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21ST JAIF ANNUAL CONFERENCE

PROGRAM

WEDNESDAY, APRIL 13

9:30 am — 12:20 pm
OPENING SESSION

Chairman:
Yutaka Takeda Representative Director and Chairman
Nippon Steel Corporation

Remarks by Chairman of Program Committee
Shoh Nasu President
Tokyo Electric Power Co., Inc.

JAIF Chairman’s Address
diro Enjoji Acting Chairman
Japan Atomic Industrial Forum

Remarks by Chairman of Atomic Energy Commission

Soichiro Ito Chairman, Atomic Energy Commission
Minister of State for Science and Technology

SPECIAL LECTURES

Chairman:
Kamesaburo Matsunaga President and Director
Chubu Electric Power Co., Inc.

Mid and Long Term World Energy Strategy
Helga Steeg Executive Director
OECD International Energy Agency

Energy Systems in the 21st Century and the Significant Role of Nuclear Energy
Wolf Hafele Director General
dJiilich Nuclear Research Center
Federal Republic of Germany

World Energy Problems and dapan’s Future Course
Toyoaki Ikuta President
Institute of Energy Economics, Japan



1:40 pm — 6:00 pm
SESSION 1: THE ENERGY COMPLEX AGE AND NUCLEAR POWER POLICY

Chairman:
Yoshinori Ihara President
Japan Atomic Energy Research Institute

The Development of Nuclear Energy and Safety Policies in the Federal Republic of Germany
Klaus Topfer Federal Minister for the Environment,
Naure Conservation and Reactor Safety
Federal Republic of Germany

Nuclear Electricity, the Answer to the Energy Challenges of the Century to Come
Jean-Pierre Capron Administrateur General
Commissariat a I’'Energie Atomique
France

Prospects for Nuclear Power Development in China
Zhao-Bo Chen Vice Minister
Ministry of Nuclear Industry
China

Nuclear Energy Development in Japanese Energy Policy
Keichi Oshima Professor Emeritus
University of Tokyo

Chairman:
Toshio Tamakawa Representative Director and Chairman
Tohoku Electric Power Co., Inc.

Nuclear Energy Industry in Bulgaria — Present State and Its Development
Nikola Todoriev Minister
Chairman, Energy Industry Association
Bulgaria

Nuclear Power in the United States: Providing Electricity to Replace Imported Oil
Harold B. Finger President and Chief Executive Officer
U. S. Council for Energy Awareness

Nuclear Power Issues — Political and Social Implications
Ken Ohtani Journalist

6:30 pm — 8:00 pm
JAIF Chairman’s Reception

Room “HO-O"
TOKYO PRINCE HOTEL



THURSDAY, APRIL 14

9:30 am — 12:00 noon

SESSION 2:

FOR COOPERATION AMONG ASIAN COUNTRIES IN UTILIZATION OF

Chairman:

NUCLEAR ENERGY (Panel Discussion)

Hiroshi Murata Vice Chairman

Japan Atomic Industrial Forum

Keynote Address:
“Development of Regional Nuclear Co-operation in Asia”
Noramly bin Muslim Deputy Director General

Head, Department of Technical Co-operation
International Atomic Energy Agency

“Overview of Nuclear Cooperation in Asia®
Yosuke Nakae Commissioner

Atomic Energy Commission

Panelists:
Noramly bin Muslim Deputy Director-General
International Atomic Energy Agency
Xue-Hong Liu Deputy Director General
Bureau of Foreign Affairs
Ministry of Nuclear Industry
China
Djali Ahimusa ' Director General
Badan Tenaga Atom Nasional
Indonesia
Pil-Soon Han President
Korea Advanced Energy Research Institute
Quirino O. Navarro Director
Philippine Nuclear Research Institute
Katsuhisa Ida Deputy Director-General
Science and Technology Agency
Ko Takeda Executive Managing Director

Jdapan Electric Power Information Center, Inc.



12:20 pm — 2:30 pm
LUNCHEON
Room “HO-O”
TOKYO PRINCE HOTEL

Remarks: Hajime Tamura
Minister for International Trade and Industry

Special Lecture: *Interface of Eastern and Western Civilization”
Yuji Aida
Professor Emeritus
Kyoto University

1:00 pm — 2:10 pm
FILMS

CONFERENCE HALL
Most recent films on nuclear power development will be shown

2:45 pm — 5:45 pm
SESSION 3: CURRENT ADVANCED NUCLEAR TECHNOLOGIES

Chairman:
Joichi Aoi President and Chief Executive Officer
Toshiba Corporation

History and Actual Status of Dry Cask Storage Development in West Germany
Wolfgang Strafburg Member of the Executive Board
Deutsche Gesellschaft fiir Wiederaufarbeitung von
Kernbrennstoffen mbH (DWK)

The Canadian Concept for Used Nuclear Fuel Disposal
William T. Hancox Vice-President, Waste Management

Atomic Energy of Canada Limited Research Company

Present Status of the Development of Uranium Enrichment Technology in France
Paul Rigny Directeur
Division d’Etudes de Séparation Isotopique et de
Chemie Physique
Commissariat a ’Energie Atomique
France

Technologies for Uranium Enrichment in Japan

Yoichi Takashima Professor Emeritus
Tokyo Institute of Technology



Chairman:
Yasunobu Kishimoto Chairman
Showa Denko K. K.

Technological Development of Fast Breeder Reactors
Sadamu Sawai Executive Director
Power Reactor and Nuclear Fuel Development
Corporation

Waty to Fusion Experimental Reactor
Ken Tomabechi Special Researcher
Japan Atomic Energy Research Institute

High Technologies and Radiation Application

Yoneho Tabata Professor
University of Tokyo

¥13,



FRIDAY, APRIL 15

9:30 am — 12:20 pm
SESSION 4: NUCLEAR FUEL SUPPLY SYSTEM: PROSPECTS AND ISSUES

Chairman:
Takeshi Nagano President
Mitsubishi Metal Corporation

Perspective toward 21st Century on Nuclear Fuel Utilization
Masayoshi Hayashi President
Power Reactor and Nuclear Fuel Development
Corporation

A Comprehensive Economic Assessment of the Fuel Cycle, with a Prospective View
Jean-Claude Guais General Manager
Marketing & Business Development
COGEMA
France

Nuclear Fuel Cycle Strategy andTasks
Kozo Iida Executive Vice-President and Director
Kansai Electric Power Co., Inc.

An Assessment of the Prospects for Fuel Cycle Technologies
William L. Wilkinson Deputy Chief Executive
British Nuclear Fuels plc

Moving toward New Era of Nuclear Fuels
Junnosuke Kishida Honorary Chairman
dapan Research Institute

General Comments:

Howard K. Shapar Director General ;
OECD Nuclear Energy Agency



1:40 pm — 5:20 pm

SESSION 5: EFFORTS FOR FURTHER ENHANCEMENT OF RELIABILITY OF LWR

(Panel Discussion)

Co-Chairman:
Minoru Okabe

Co-Chairman:
Rémy Carle

Panelists:
Leonid M. Voronin

Brian V. George

Herbert J. Schenk

Stanislav Havel

Kenneth C. Rogers

Dong-Joo Kim

Ryo Ikegame

Comments:
Toshikazu Shibata

President
Japan Atomic Power Company

Directeur Général Adjoint
Electricité de France

Deputy Minister
Ministry of Nuclear Power
U.S.S.R.

Director of PWR
Central Electricity Generating Board
United Kingdom

Member of the Board
Philippsburg Nuclear Power Company
Federal Republic of Germany

Chairman

Czechoslovak Atomic Energy
Commissioner

U.S. Nuclear Regulatory Commission

Director and Vice President
Korea Electric Power Corporation

Managing Director and General Manager

Nuclear Power Administration
Tokyo Electric Power Co., Inc.

Professor Emeritus
Kyoto University

Commission
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JATF CHAIRMAN'E ADDRESS
Jiro Enjoii
Acting Chairman

Japan Atomic Industrial Forum

215t JAIF Annual Conference

April 13, 1988

I am honored to have the opportunity to address you at
the opening of the 21st JATIF Annual Conference.

Nuclear power, accounting for 31.7% of Japan's total
electricity generated in 1987, has become the nation's largest
source of electric power. With 36 nuclear pover plants,
totaling 28 million KW, Japan now has the fourth largest
nuclear capacity in the world. But, when nuclear power is
seen as a percentage of total generated electricity, Japan
is in tenth place after PFrance, Belgium, Xorea and so forth.
Japan's nuclear generated electricity per head of population
is one-fifth of that of Sweden and one-third of that of
France =-- or, in this respect, we are tenth on the world list.
In other wordeg, Japan in no way stands out in the matter of
nuclear power development.

We have little energy resources to fall back on in Japan,

and any industrialized nation consuming large amounts of



energy has been in duty bound, since the oil c¢risis, to

reduce its dependency on imported oil. Imported oil as a
percentage of primary energy in Japan.has certainly dropped
from 78% in fiscal 1973, the year of the first oil crisis,

to 56% now, but the fact remains that we depend on imported
0ll for more than half of our primary energy supplies. Our
dependence on the Middle East, in particular, has not actually
diminished.

Recently, however, Japan is considered to have joined
the circle of advanced nations in the development of nuclear
energy, because the Japanese nuclear power plants have been
in remarkably safe and reliable operation for the past several
years. I might say it is also because of the high quality
of the manufacturing techniques that have brought out the
nuclear plants, as well as that of the techniques for the use
of nuclear fuel -- in all aspects of enrichment, fabrication,
reprocessing and waste ~=~ which, though each in varying
degrees of progress, achlevement.and success, are somehow
on course toward the basic objectives established for then.
Anothexr reason is, perhaps, that the Japanese people's under-
standing of the necessity for nuclear power has remained
almost unperturbed even under the influence of the Chernobyl

accident, the greatest on record.

However, slow economic growth, a dull demand for energy

0-(2)—- 2



and the impact of the Chernobyl accident comhine to make it
difficult for some countries to recover from their stagnancy
in the development of nuclear energy.

