not been solved either.
The French radicactive waste management policy

The technical solutions are founded on two basic principles: the
absence of any short and long term harmful effects for personsg in the
environment on the one hand, the existence of minimum constraints for

future generations on the other.

1. Short lived waste (less than 30 years or around 30 years)

»This waste is processed which, according to its nature, consists in
-reducing its volume by incineration, evaporation, chopping and compac-
tion. The solid product thus obtained is then packaged in a block of

concrete or coated in bitumen or polymers.

Since 1969, this short lived waste has been stored at the La Manche
storage site close to the La Hague plant.

This site will be saturated early in the 1990s. A new site has been
found: The capacity of this site is approximately 30 years of short

lived waste production in France.

2. Long lived waste

The basic principle according to which long term storage should entail
minimum constraints for future generations, makes it impossible to
consider long term storage on the surface which would require surveil-
lance over a period which should extend over several thousand years.
Thus the technical solution proposed is an in-depth storage in suit-

able geological formations.

" The announcement of these studies on the 4 pre-selected sites has

aroused a certain emotion in the populations concerned and the govern-
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ment has decided to break off the studies for one year.

The members of Parliament consider it indispensable that the French

document be explained in all its aspects so as to be submitted to

comments or criticism from scientific circles, notably foreign ones.
This is the choice made by Sweden with the KBS 3 report. There is no

doubt that this would be a mark of confidence liable to reduce doubts

or fears from national or international opinion.

My conclusion: In France we have to ensure greater transparency and

a better democratic control of the nuclear policy.

Few interlocutors express doubts as to the responsibility of the
agents concerned by problems of nuclear safety or the reliability of
their work. It is clear that if the level of safety existing in the
nuclear industry were imitated in other industrial sectors the situa-

tion in terms of industrial risks would sometimes be of far less

concern.

The essentials of the criticisms addressed to the French system of

nuclear safety are explained by its present organization. The stakes

in the debate can be summarized by evoking the existence of an

"institutional consensus".

Opinion tends to consider, as a unified and closely bound unit, some-

- times christened "nuclear lobby", the firms and institutions concerned

by nuclear energy.

This is not a satisfactory situation and could be  redoubtable at
the least difficulty encountered in the operation of the nuclear
sector. The people responsible for French nuclear policy have always

put fecrward the consensus which would appear to exist in public
opinion on this subject. It is true that this has placed France

in a quite specific situation. This consensus must not be lost

through resignation, or bad information, because it would no doubt

have difficulty in surviving another Chernobyl.

Although the domestic aspect is crucial, the improvement to the French
system would also be a major argument in front of our foreign neigh-

bors. Whereas France hopes that the single market will go together
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with increased exports of electricity for EDF, the image of the French

nuclear industry should become a priority concern for our country.

The protests observed beyond our frontiers in connection with Super-
phenix or another plants are all warnings.

We propose to play the card of transparency: international super-

vision; independent expertise at the request of the local

authorities; autonomy for institute of nuclear research (IPSN) etc...

As rapporteur of the mission on energy in the National Assembly, I
have also proposed instituting a High Authority of Nuclear Security.
The objective is to set wup an authority, independent of the
authorities of the country, provided with an expertise capability
and which would have significant powers in connection with security,
covering prevention, the measures to be adopted in case of accident or

incident and information to the public.

Here, ladies and gentlemen, are some of the orientations that I have
had the opportunity of submitting to the French National Assembly,
I think that they will indicate to you the problems to which public

opinion is sensitive in France today.

. I remain at your disposal to discuss all these questions with you.
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Figure 1. Annual Growth Rate {%),GDP,Final Energy Demand
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Figure 5. E quavelent Oil Consumption

(2000-2010)
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Figure 6. World Cil Production
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Figure 8. Historical TrendsOf Electricity,Nuclear Share,Energy Consumption
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