In Japan, a new phase has been brouéht in the movement
against nuclear power since late last year. It has brought
us —- all interests involved in the development of nuclear
energy which we believe is on a world level of progress ~--
the keen realization that our foundations are not vet solid
enough to win social confidence. Besides, anti-nuclear moves
have now been made in a departure from the usual practice
of agitation by established organizations, because they are
apparently designed to arouse an anti-nuclear feeling among
the generél public. -

Incidentally I may add that Prime Minister's Office
samplings of public opinion on nuclear energy, released in
January this year, show that while nearly 60% recognize the
necessity for nuclear power, 86% say "ves" to the gquestion:
"Do you ever have some misgivings (apprehensions) about
nuclear power?'" This is the highest figure on record, and
it provides a favorable climate for anti-nuclear moves.
Since the Chernobyl accident aroused the fear that imported
foodstuffs might be contaminated by radicactivity, uneasiness
and wariness have come upon the housewives who are sensitive
to their everyday eating habits. In addition, reports of

some recent troubles and insufficient explanations of a

0—(2)— 3



planned power modulation operation test have been taken
advantage of to lead the people into believing wrongly that
a Chernobyl-class accident could happen anytime, |

What is the question we face under these circumstances?
Perhaps the point is that doubts are béing cast on man's
ability to keep this big technology under reasonable manage-

ment .

Perhaps the only major problem about nuclear power is
the management of radiocactivity. But nuclear power is a
technology-intensive form of energy whose safety can be
secured by technigue and through the efforts of the people
who handle it, From the beginning of nﬁclear development in
Japan, we have taken every possible care about its environ-
mental effects and its safety. All the troubles that arose
in the early stages of nuclear power generation have now been
aovercome through the joint efforts of manufacturers, electric
utilities, government authorities and all others involved in
nuclear power. The high performance of nuclear power has
made it come to stay as an industry and as a technology.
It is a result of these efforts which has earned Japan a
high reputation, as I said earlier, for its performance in
nuclear generation.

One of the most significant achievements in this respect

is the technigque of water chemistry which controls what may



be likened to man's "blood." It contributes largely toward
minimizing exposure doses, reducing the production of waste
and making for the improvement of reliability (a better
availability factor). World interest in this and other
advanced Japanese techniques will be given some satisfaction
next week, April 19, when the 1988 JAIF International Con-
ference on Water Chemistry in Nuclear Power Plants —--
Operational Experience and New Technologies for Management

is held,

qulall our efforts, however, I suspect that we have
been exercising safety control in a way hard for many of the
people at 1arge‘to understand and out of their reach. At a
time when nuclear power is "coming to stay" in society and
is about to play a great role, it is indispensable to assure
social understanding and confidence for it,

I think no less efforts than we have paid to the develop-
ment of nuclear power should be devoted to the promotion of
public understanding, with a view to obtaining much more
social acceptance. That is how we can ensure that the nuclear
age prevalls in the true sense of the wora. Efforts should
be made to let the people have the correct and scientific
information needed for them to exercise judgment in matters
of nuclear power and éventually to place confidence in those

who are involved in its handling.



Does anyone object to my suggestion that our efforts
toward safety have been limited, as‘often as not, to the
level of self-complacehcy within the nuclear community? Does
anyone doubt the desirability of our being anxious to know
how the people look at us. The question before us is how
to regain the people's confidence in those who are involwved
in nuclear development.

In this connection, we are in need of soul searching on
the recent events that led to trouble in a number of nuclear
power plants. Although none of them involved a safety risk,

we are cautioned against anything like that.

Nuclear power is a technological form of energy which
has been produced through the exercise of man's brains and
which, as an intellectual and technoiogical property common
to all mankind, ought to benefit as many countries as possible.
Nuclear energy cannot be put to peaceful use without
carrying with it the original sin of "being nuclear weapons .," In
fact, the presence of nuclear weapons threatens the world
with their vertical and horizontal proliferation, and so the
necessity exists to ensure that the promotion of peaceful
uses of nuclear energy is facilitated in a way compatible
with the nuclear non-proliferation regime. A new agreement
on nuclear cooperation was signed betweeanapan and the United

States in November last year as a result of five years of



consultations carried on by the governments of the two
countries on their common understanding of such cooperation.
T am convinced this will come into force soon.

Japan, the only country to have been atom-bombed in the
world, has been guided by its Atomie Energy Basic Law to
promote the development and utilization of nuclear energy
only for purposes of peacefﬁl use. Acceding to the Nuclear
Non-Preliferation Treaty (NPT), Japan has actively cooperated
in maintaining and strengthening a sound international frame-
work for the security of nuclear non-proliferation. It is
important that these efforts should gain international
understanding and confidence, We are prepared to continue
to take the initiative in efforts to give more reasonable

dimensions to the framework.

In connection with the Third Special Session of the
United Nations General Agsembly Devoted to Disarmament opening
at the end of May thisg year, it should be recalled that a
JAIF message to the Second Special Session six years ago
appealed, proceeding from the position of the Japanese nuclear
industry, for early elimination of nuclear weapons and, in
a symbolic move to this end, proposed dismantling part of the
nuclear weapons under international supervision and removing
nuclear material from them for presentation as a stockpile

for peaceful use,



Toward the end of last year, the United States and the
Soviet Union signed a treaty for the total elimination of
intermediate-range nuclear forces (INF). It is our sincere
hope that there will be further steps forward in this historic
process of nuclear weapons from reduction to total elimination.
As has been suggested by Dr. H. Blix, director general of the
International Atomic Energy Agency, the time is for a concrete
and serious study of peaceful uses forvthe surplus of nuclear
material from nuclear disarmament. Only when there occurs
the change "from sword to spade, from spear to sickle" can
we put life into the "Atoms for Peace" spirit of President

Eisenhower 35 years ago.

Finally, let me remind you that the death of JAIF Chair-
man Hiromi Arisawa on March 7 came as a great loss to the
large number of people who have been under his guidance for
the paeacaful usas of nuclear energy in Japan for more than
10 vears. It was the late Chairman Arisawa's cherished
desire to his last moment that the development of nuclear
energy in Japan should be complete with the establishment of
a fuel cycle, notably the back end which includes provision
for reprocessing and the management and disposal of high
level wastes.

Uranium resources are limited and the day will come

when mankind has to rely on a Pu fuel cycle. And it will take



time before skill is acguired in the peaceful utilization of
plutonium. This is challenge for Japan and we feel we are
historically reponsible for ensuring that this country,
being not blessed with natural resources, is motivated to
take it up. So we wish for an international understanding
for this challenge.

The key to it is the reprocessing plant which we are
going to build now, and which is a large-scale installation
to be built only once in 10 to 20 years. Success in this
project depends on how comprehensively and reasonably we c¢an
build it with assurances of safety, reliability and maintena-
bility and how well we can manage it as an industrially and
socially reliable business.

In the spring of this year, two big projects have been
completed -- one is an undersea tunnel (Seikan Tunnel)
connecting Honshu with Hokkaido, and the other is a bridge
(8eto Ohashi) across the sea between Honshu and Shikoku.
Just as these are the arteries of business and traffic that
link the Japanese islands together, so the fuel cycle
facilities we are working on for the development of nuclear
energy are to become a "bridge" leading us to the 21st century
when a semi-Japanese-produced form of energy will be made

available.

The above is my comment on three considerations of



management and operation which I took up in the light of
recent developments in the nuclear industry -~ namely, nuclear
safety, peaceful uses {nuclear non-proliferation) and the
back end. The importance of management and operation in
regard to these requirements, notably the importance of the
need to build up public confidence for them or operate them

in ways that win national and international confidence, is
what I wanted to emphasize.

In the last place, I wish to express my heartfelt
gratitude to those who have arrived from within and outside
Japan to speak up in thig conference, to the chairman of the
Program Committee and to the chairmen of all sessions. I
close'my address with hoping that useful suggestions will
be given on the basic theme of this conference, "Nuclear

Power: Assessment for World Energy Option,"

and that Japanese
and foreign authorities will tell us how they view and what

they expect from nuclear energy in the 21st century.
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MID AND LONG TERM WORLD ENERGY STRATEGY

Address by Helga Steeg
Executive Director, International Energy Agency

Good morning, Ladies and Gentlemen. It is my pleasure to
address your annual conference this morning -- especially since
the conference is 21 years old today. In Europe we have a
tradition that when a child reaches 21 years o0ld, the family
gathers around to celebrate. I believe you do the same for a
20th birthday here in Japan. We tell each other stories about
how our young friend has grown up. We look back with pride and
pleasure -at the child's achievements over the past years. But a
21st birthday party really celebrates the future much more than
the past; it looks forward to the young person®’s full blossoming
into maturity and to his or her contribution to society at
large. So, we may be allowed to hope, it is with nuclear power.
We can with pride celebrate the achievements of the past. There
have been, certainly, some difficult moments especially in recent
years -- the adolescence, if you like, of nuclear power -- but we
should look forward today much more than we look backwards.

Nuclear power in 1988 is supplying about 23 percent of OECD
countries®’ electricity, which compares with less than two percent
in the late 1960s when your first annual conference was held. 1In
Japan, where nuclear power production was still at the
experimental stage in the 1960s, I understand that about
28 percent of your electric power now comes from nuclear
sources. This places Japan well in the mainstream of countries
which use nuclear power, although in some countries the
proportion is considerably higher. Nuclear power has developed
from being a technology with wonderful potential, into a fuel
which accounts for a significant portion of commercial
electricity supply. This is an important achievement. 1In
looking forward to the future, we may hope and expect today that
there is room for nuclear power to make an even larger
contribution to energy supply and to society -at large.
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The role of nuclear power has to be seen in the national
perspective of energy policies in each of our member countries in
the IEA. It must also be seen, however, in the wider world
energy context. I want to address you today on these wider
energy themes. I shall start therefore by describing the current
world energy situation. I shall follow by outlining how IEA
members see the necessary strategies for electricity and for
energy security in today®'s changed world. Finally I shall say a
few words about the particular circumstances of Japan's energy
policies in the international context.

From the point of view of the International Energy Agency,
and from Japan‘®s point of view, the energy situation in general
is much improved compared with a decade ago. This improvement
can be categorized in two ways. There is an improvement in the
ﬁt_ggggmg of energy use; and there is an improvement in the
fle r with which energy is used. In 1973 and still in
1979, the IEA countries depended for one half or more than one
half of all primary energy requirements on a single fuel -- oil.
The political and economic events of those years showed that this
was an unacceptable degree of dependence. Since then, the
structure has changed. Energy is now used more efficiently, and
other fuels make a much higher proportionate contribution. Solid
fuels, natural gas and primary electricity between them account
in a much more balanced way for nearly three-fifths of IEA
primary energy.

Nevertheless, we recognize that oil is still the dominant
fuel and will continue to be so, both in our countries and in the
increasingly important developing economies. The rate of growth
of 0il demand in developing countries continues to be faster than
it is in the developed world, so that developing countries are
becoming more important both in terms of the world‘'s o0il supply
and demand balance, and in policy terms. The price of oil
continues to be a key economic variable. The volume of 0il
traded and consumed in the world is so large that changes in its
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price have measurable macroeconomic effects. Economic growth is
influenced by the price of 0il through movements in the terms of
trade, and inflation rates are directly affected by the
contribution of 0il prices to the general level of industrial
input prices. .In 1985 and 1986, there were important benefits to
the world economy as a whole f£rom lower inflation and f£rom the
subsequent reductions in interest rates although the pass-through
of lower prices varied from country to country. At the same
time, however, much attention focussed on sectoral difficulties
which were caused by lower oil prices. As well as these
macroeconomic effects, the o0il price has an important
microeconomic impact in the energy industry. As long as oil is
the dominant fuel, its price remains a key variable -- some may
say the key variable -- for the economics of other forms of
energy. In particular, the evolution of its price will be an
important factor for investment decisions in all energy sectors.
It seem 1ike1y that there will be in the future more uncertainty,
and more fluctuations, in the price of 0il as there are with the
prices of other commodities. There is no doubt that this
complicates life and decision-making both for consumers and
producers as they learn to live with fluctuating prices.

There are risks in both directions with the o0il price. On
the one hand, even though the supply of 0il is more diversified
than it used to be, supply is still concentrated in the Middle
East. If production of o0il in the mature geological provinces of
the United States continues to decline, and stabilizes in the
North Sea and elsewhere in the OECD world, then we are likely to
see a further increase in this concentration. The Middle East
remains an area where political conflict implies risk for
commercial activity -- and oil supply and prices remain
vulnerable to that risk. On the other hand, many fundamental
factors continue to exert downward pressure on the price of oil.

The imbalance between ample supply and slack winter demand
has caused a lot of downward price pressure in recent months.
There has been a perception that the market is not likely to
tighten in the near term. Many industry participants say, and I

S—1— 3



think we would agree with them, that recent price developments
have simply been the normal kind of volatility which we can
expect for 1988 and for future years as well. When I speak of
fundamental factors which create downward pressure on the price
of 0il, I am not only talking of short-term events which we all
read about in the newspapers -- the level of stocks, production
guotas, and so forth. I am talking also of the underlying
factors -- costs, fiscal conditions and technological progress.
Marginal exploration and development costs in the most
geologically-favoured regions are of the order of less than one
dollar per barrel. Marginal operating costs even in climatically
hostile and difficult areas such as the North Sea or Alaska are
at most a few dollars a barrel. Governments everywhere in the
developing as in the developed world, are tending to relax their
fiscal regimes for oil exploration and development. Technology
is bringing down the cost of enhanced oil recovery, and even
bringing down to approachable levels the cost of developing oil
sands and heavy oils. The abundant reserves of these so-called
“unconventional® oils would transform the life-time prospects for
fossil fuels. Restructuring is going on in the o0il industry,
with acquisition of downstream assets by producing countries
complementing the purchase of 0il reserves outside IEA countries
by Western and Japanese companies. Producers of all fossil fuels
are now taking these sorts of factors into account in their
planning and expenditure. Producers, in short, are learning to
live with lower prices.

You in the nuclear industry, and your competitors in the
coal and gas industries also, will have to take decisions whose
consequences will be judged in the light of the way that many of
these factors in the o0il world turn out. Consumers of energy
also make choices among fuels which to some extent lock them in
the short or medium term. But consumers are increasingly
providing themselves with the flexibility to use many different
fuels, Electric power utilities, heavy industry, district
heating plants and the owners of commercial buildings have
invested and will continue to invest in the ability to switch
between fuels for economic or security reasons. Furthermore,
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many consumers who in the 1970s had little choice now face wider
opportunities through expanded trade. I can mention power
utilities in countries like Denmark, Italy or the Netherlands,
where access to imported coal has widened the range of fuel
choice and enabled them to increase capacity securely through
diversity. Or consider the petrochemical companies for whom the
growth in LPG trade has widened the scope of supply competitive
with naphtha. Look even at the householder, who more and more
frequently has the choice of 0il or gas or electricity for his
home heating as trade and technological change have opened up new
possibilities of competitive supply. This trend towards more
flexibility at the consumers®’ end will continue as trade is
further encouraged by the removal of distorting price practices,
diminishing government intervention and other institutional
barriers.

This is the environment in which energy industries operate
today. We see the surplus capacity in oil production translated
into day-by-day pressure on 0il prices, which is often reported
as the continuing struggle by OPEC ministers to balance their
national interests against the "need” to manage the price. But
_this story which attracts the newspapers® attention is only one
element in the whole picture. In the late 1980s we have a
transformed energy scene, and its hallmarks are more intense
competition, more flexible use and supply, and more opportunities
opened by the progress of trade and technology. The energy
industry and energy policy makers in government need to consider
how best to design their strategies in this kind of a world.

For the electricity sector and for the nuclear industry in
particular, some things can be fairly clear. Not all countries
will want to have a nuclear option if they have other resources
and other strategies available to them. But some countries are
import-dependent in nearly all forms of energy. These countries
will rightly enable their consumers to benefit from the
advantages of free and open trade in those energy commodities
where this is possible. They will be prudent also to develop
nuclear power in the electricity sector as actively as possible,
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since this is then effectively an indigenous £fuel resource.
Major countries who fall into this category include France,
Germany and Japan. I would note also, that even countries
well-endowed with energy resources such as Britain and Canada do
not wish to neglect the opportunities that nuclear power offers.

The British Government has reaffirmed that it will go ahead
with a new phase in the expansion of nuclear power, by const-
ructing a series of PWR-type reactors, starting with Sizewell.
Moreover, after electricity has been privatized, the British
intend to establish a legal requirement that a certain pro-
portion of their electricity shall be generated by nuclear
power. If the British take this attitude} with their oil,
their gas, and their coal, how much more do others need to
ensure an important place for nuclear power in their energy
policies. In my own country, Germany, yes, there is discussion
about the future role of nuclear power. The Government for

its part remains fully committed to its further development.
And, we all know from experience, opposition parties may take
an apparently clear stand while in opposition; but when they
come to power, they sometimes find they must adjust their stand
in line with their new responsibilities and in line with reality.

Ministers also emphasised of course that continued high
safety standards are an essential part of any strategy for
nuclear power. Continued research and development work for the
back-end of the fuel cycle is also vital. I am convinced that it
is technically possible to solve problems of waste disposal. The
Nuclear Energy Agency of the OECD has just completed a survey of
research activities into high-level waste disposal, including
those involving practical on-site feasibility tests. The survey
shows that the overwhelming majority of governments with
signficant nuclear industries share this assessment. It is
important to encourage international cooperation in these
activities to maximise the advantages to be gained from technical
progress.
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In the IEA, we are particularly concerned with energy
security. I believe that there should be three parts to an
international strategy for energy security.

The first aspect must be a constant readiness to cope with
an emergency in energy supply. We indeed hope that we will never
need to activate the IEA's emergency oil sharing system, nor to
put in motion our countries’ coordinated early response
measures. These measures are, however, in place and ready to
operate should there be an interruption in the normal flow of oil
in a way which threatens economic damage to IEA countries. We
take very seriously our obligation to stand ready for this. Our
member countries also take their obligations seriously. Japan's
commitment to a high and rising level of emergency stocks is
a very important contribution not only to Japan's own energy
security but also to the security of her partners and allies.
This year the IEA is conducting two tests of the emergency
preparedness of our member countries and of the oil companies
who would cooperate should circumstances regquire it. These
circumstances would involve the physical disruption of oil
supplies. Stocks of oilawould be an essential part of meeting
such a disruption. It is not good enough to argue that increased
prices would guarantee adequate supply--in the short-term circum-
stances of a physical interruption, our member countries would
certainly require plentiful and readily available stocks of
0oil. The IEA, therefore encourages those of its member countries
who are in a position to do so to increase their level of stocks
and to ensure that they would be available quickly when needed.

I would certainly applaude the Japanese proposal to increase
the level of Government-owned oil to fifty million kiloliters
by the mid. 1990's. I think the most important thing will be
to translate this proposal into action, so as to reduce the
vulnerability of Japan's energy situation as well as to enhance

international solidarity.

The second aspect of international energy secufity must be
the continued promotion of structural change through

S—1— 7



diversification of resources and improvements in energy

efficiency. This does not mean that governments need to step in
to interfere with normal market mechanisms by indefinitely
subsidizing this or that form of energy or uneconomic
conservation activities. What it does mean is that governments
and industry should play their part in the promotion of
technological development, the dissemination of information to
help consumers understand what the market signals are (especially
in the area of energy efficiency}, and, most important, the
maintenance of all options for diversified development of energy
sources. This latter point is especially important in the
electric power sector. At the most recent meeting of IEA
Ministers in May 1987, it was agreed that:

*A significant limitation of any ... options, in particular
of coal or nuclear, for the IEA as a whole would increase
demand for other energy sources and thus the costs of
achieving energy security... Each IEA country will have to
decide on the mix of fuels used in generating stations best
suited to its particular circumstances. All will, howeveg,
seek to achieve a mix which takes into account
considerations of energy security, environment, safety and
the possible effects of their decisions on other countries."

It is clear that those countries who have important nuclear
power programmes will therefore need to continue to support
development of nuclear power to continue to improve their
structural security and the security of the group as a whole by
this means.

But structural éhange on its own will not be enough. I
have hinted already in what I have said about flexibility in
energy supply, use and trade that I think this is an important
element in today's energy world. Indeed I think it is also a
vital aspect of energy security. 1In Japan's "Energy Vision for
the 21st Century”, the comment was made:
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“Competition between different forms of energy ... enlarges
the range of energy selection, and contributes to assuring
security by increasing flexibility in the energy supply.
Progress in energy competition is indispensable to the
healthy development of future energy industries... 1In
order to assure maximum benefit from this competition it
will be most important to provide conditions, adapted to
each situation, that facilitate technological development
and utilization of its results.”

Flexibility, competition, and the free flow of information
are vital to the dissemination of new technology. Technological
innovation makes an invaluable contribution to improved
efficiéncy in the use of energy, and so must be regarded as an
essential part of strategy for energy security. There are a
great number of energy technologies which hold immediate promise,
and the IEA actively promotes the development, sharing and
dissemination of these technologies. We do this through methods
such as our "implementing agreements® on research projects and
various schemes such as our Energy Technology Data Exchange or
the newly-lauched CADDET centre. We also actively promote
cooperation in research into other new technologies which offer
.great promise for more distant horizons, such as fusion power,

We must not ignore these distant horizons by having our minds too
full of present-day problems. It is encouraging for me that the
Japanese atomic industry community participates actively in many

aspects of this work.

‘It is true that changes in one part of the energy world
have immediate implications for other parts, and there must be
increased flexibility to accommodate this. Let me give you a
simple example of this here in Japan. Through .the 1970s, the
heavy industry made major adjustments in fuel use, and there was
strong growth of both nuclear power and LNG in electricity.

These two developments substantially reduted the demand for heavy
fuel o0il. At the same time, the o0il refining industry, isolated
from international competition but without the f£inancial
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resources to invest in upgrading capacity, was unable to convert
fuel 0il into lighter products to the extent required by the
domestic market. Under these circumstances, as a result of
consumer pressure it became impossible to maintain the

prohibition a heavy fuel o0il imports. This gives an example of
how without flexibility in policy and in the supply and use of
energy, irresistible pressures build up because of changes
elsewhere in the system. The evenutal process of adjustment may
become more painful. 1In 1985 at a meeting of IEA Ministers, and
subsequently in recommendations to the Minister of International
Trade and Industry f£rom the Petroleum Council, the direction was
set for further liberalization of Japan's 0il product markets.
This should have the effect of reducing future distortions and
the difficulties which can arise as a result; Japan's petroleum
refining industry is now moving to a less government-guided mode
of operation, with more autonomous management and more able to
respond to world market conditions. It has come in this sector
to-be recognized that the legislation of the early 1960s
governing the operation of the refining industry was not flexible
enough to cope with the energy world of the 1980s or 1990s, where
Japan's domestic needs are different and where Japan has a
changing role on the international stage.

The coal sector provides another example of this important
point. One of the major developments of the next few years is
likely to be the progressive dismantling of barriers to trade in
coal. This will mainly affect European members of the IEA where
traditionally a high degree of self-sufficiency has been
maintained at high cost, and where there are important regional
and social aspects to coal production. But it also affects
Japan, where costs are also high and where many of the
traditional attitudes and social concerns are the same. Reducing

energy costs and widening energy opportunities are vital to the
twin objectives of promoting economic welfare in a broadly-based
way and to reinforcing energy security: Enhancing competition
and trade in coal is no exception to this principle. It is
encouraging to see the direction set by Japan®s Eighth Coal Plan
in this regard. Adjustment is taking place here in Japan, and it
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is important for you to know that the same difficult process is
taking place in other countries as well. The IEA provides a
forum in which different countries can obtain assurance on

matters like this -~ where collective needs can be pursued either
collectively or, if individually, then on a simultaneous basis.

I have mentioned two areas -- 0il refining and coal --
where the particular circumstances of Japan's energy policies
have an important international dimension. Both of these are
linked to the important aspect of flexibility, which is itself a
vital part of energy security. I would like to come finally to
Japan's electricity industry and particularly to nuclear power,
in this contezxt.

The nuclear industry and the electricity industry will
in¢reasingly have to take risks and decisions in an environment
of uncertainty. We now see. that the o0il market, as we have seen
for many years with other commodity markets, is not subject over
the long-term, to predictable market management. Within
individual countries government reassurance about the precise
role of each type of fuel may be less readily available.

National and internationgl strategy for energy security cannot be
one-dimensional. We cannot say “we should do this, and then we
shall have done enough.” We cannot say simply that "energy will
be secure if only x percent of our electricity comes from such
and such a fuel source.” We cannot predict the future, and we do
not know where the next “crisis® in its broadest sense will come
from, and our strategic planning should recognize this.

What will be the new momentum for change in the energy
world in the next ten years? In the next century? Will it be
concern about "global warming®, the so-called “greenhouse”
effect? Will it be other environmental concerns on an
international scale? Will it be enormous social change driven by
the march of technology into a post-industrial world? Or will it
be a huge demand for energy in a rapidly industrialising third
world? Will it again be caused by political problems in the
Middle East? We do not know the answers to these questions. The
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new momentum of change may come from any oné of them, from a
combination of several, or even from something unforeseen and
unthinkable today. Let us pause for a moment and consider the

environmental question -- or rather the range of environmental
questions -- which we face when making energy choices. dJapanese
energy policies were powerfully influenced by environmental
factors in the 1970s, and much progress has been made in, for
example, controlling emissions from stationary sources as a
result of major investments in the application of technology and
carefully monitored regulation. Similar questions are being
taken up, and similar progress is being made, in many other
countries today. But there are still great areas of uncertainty
--~ in the scientific sense as well as for policy-makers. We do
not know exactly where we stand in relation to the greenhouse
effect, for example. More and more research is being done, but
conclusions are difficult, and as yet we do not know even how
long it is likely to be before we can come to sensible
conclusions about whether action needs to be taken. Whatever the
answer, it is clear in this area as in others, that the most
foolish thing to do would be to close off our own options for the
future. And this is where I believe nuclear power fits into the
picture. Supposing we do conclude —- and I repeat that no one
can judge whether or not we shall -- that important steps must be
taken in the next century to limit carbon dioxide emissions?
Safely-managed nuclear power may then once again appear to be an
environmentally attractive option. Nuclear power is not, alone,
the solution to all our energy problems, but it is an essential
part of a strategy for a secure energy future, nationally here in
Japan and internationally in the world as a whole. Within this
framework, your industry and your forum have an important role to
play.: I wish you well with your conference and in your daily
working lives.
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Energy Systems in the ZISt Century and

the Significant Role of Nuclear Energy *
by

Wolf Hafele

Kernforschungsanlage Jilich, Fed. Rep. of Germany

I. The evolution and fate of nuclear power

For 1985, the IAEA/OECD has listed the total capacity of nuclear power amounting
to 253 GWel world-wide corresponding to a power generation of t.4 x 10° TWh
during the year [1]. Table 1 gives a breakdown into 9 countries as well as the
customary categories of OECD Europe and Pacific (E + P), OECD America (A),
Developing World Outside Communist Countries (WOCA), the Centrally Planned
Economies (CPE) and the World total.

1.4 x 10> TWhel is equivalent to 0.49 TWyears thermal (assuming a thermal
efficiency of 0.33) and thus 4.7 % of the world's total primary energy consumption of
10.52 TWyears [2]. The total electricity generation amounted to 9.4 x 10° TWh in
1985 and the nuclear share was therefore 15 %. In both measures the role of

nuclear energy has thus become a significant one.

At the same time the accident at Chernobyl and other less drastic social and
economic developments are questioning this role of nuclear energy. In the

following a brief listing of the state of nuclear energy in various countries is given:

Belgium

The nuclear share from & stations in operation approximates 70 % of electricity
generation. A further power station of 1.400 MW with participation of France

(50 %) is expected for the nineties.

* invited paper, presented at the 215Y JAIF Annual Conference,

April 13 - 15, 1988, Tokyo, Japan



Canada
A nuclear power share of 14,7 % came in 1986 from 18 power stations, 5 units

were under construction. In 1990 the nuclear power share is expected to reach 19 %.

Denmark

In 1985 the Parliament voted against the use of nuclear power.
France
70 % electricity share comes from 50 nuclear power stations. 14 further stations

are under construction and one more is ordered.

Germany, Federal Republic

The building up of nuclear power reaches a saturation with 40 % electricity share
coming from 22 power stations. The placing of new nuclear orders is presently not

In sight and the political situation is ambivalent.

UK
20 % electricity share comes from 38 reactors, many of them of the MAGNOX

type. In March 1987 the first pressurized light water reactor was licensed.

Italy

There is a de facto moratorium against nuclear power.

Netherlands
In 1985, two nuclear power stations contributed 6 % to electricity supply, the

building up is now seriously delayed.

Spain
Nearly 30 % of the total electricity production is generated by 8 nuclear power
stations. Out of eight power stations under construction in 1985, only four are being

completed.

Finland
Up to the Chernobyl event 40 % electricity share came from 4 nuclear power
stations. Since the Chernobyl event, the building up of nuclear power has stagnated,

a termination of the use of nuclear power appears to be possible.



Austria

Austria abandoned the use of nuclear power in 1978.

Switzerland
40 % electricity share comes from five nuclear power stations. The construction of
one more nuclear power station is envisaged but the political pressure for the

termination of the use of nuclear power is strong.

Sweden
50 % electricity share comes from 12 nuclear power stations. In 1980 the Swedish

Parliament decided to terminate the use of nuclear power by 2010.

Brazil
Mostly for economic reasons the building up of nuclear power is slowed down

significantly.

Japan
25 % of total electricity generation was supplied by 35 nuclear power stations

during 1986, and the building up of nuclear power continues as planned.

South Korea
7 Nuclear power stations were in operation at the end of 1986, the nuclear share
in electricity generation was about 44 %. After Chernobyl two new orders were

placed.

USA

99 nuclear power stations were in operation at the end of 1986, the nuclear

electricity share during 1986 was 16.6 %. The commissioning of new power stations

will reach an end and no new plants have been ordered since 1977.

CPE

In the Centrally Planned Economies the building up of nuclear power continues

vigorously as planned. Nuclear power share in the East European Countries varies

widely. Altogether there are now about 70 nuclear power plants in operation.



It is interesting to plot the development of nuclear power through the year 2000
for countries like Japan, France and Germany (Fig. 1 ~ 3). There is in all cases a
steady development. In the case of Japan, the number of planned stations has
lately increased again, while in the case of France there are no new plans in sight.
In the case of Germany, a considerable share has remained in the planning stage.
And in the case of the USSR (Fig. #), there is even an explicit reduction for
stations in the planning stage, while in the case of the USA (Fig. 5), not only

those planned but even some in the stage of construction are being reduced.

For some countries the building up of nuclear power seems to be a logistic one.
In that case the relative building up of the capacity F, 1/F dF/dt, is meant to

follow a linear relation:

oy = &(S - F)

S is the saturation value and o. is a parameter. Table 2 gives the values of S and
the correlation coefficients of the actual data fitting the linear behaviour shown
above. One should note the low correlation coefficient for the Soviet Union, that
of France was even lower (0.358) and therefore, the estimate was not given. It is
then striking to see that saturation values are above the actual figure for 1985 and

below the IAEA estimate for 1992 (made in 1985).

One should not overvalue such a kind of analysis but it may be appropriate to
observe that nuclear power may expand more slowly than expected as late as 1985.
This suggests that the figure for the installed capacity of 508 GWel for 2000 given
in Table 1 may be too high. Alternatively we assume here that 360 GWel could be
a reasonable estimate for 2000, a figure that is close to the IAEA estimate for
1990. This figure is based on the 1985 figure of 253 GWel multiplied by the ratio
between S and the 1985 figure as indicated in Table 2, plus 24 GWel to meet
conveniently the IAEA value of 1990. But it should be clear that the assumption of
360 GWel for the year 2000 is a straightforward estimate which is only meant to
express the even further reduced expectations for the growth of nuclear power as

seen in this analysis.



At 360 GWel the annual consumption of natural uranium is close to 60.000 tonnes.
Assuming again that the use of nuclear power is saturated but continues at that
level this would be ongoingly the annual consumption. Estimating natural uranium
resources is a complex thing. OECD/IAEA have repeatedly assessed such estimates
[3]. Table 3 compiles the estimates of 1986. If one only takes the 3647 x 10° t of
the Reasonably Assured Resources and the Estimated Assured Resources of WOCA
into account, such an amount would last 72 years, allocating here a capacity share
of 300 GWel for the WOCA countries accordingly. And with the Speculative
Resources of WOCA, the additional factor to be considered would be between 2.7
and 3.4.

If, by contrast, the building up of nuclear power continues as expected in the
recent OECD/IAEA evaluation [1], such a development within WOCA would
cumulatively require 3078 x 10’ tonnes of natural uranium for the "Low" LWR
strategy, with 675 GWel (WOCA) in the year 2025. The "High" LWR strategy would
cumulatively require 5386 x 10? tonnes, within WOCA with 1555 GWel (WOCA) in
the year 2025. Other reactor strategies would require lesser amounts of uranium.
The "Low" case with a Fast Breeder Strategy would cumulatively require the least
amount, namely only 1980 x 10? tonnes, whereas the "High" case world require

3656 x 10° tonnes, both within WOCA.

Thus an interesting staging of such future aspects arises:

- If the use of nuclear power is saturated at a level that is somewhere at
360 GWel the supply of natural uranium is not a real resource problem for
something like the next hundred years.

- If nuclear power is build up according to the "Low" Scenario of
OECD/IAEA yielding 675 GWel (WOCA) and 875 GWel (World) in 2025, the
Reasonably Assured Resources and the Additional Resources would have
been consumed by around that time. It would then be necessary to use
Speculative Resources whose implications we do not understand today. For
the "High" Scenario (1555 GWel (WOCA) and 2160 GWel (World) by 2025),
this would occur accordingly earlier.

- If a Fast Breeder Strategy is involved this essentially permits 'staying
within the use of Reasonably Assured and Additional Resources. Thus, it
would not be necessary to touch Speculative Resources for at least one

more century in any event.



In the past such reactor strategies have been evaluated extensively, and therefore,
this aspect should not be pursued here any further. The point here was to reflect
on the possible range of the Reasonably Assured Resources and Estimated Assured

Resources.

If the use of nuclear power is saturated at a level of 360 GWel or so, this would
be the effect of

- reduces economic growth

- low oil prices

- lack of social acceptance.

The latter refers in particular to the tail end of the nuclear fuel cycle. Transpor-
tation, intermediate storage, reprocessing and final waste disposal all become issues
of a more and more political nature. As a new element, direct disposal of
irradiated fuel elements has been suggested. Let us therefore assume that the
construction and operation of civilian nuclear reprocessing plants will stagnate (one
would not like to speak of saturation in this context). Table & compiles these
reprocessing plants. Only plants of commercial significance are listed; pilot or

experimental plants are not mentioned.

For purposes of orientation it is sufficient to relate 30 t of irradiated fuel ready
for discharge with 1 GWel year. After discharge, about 0.2 t of fissionable Pu go
along with it. From the early nineties onward, at 360 GWel world-wide and 300
GWel within WOCA, this would mean 10.800 or 9.000 t per year of irradiated fuel
associated with 72 or 60 t of fissionable Pu per year. If only the existing
reprocessing plants of WOCA continue to operate, only 22 % of the WOCA amounts
could be reprocessed; in case all the reprocessing plants of WOCA now under

construction or planned should also come into operation it would be 55 %, instead.

Reprocessed plutonium could go primarily to a recycling process in LWR. If fresh
plutonium coming from a reprocessing plant is constantly added such recycling can
continue [4#]. Without recycling, 30 t per GWel year and 3 % enrichment

235 per GWel year. Assuming that one quarter

(equilibrium cycle) mean 900 kg U
could be recycled the recycled plutonium thus would roughly meet the 200 kg of
fissionable Pu coming from the reprocessing of the 30 t per GWel year of fuel
discharge. Therefore, if 22 % (or 55 %, respectively) of all discharged fuel can be

reprocessed also, 22 % (or 55 %, respectively) of the fissionable plutonium



contained in the discharged fuel can be made use of. The remainder is contained in
the unprocessed irradiated fuel. Within WOCA this would mean 47 (or 27,

respectively) tonnes per year of such fissionable Plutonium.

Over two or three decades this accumulates to an amount in the order of 1.000 t
within WOCA, thus significantly exceeding the amounts of plutonium in the military
domain. It is often argued that such irradiated fuel elements should go to a direct
final disposal. But after 100 - 150 years the self-defense of such disposed fuel by
radiation from fission products has faded away, and a shielding of only a few
centimeters of lead is sufficient should one want to handle these then old fuel
elements. This iIs comparable to a problem arising just now in the second half of
our century: It is the recognition of the fact that our generation has inherited
from its ancestors the problem of toxic chemical waste. In the Federal Republic of
Germany, toxic waste is produced in the order of 5 Mio tonnes per year and it
becomes a growing problem within Germany to cope with old and new disposal sites

of such toxic waste. One is only gradually realizing the dimension of that problem.

It is deemed here that a repetition of this toxic waste situation is not acceptable.
Our generation is beginning to understand the aspects and constraints coming from
the environment of man. Our generation cannot transfer 1000 t of Pu and more to
the next generations. Direct waste disposal of irradiated fuel elements of that
magnitude essentially means the creation of man-made Pu mines, it requires an
IAEA type of safeguards for ever and means a burden of unknown quality. What

then follows from this observation?

This question will be answered here in four stages:

1) Further building up of reprocessing capacities is a necessity, whether nuclear
power stagnates, increases or fades away. Reprocessing capacity is necessary
in much the same way as one is now building up combustion furnaces for
toxic chemical waste treatment. It permits the conditioning of irradiated
material and in particular a minimization of required storage volumes. So far
as the disposal of fission products is concerned, only about 70 liters per
tonne of original fuel are required. For the Pu, a typical figure would be
about 100 | per tonne of original fuel. The latter observation requires further
specifications in view of criticality, physical shielding and other factors that

cannot be given here.



2) In view of this situation the approach of having an International Plutonium
Storage handled by IAEA [5] appears in a new light. So far all these
negotiations started from the viewpoints of Pu shortage, disposability and
sovereignty. Environmental compatibility of thousands of tonnes of Pu could
be a new element. The idea of Regional Fuel Cycle Centers that was
considered by the IAEA in the seventies [6] should be reevaluated in such a

context.

3) In those countries where the termination of nuclear power appears to be
definitive, the development of special reactors should be envisaged that burn
Pu without using fertile material. In such a case, the fuel elements could for

instance be based on PuQ,ZrO,, a ceramic material of benign properties [7].

4) Given the above considerations, it appears to be not only an easier pathway
but also a more natural pathway to build up a population of Liquid Metal
Fast Breeder Reactors (LMFBRs). These LMFBRs allow for several modes of
operation [8]. The earliest mode used metallic fuel and minimized the
doubling time of the Pu inventory. The early EBRII reactor of the US is a
good example. The second mode does not concentrate so much on doubling
times but emphasizes instead high fuel ratings, low fuel cycle costs and
large cores. The present prototype reactors like the Phenix and Superphenix
in France, the PFR in the UK, the BN 350 and BN 600 in the Soviet Union,
the SNR 300 in Germany and the MONIJU reactor in Japan follow that
scheme. Not so well-known is a third mode of operation. It emphasizes large
Pu inventories and thereby such fast reactors become active Pu storages. In
that mode of operation one may delete the radial or even the axial blanket
[8]. In our context, this mode of operating a LMFBR may become important.
It may become important because it is relatively easy to adjust the
operation to the varius modes. And this leads to a fourth mode of using
advanced fuel and blankets that are specifically designed for the fuel supply
of other reactors not necessarily of the LMFBR type. For instance, it may
be desirable to breed thorium and to produce thereby U233 for the operation

of High Temperature Reactors.

Briefly summarized, the extended use of LMFBRs with their various modes of

operation permits increase, sustainment or decrease of the Pu contained in a whole



commercial fuel cycle. It means a situation of flexibility and adaptability and this

is probably most mandatory in the decades to come.

2. Energy systems in the ZlSt century

Given the fact that the investment decisions of today cover more or less the next
ten years, the present century is over in such a context and the ZISt century is
beginning. At the International Institute for Applied Systems Analysis (IIASA) a
comprehensive and global systems analysis of the energy problem was conducted and
the results were published in 1981 [9]. There were, among others, two important

conclusions that are of relevance here:

1. There is an energy problem within the energy problem. It is the adequate

supply of liquid fuels and particularly so for the developing countries.

2. While it is certain that there has to be a transition of energy systems away
from the carbon atom to nuclear and/or solar power as primary energy it is
less well obvious that there is a second, earlier transition superimposed on
the first one. This second transition is the transition from relatively clean,
cheap and readily available fossil reserves to low grade, expensive and hardly

accessible fossil resources.

Even if nuclear power was built up to the largest possible extent these two
problems would prevail. What is important then is to understand the magnitude and
more so the timing of these problems. It will turn out that not only the problems
of appropriate fossil supplies but also the problem of fossil waste disposal could

well become overwhelming issues.

The IIASA energy study identified two scenarios that were elaborated in detail, the
IIASA "High" and the IIASA "Low" Scenario. During the seventies when the study
was conducted, the world energy consumption was about 8 TWyears/year (1 TWyear
is roughly a billion t of coal equivalent (tce)). The "High" Scenario identified an
energy consumption of 35 TWyears/year by 2030 while the "Low" Scenario identified
22 TWyears/year by that year. In the meantime ten years have gone by, and it is
interesting to compare the real development with the scenarios. It turns out that

the real development fits rather well the "Low" Scenario as indicated in Fig. 6 for
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the world as a whole. But the IIASA "Low" Scenario distinguishes also seven World
Regions and even within this break-down, the "Low" Scenario corresponds rather
well with the reality of the BP data as given in Table 5. Besides there were other
scenarios developed in the meantime; they are given for the world as a whole in
Fig. 7. Against these comparisons it is concluded here that the ITASA "Low"
Scenario turns out to be reasonable. Even so it cannot be a prediction: this is

itmpossible.

H.C. Runge at the KFA Jilich [10] then studied the problem of oil supply and
demand in greater detail, and his results are given in Fig. 8. It turns out that the
time around 2010 is a time when the conventional oil supply will start fading out.
Around that time the production rate will be about 3.8 billion toe/year or 5.5
TWyears/year. According to by H.C. Runge, it is the maximum rate simply from a
technical point of view, and this is consistent with the findings of the IIASA "Low"
Scenario [11]. Thus confirmed, we make use of the IIASA "Low" Scenario for

further analysis.

Consumption according to the IIASA "Low" Scenario then leads to an accumulated
value of 264 TWyears by the year 2030, and that is about 80 % of the conventional
oil resources in question [12]. In the case of natural gas, the disparity between
supply and demand occurs somewhat later, around 2020. At that time, the
production rate is 3.5 TWyears/year or 2.7 billion m?/year. The cumulative
consumption by the year 2030 reaches about 50 % of the conventional gas

resources, namely 130 TWyears [12].

The total of conventional oil and gas resources together amounts to 531 TWyears.
Such values are not sharply defined and are to a certain extent a matter of
definition. For instance C.D. Masters has recently presented an evaluation which
identifies a total of 508 TWyear as the conventional supply of oil and gas [13], and
other figures in that domain are equally possible. Therefore, only the broader
statement can be made that the transition to non-conventional resources will
gradually take place between 2010 and 2040. One should understand the implications
of the transition: Oil continues to be the leading energy form, and this is
consistent with the earlier observation that the adequate supply of liquid fuels is
the energy problem within the energy problem. The oil price leads the energy
market, and to a large extent the oil market influences the world market. A

transition to non-conventional resources draws our attention to new areas like
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Athabaska in Canada, Orinoco in Venezuela, or Olenek in Sibiria and, through the
new technologies, new oil prices and a new political framework. It is therefore
appropriate to expect major influences on other developments including nuclear
power. It is fair to expect that this transition to non conventional oil resources is

setting the path.

Furthermore, there is coal. As such, its situation is different. The conventional and
more so the unconventional resources are very large. But the use of coal will
follow the developments of the oil market in its own way, and be it only through
prices. The IIASA "Low" Scenario identifies a total of 224 TWyears of coal
consumed by 2030 [14].

Altogether the IIASA "Low" Scenario identifies a total of 633 TWyears of fossil
fuel consumption by the year 2030. This is the sum of 264 TWyears for oil, 145
TWyears for gas and 224 TWyears for coal. It should be noted, however, that the
IHASA "Low" Scenario does assume a substantial contribution from nuclear power. It
assumes an installed capacity of nuclear electricity generation of 620 GWel for
2000 and 910 GWel for 2030 [15]. If nuclear power is saturated at 360 GWel the

expected consumption of fossil fuel would be close to 660 TWyears even.

Such uses of fossil fuels do not only change the world energy market from the supply
side, they also pose a large-scale fossil waste disposal problem. The fossil fuel

cycle has a tail end, too!

What is already impinging upon us are the side streams of such fossil fuel uses,
that is SO, and NOX. For industrialized countries such as Japan, typical emissions
are in the order of millions of tonnes. These are manageable amounts through the
installation of appropriate abatement measures., But SO, and NOX are only side
streams. The main stream consists of CO, and the amounts released by man-made
combustion processes are reaching global significance. According to the world's
climatological community, a doubling of the CO, content would lead to a warming
of the average world temperature between 1.5 and 4.0 Kelvin. What is more
striking is the expectation that at the poles the warming could be as high as 10
Kelvin with all the consequences of ice melting and changes of climatic patterns.
The important thing is that this expectation has become more and more confirmed
[16], [17]; one can no longer discard it as mere speculation. It is equally true that

by the very nature of this non-linear problem, it cannot be a firm prediction, either.
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The so-called natural CO,-content is the one measured at the end of the last
century, i.e. 290 ppmv. Such an amount of CO, corresponds with CO,-emissions
originating from the combustion of 600 TWyears of carbon. For a more precise
analysis, one has then to make a number of corrections: Hydrocarbons have a
higher energy yield than carbon, about one half of the released CO, is absorbed by
the upper layers of the ocean within a few years, and besides CO,, there are other

trace gases like CH,, the FCHCs and others not coming from the energy domain.

Y
The rather fundamental observation to be made here is to realize the coincidence
of the fossil energy consumption of 600 - 800 TWyears by 2030 and the 600
TWyears of carbon combustion for the doubling of the natural CO,-content. It is a
rough coincidence and details will change this observation somewhat as indicated
above, so it should not be overinterpreted. But for some general conclusions, it is

significant enough:

1) During the early part of the 215t century, i.e. between 2020 und 2050, a
transition from conventional to non conventional fossil resources is imminent
while at the same time roughly a doubling of the CO,-content of the

atmosphere is to be expected.

2) Contrary to the past, it is therefore not only a matter of adequate supply
of fossil fuels but more so and earlier, it is the problem of fossil waste

disposal that has to govern the energy systems of the ZlSt century.

3) It should therefore be questioned whether an all out transition from
conventional to non-conventional fossil resources is acceptable at all.
Instead, primary and secondary fuels should be favored that are limited in

the use of carbon, if not even carbon-free.

4) Thus, energy systems of the ZlSt century have to expect major evolutions
including surprises and shocks. It is therefore of paramount importance to
improve our understanding of the dynamics of these evolutions and to

prepare for flexibility and adaptability.

5) Above all, it is necessary to buy time.
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In principle, it is not too difficult to envisage a carbon free energy system. On the
side of secondary energies, it must provide electricity and a storable and
transportable energy carrier to supplement electricity. Hydrogen is the best
candidate for it. Both electricity and hydrogen are environmentally benign to the
fullest extent. On the primary energy side, the two candidates are solar and
nuclear power. The so called alternative soft sources like wind, waves and others
could and should be employed wherever possible. However, their power is limited. It
is hard to expect more than a 5 ~ 10 % contribution from these sources. Therefore,
the above-mentioned solar source refers to the hard version of solar power, the
giant fields of photo voltaic arrays in desert regions, fields covering areas of
100.000 - 1 Mio km? and more. While this is technically feasible, it is a matter of
cost and time to build these solar systems up. Marchetti has studied the long range
dynamics of such transitions [18]. Fig. 9 gives the development of the H/C-ratio of
the world's energy system. It is striking to see the regularity in the past
development of that ratio. If one assumes that this path continues beyond the H/C-
ratio of methane which is 4, then one has to conclude that it will take 100 - 150
years before hydrogen has taken over. This is a much longer time period than that
considered for the oncoming CO,-problem. And it is shorter than the time horizon
of the possible uses of non-conventional fossil resources. It is therefore helpful to
consider the time horizons as compiled in Tab. 6. It gives a first impression of the

dynamics of the evolution of energy systems in the ZISt century.

3. The significant role of nuclear energy

If the long-term situation of energy systems is rather clear and even reassuring,
what then is the situation for prudent measures in the forthcoming decades during

the first part of the ZISt century?

Prudent measures must care for the tail end of the fossil fuel cycle and should
aim at the largest possible H/C-ratio for the liquid secondary energy carriers while
at the same time, the share of electricity should be made as large as reasonably
possible. To care for the tail end of the fossil fuel cycle means first of all to
reduce the emissions involved. At the Kernforschungsanlage (KFA) Jilich, the
scheme of Novel Horizontally Integrated Energy Systems (NHIES) has been studied

in depth and over a number of years. A principal way for doing so was the
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extension of the well known MARKAL code [19] into the MARNES code [20], both

being large Linear Programs.

The NHIES scheme incorporates three principal ideas [21].

1)

2)

3)

The first idea is to decompose and thereby clean all primary inputs to the
energy system prior to their combustion. Obviously, this applies to coal and
also to heavy crude oil or tar sands in view of their sulphur and heavy
metal contents. Therefore, a number of processes can be envisaged: the
TEXACO process, the SHELL-KOPPERS entrained flow process and even the
use of a molten iron bath. In the latter cases the sulphur and heavy metal
contents accumulate as slag on the surface of that molten iron bath. The
product of these coal gasification processes is consistently synthesis gas with
an H/C-ratio close to unity. But the idea of decomposing all primary inputs
goes even further: Also the decomposition of natural gas should be examined
by means of a shift reaction. The Jilich EVA scheme has demonstrated such
a shift reaction with the help of external high-temperature process heat
meant to come from the High Temperature Reactor [22]. The H/C-ratio of
the resulting synthesis gas is essentially 6. In addition to the primary fuels,
also air should be decomposed. The nitrogen can either be used or put back
to the open air. The resulting oxygen is already required for the above-
mentioned molten iron bath, and it will be required later in the fossil fuel
cycle as a combustion partner instead of air. If necessary, also water should
be decomposed, primarily by means of electrolysis, if an effective H/C-ratio

of a particular synthesis gas is to be adjusted.

The gasification or splitting of all the fossil inputs results consistently in
synthesis gas, that is a mixture of CO and H,, and the separation of the
components of air adds O, as a third component. So the second idea is to
collect these already clean components and to adjust the H/C ratio, that is
the H,/CO ratio, to a desired value. Therefore, it is sort of a grid,
somewhat in analogy to an electric grid that collects inputs from all sorts
of power stations. Sometimes that was called the second grid. In any event,

that is what is meant by horizontal integration.

The third idea is to allocate the synthesis gas and the oxygen only

stoichiometrically to energy conversion stations. In the case of electricity
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generation, this could be 3 O, and CO given to a gas turbine of appropriate

design. In any event, it would be a new combustion process without nitrogen
thus avoiding the related NOx emissions right from the beginning. But
obviously an inert gas must be used in order to avoid too high temperatures.
It could be the appropriately recycled CO, of that very combustion. In the
case of a liquid energy carrier, this could be 2H, and CO resulting in
methanol. Indeed, methanol has an H/C-ratio of 4 like methane, thus
approximating hydrogen to the largest possible extent. But different from
methane methanol is a liquid. As a matter of fact, it is appropriate to
consider the carbon atom of methanol as a hydrogen carrier that allows for

the liquid state.

These three principal ideas then serve the end uses, and so far, gaseous emissions
were not necessary, at least in principle. Only the remaining end uses of methanol
would lead to emissions of NOx and CO,. In practice, there will always be
emissions but they can be made smaller and smaller. In Fig. 6 these ideas are
schematically represented. By the step of horizontal integration, it is possible to
provide a high degree of interfuel substitutability so that it can again serve the
purpose of flexibility and adaptibility. The NHIES approach also means the
reduction of the use of the carbon atom to prudent uses, mainly as a hydrogen
carrier of secondary fuel for motor purposes, most notably in the traffic sector.
This implies the use of electricity wherever possible, and therefore nuclear power
becomes essential. It does reduce the use of the carbon atom and the release of
CO, if electricity comes from nuclear power. But in addition, that nuclear power
would also be used in significant amounts for the purpose of providing high-
temperature process heat. The endothermic methane-steam shift reaction for the
splitting of methane is only one such application. Allothermal instead of
autothermal coal gasification is another application, and the generation of hydrogen
is perhaps the most important. This requires the High Temperature Reactor, which
in turn could get its nuclear fuel supply from the radial blankets of Fast Breeders,
an aspect that was already mentioned above. Therefore also the emissions of CO,
could be reduced significantly. Recent computer runs at Jiilich indicate the
feasibility of CO,-reductions down to 1/3 of today's value. This would mean that
we would have gained time for further action - the principal goal of energy

systems of the ZISt century.
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The significant role of nuclear energy in these energy systems of the 215% century

can therefore be assessed as follows:

1) There is the quantitative aspect of the supply of electricity. As far as
possible, it should come from nuclear power stations, thus leaving the supply
of the carbon atom from conventional sources which is large but

nevertheless limited to more prudent uses like methanol synthesis.

2) Besides the aspect of supply, there is the aspect of waste disposal, for both
nuclear and fossil fuels. Large-scale uses of nuclear power would alleviate
the situation of fossil waste disposal, but would instead lead to the problem
of nuclear waste disposal. Nuclear waste disposal requires a high degree of
meticulousness but is manageable, while at least the CO,-waste is

unmanageable.

3) Nuclear power as pért of integrated energy systems contributes to the
flexibility and adaptability of such systems. In view of the expected fast
developments and even shocks, this would be of increasing importance
surpassing even the aspect of economic optimization. The role of nuclear

energy would then also include non-electrical applications.

) Integrated energy systems and the use of nuclear power therein are meant
to prepare and smooth the development of eventual energy systems that are
limited in the use of carbon, if not even carbon-free. Prudent uses of the
carbon atom therefore imply the understanding and management of the

various time horizons involved.

The development of the practicability and the details of the NHIES scheme is a
comprehensive task, and a tedious one. The whole approach and the detailed NHIES
results will soon be published as a book [23]. Some results have been reported
already [24]. Here are a few features of these results of the computer runs at
Jilichs

The NHIES concept is meant to compete with the existing energy systems that
have essentially a vertical integration. In the case of oil one speaks of upstream
and downstream operations and their managerial integration, a vertical integration.

And the natural gas companies are similarly integrated; they compete with oil, and
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so does coal. Evaluations that use the LP approach are by their very nature
macroeconomic ones, or top-down approaches neglecting thus managerial aspects.
with that clarification put forward it may be reported here that already now, the
NHIES concept can claim a certain share of the end user market. That share is
naturally a function of the oil price, of constraints for coal, market shares and
CO,-limits. The overall result of these more detailed calculations is the observation
that particular local conditions favor particular parts of the NHIES scheme earlier

than others.

Thus, one has to envisage the NHIES approach more broadly and generally, and this
leads to the notion of Integrated Energy Systems (IES). Such Integrated Energy
Systems are analysed by a number of groups in various countries and in IIASA. In
Sweden, for instance, the plan of developing an energy complex at Nyneshamn is an
example [25]. This plan anticipates the large-scale use of coal, its gasification, the
production of ammonia and/or methanol together with electricity and district heat
for Stockholm. The Cool Water Project in the USA follows similar lines often
referred to as cogeneration. Its starting point is a gas-turbine/steam-turbine
combined cycle plant, with electricity, ammonia and district heat as principal
products [26]. In Oklahoma, USA, the use of large amounts of natural gas is to the
force. They are meant to go to an oxygeﬂn/natural gas turbine whose exhaust would
be clean CO, (and H,0) that could be used there for tertiary oil recovery [28].
Also the Siberian Energy Institute at Irkutsk of the Siberian Branch of the Soviet
Academy of Sciences studies Integrated Energy Systems, primarily with regard to
the development of the Kansk-Achinsk area around Krasnoyarsk, East Siberia. This
is a very large field of low-grade lignite and permits an annual production of a
billion tonnes of lignite per year if the environmental problems of related
emissions involved can be solved [27]. Analysis groups of Tokai Mura in Japan, in

Taiwan, of MIT in Boston and of IIASA in Austria are following similar lines [28].

4. Final Remarks

If the present development and the presently recognizable fate of nuclear power is
confronted with the significant role that nuclear power has to play in the evolution
of energy systems in the ZlSJE century, one realizes a significant discrepancy. To

over come this discrepancy it is necessary to reach a much better understanding of

the dynamics, both short-range and long-range, of the evolution of energy systems
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and to communicate that understanding to the public. In particular, the interplay of
time horizons and choices to be made is of paramount importance. And this is the

context for passing judgement on nuclear power in the 215t century.
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World primary energy consumption
(commercial energy),
a comparison of actual data
according to lIASA and BP with the
IHHASA Low Scenario generated in 1975

TW years
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The evolution of energy use and the
2 economy, IIASA Research Report
RR-81-35, Nov. 1981

for 2) BP Statistical Review of World Energy 1986
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Fig. 6
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Expected World Primary Energy Demand
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Fig. 7: Comparison of Energy Scenarios
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Regional Distribution of Expected World Oil Production
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Hydrogen to Carbon Ratio (H/C) of Fossil Fuels in the
World, 1860 to 2100
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Source: C. Marchetti, IIASA
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Novel Horizontally Integrated Energy Systems
(NHIES)

Decomposition Stoichiometric Synthesis of the Final
and Allocation Final Energy Energy
Cleaning Carriers
~
co
Air el
2H He-
@f H| MES |= | N0y co;
CON $
Water CO co, el
CQ. J - Fue
EL O: %0y ] cot L ZEL
\) - Electric.
co
H,
NPH
(NOy) CO,
Coal Cco
(oM @:Hz ~NPH | ZEL ? ?
“““““““ —~CH, HTR — Heat
coO Uranium
Gas RSO}-H, Fission
Products
NPH
Fig. 10 SEP: air separation WKV: steam gaéiﬁcatlon RSO: methane reformer
CON: CO-conversion HIP: molten iron bath HTR: high temp. reactor
ELY: electrolysis HKK: hydrogasification MES: methanol synthesis
COT: CO-O,-turbine
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Table 1: Nuclear Installed Capacity and Nuclear Electricity Generation

Country 1985 2000*

GWel TWh Gwel TWh
Canada 9.776 57.1 15.9 109.1
France 37.533 213.1 770 392.0
Germany (FRG) 16.413 119.8 24.3 154.2
Japan 23.665 152.0 62.6 370.0
South Korea 2.720 13.9
Sweden 9.455 55.9 9.1 63.4
UK 10.120 53.8 18.0 121.0
USA 77.804 383.7 115.7 659.0
USSR 27.756 1520 79 (?) 544 (7
OECD, Europe + Pacific 117 710 233 1.400
OECD, America 90 440 132 800
Developing WOCA** 12 60 32 200
WOCA total 219 1.210 397 2.300
CPE*** 35 200 111 700
World 253 1.400 508 2.900

* Values estimated in 1986 prior to the Chernobyl accident

** WOCA.: World Outside Communist Areas
**CPE . Centrally Planned Economies

Source: Nuclear Energy and its Fuel Cycle, OECD und IAEA, Paris 1987 and Summary of Nuclear Power and Fuel Cycle Data in
OECD Member Countries, OECD 1986 and Nuclear Power Reactors in the World, Ref. Series No 2, IAEA, April 1986

Energy, Electricity and Nuclear Power Estimates for the Period up to 2000, refr. Series No 1, Aug. 1987, IAEA
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Table 2: Logistic Saturation values S, IAEA estimates for 1992 and actual figures of 1985
of nuclear capacity for a few selected countries, all in GWel

IAEA
S Correl. 1992* 1985
coefficient (actual)
Canada 12.346 0.895 14.565 9.776
Germany (FRG) 20.146 0.863 22.998 16.413
Japan 28.256 0.981 30.934 23.665
UK** 9.944 0.618 11.420 10.120
USA 101.821 0.685 104.592 77.804
USSR 46.884 0433 : 58.672 27.756
219.397 243.181 165.534

Note: the ratio S over the actual value for 1985 is 1.325
* estimate made in 1985

**In case of the UK the value S and that for 1985 are very close and statistics leads thus to a formal contradiction
in the sequence of the data
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Table 3: Uranium Resources (106 Tonnes U)

RAR( EAR @ SR® ETPR®
WOCA® 2315 1.332 6.600-12.100
outside
WOCA 3.300-8.400
3.647 9.900-20.500

() Reasonably Assured Resources, up to 130 $/kg

) Estimated Additional Resources, Category | (see OECD/IAEA Source)
® Speculative Resources '

) Estimated total potential resources

S'WOCA: World Outside Communist countries

Source : URANIUM, Resources, Production and Demand, OECD/IAEA, 1986
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Table 4: Civilian Nuclear Reprocessing Plants (WOCA)

yeration
A In Operati Capacity
Name Country Start of tonnes tonnes per year*
Operation per day
Sellafield, B205 UK 1964 5 1000
La Hague, UP 2 . France 1966/89 4* 800
WAK Germany, F. R. 1971 0.2 40
Tokai Mura Japan 1977 0.7 140
Tarapur India 1978 0.5 100
2080
B. Planned or under Construction
planned start
of operation
Kalpakkam India 1986 0.5 100 under construction
La Hague, UP-3A Frankreich 1989 4 800 under construction
Sellafield, Thorp UK - 1992 4 800 under construction
Rokkosho Mura Japan 1959 4 800 planned
Wackersdorf, WAW  Germany, F. R. 1997 2 400 under construction
2900

* assuming 200 d/year of operation
**capacity doubling completed by 89
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Table 5: Comparison of the IASA Low Scenario for seven world regions with the actual
development 1970-1985

Consumption of primary energy in GWa/a -

1970 1975 1980 1985
Region
IIASA BP IASA BP IASA BP IIASA BP
I (NA) 2363 2586 | 2654 2706 2742 2933 2830 2875
Il (SU/EE) 1462 1611 1835 2048 2067 2453 2300 2777

i (WE/JANZ) | 1825 1995 | 2256 | 2179 | 2473 | 2387 | 2690 2402

IV (LA) 247 269 338 360 449 482 560 540
V (Af/SEA) 266 360 328 442 449 639 570 819
VI (ME/NAf) 59 98 126 134 198 166 270 204
VIl (C/CPA) 285 411 | 461 620 545 735 630 900
World 6507 | 7332 | 8210 | 8453 | 9030 | 9799 | 9850 | 10521

Region I:  North America (NA)
Region li:  Soviet Union and Eastern Europe (SU/EE)
Region Hli: Western Europe, Japan, Australia, New Zealand, South Africa, and Israel
Region IV: Latin America
Region V: Africa (Except Northern Africa and South Africa)
South and Southeast Asia (Af/ SEA)

Region VI: Middle East and Northern Africa (ME/NAf)
Region VII: China and Centrally Planned Asian Economies (C/CPA})

Source:  For lIASA - V. G. Chant, Two global scenarios: The evolution of energy use and the economy,
IASA ~ Research Report RR-81-35, 1981
For BP: BP Statistical Review of World Energy, 1986 (Ref [2])
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Time Horizons*

Regional impacts of NO,-und SO,-emissions

Emergence of the CO,-problem (doubling of the CO,-content)
Supply from conventional resources (oil + gas)

Development of environmentally benign energy systems
Supply of non-conventional resources (oil, gas, coal)

Decay of additional CO,-emissions in the atmosphere

Decay of nuclear waste down to levels of deposits of natural
resources

Supply from nuclear resources

Supply from solar radiation

now

50 years

50 years

100 — 140 years
250 years

500 — 1000 years
1000 years

15000 years

billions of years

*rough indications only
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THE NUCLEAR DEVELOPMENT AND SAFETY POLTICIES
OF THE FEDERAL REPUBLIC OF GERMANY

FEDERAL MINISTER FOR THE ENVIRONMENT
KLAUS TOPFER, BONN

JALF MEETING, TOKYO
APRIL 13, 1988
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LET MC BEGIN BY SAYING THAT MR. WALLMANN, MY
PREDECESSOR AS FEDERAL MINISTER FOR THE ENVIRONMENT
LN BONN, HAD BEEN INVITED TO THE 1987 JALF MEETING,
BUT THAT HE WAS UNFORTUNATELY NOT ABLE TO ATTEND FOR
SCHEDULING REASONS RELATED TO AN ELECTION AND THE
FORMATION OF A NEW GOVERNMENT IN THE STATE OF HESSE
ILAST YEAR,

WE HAD BEEN WANTING TO COME TO JAPAN TO DISCUSS
ENVIRONMENTAL POLICY MATTERS FOR SOME TIME, SO THIS
YEAR'S JALF MEETING PROVIDED US WITH A 600D OCCASION
10 DO SO.

AT THE SAME TIME, WE WANTED TO TAKE THIS OPPORTUNLTY
TO CONCLUDE A BILATERAL AGREEMENT -- FULFILLING AN
INTENTION WE HAD HAD FOR SEVERAL YEARS OF
ESTABLISHING A FORMAL EXCHANGE OF INFORMATION IN THE
FIELD OF NUCLEAR SAFETY,
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1. HISTOR1CAL OUTLINE

1.1 PRELIMINARY REMARK

FIFTY YEARS AGOD ~-- SHORTLY BEFORE THE SECOND WORLD
WAR BROKE OUT -~ NUCLEAR FISSION WAS DISCOVERED AND
THE PREDICTION MADE THAT UNDER CERTAIN CONDITIONS A
CONTROLLED CHAIN REACTION MIGHT BE POSSIBLE AS WELL
'AS THAT THERE MIGHT BE TECHNICAL USES FOR THE ENERGY
RELEASED.

1T WASN'T UNTIL 1945 THAT PUBLIC BECOME AWARE OF
NUCLEAR ENERGY -~ IN CONNECTION WITH THE DEVASTATING
EFFECTS OF AN UNCONTROLLED CHAIN REACTION -- IN OTHER
WORDS THE ATOMIC BOMB. AS NUCLEAR TESTS WERE
CONDUCTED 1IN THE ATMOSPHERE, THE PUBLIC ALSO BECAMEL
AWARE THAT THE WORLD WAS BEING CONTAMINATED BY
NUCLEAR FALLOUT. THE FACT THAT NUCLEAR ENERGY 1S
STRONGLY ASSOCIATED WITH THE MUSHROOM-SHAPED CLOUD OF
THE ATOMIC BOMB HAS, FROM THE OUTSET, BEEN AN
OBSTACLE TO PUBLIC ACCEPTANCE OF THE PEACEFUL USE OF
NUCLEAR ENERGY,
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1.2 BEGINNINGS IN THE FEDERAL REPUBLIC OF GERMANY

AFTER THE WAR, THE ALLIES STRICTLY PROHIBLTED ANY
ACTIVITY RELATED TO NUCLEAR ENERGY IN GERMANY. THIS
BAN PLACED GERMANY LNDER OBLI1GATION NOT TO PRODUCE,
PURCHASE, POSSESS OR USE NUCLEAR MATERIALS IN ANY
WAY, SHAPE OR FORM. 1T CONTINUED TO BE EFFECTIVE
AFTER THE FOUNDING OF THE FEDERAL REPUBLIC ~-- AND
REMAINED SO UP UNTIL THE STGNING OF THE SOVEREIGNTY
TREATY OF 1955, RESEARCH AND DEVELOPMENT WORK AIMED
AT THE PEACEFUL USE OF NUCLEAR ENERGY BEGAN THAT SAME
YEAR -~ IN CONNECTION WITH THE "ATOMS FOR PEACE"
POLICY PROCLAIMED BY PRESIDENT E1SENHOMWER.

A COMBINED EFFORT ON THE PART OF THE GOVERNMENT, THE
SCIENTIFIC COMMUNITY AND INDUSTRY WERE REQUIRED TO
MAKE UP FOR THE FACT THAT GERMANY HAD FALLEN TEN
YEARS BEHIND THE REST OF THE WORLD IN THE NUCLEAR
FIELD. IN 1955 A FEDERAL MINISTRY WAS CREATED FOR THE
PLLANNING, COORDINATION AND FINANCING OF ATOMIC ENERGY
PROGRAMS APPROVED BY PARLIAMENT. VERY SOON AFTER THAT
THE DECISI1ON WAS MADE TO PURSUL A POLICY OF USING
CLOSED NUCLEAR FUEL CYCLES, INVOLVING FUEL |
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REPROCESSING, PLUTONIUM RECYCLING AND FINAL STORAGE
OF NUCLEAR WASTE IN REPOSITORIES BUILT IN DEEP
UNDERGROUND ROCK SALT FORMATIONS, AS WELL AS OF
DEVELOPING ADVANCED REACTOR SYSTEMS. THE MINISTRY WAS
ADVISED BY A COMMISSION OF APPOINTED EXPERTS. A
SPECIAL COMMITTEE ESTABLISHED BY THIS COMM1SS1ON
DEALT WITH MATTERS REGARDING RADIATION PROTECTION. IN
1974 THE PRESENT RADLATION PROTECTION COMMISSION WAS
CREATED FROM TH1S SPECIAL COMMLTTEE. 1IN 1958 A
REACTOR SAFETY COMMISSION WAS SET UP -- INDEPENDENTLY
OF THE GERMAN ATOMIC ENERGY COMM1SSION -- AND 1§
STILL IN EXISTENCE TODAY.

TH1S DEVELOPMENTAL PHASE INVOLVED:
0 THE ESTABLISHMENT OF LARGE-SCALE NUCLEAR RESEARCH
CENTERS (1IN KARLSRUHE AND IN JULICH), EACH WILTH

SPECIFIC RESEARCH AND DEVELOPMENT FOCUSES.

0 PARTICIPATION OF THE FEDERAL REPUBLIC OF GERMANY AS
A FOUNDING MEMBER IN THE FOLLOWING INTERNATIONAL
ORGANIZATIONS:
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~ THE EUROPEAN ATOMIC ENERGY COMMUNITY (EURATOM)
IN 1956

-~ THE UNITED NATIONS INTERNATIONAL ATOMIC ENERGY
ORGANIZATION (1AEQ) IN 1957

- THE NUCLEAR ENERGY AGENCY (NEA) IN 1957
(INITIALLY A EUROPEAN AND THEN LATER A
WORLD-WIDE ORGANIZATION IN THE OECD CONTEXT).

0 THE CONCLUSION OF BILATERAL COOPERATION AGREEMENTS
(E.6. WITH THE UNTTED STATES, FRANCE, GREAT
BRITALN, CANADA, ...)

0 LICENSING AGREEMENTS BETWEEN GERMAN AND AMERICAN
COMPANIES ON THE DEVELOPMENT OF COMMERCIAL NUCLEAR

POWER PLANTS USING LIGHT WATER REACTORS (LWRS) .

-~ SIEMENS AND WESTINGHOUSE ON DEVELOPMENT OF
PRESSURIZED WATER REACTOR (PWR) TECHNOLOGY.

- AEG AND GENERAL ELECTRIC ON DEVELOPMENT OF
BO1LING WATER REACTOR (BWR) TECHNOLOGY.
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1.3 INDEPENDENT NUCLEAR TECHNOLOGY

AF1ER A PERIOD OF ABOUT FIFTEEN YEARS THE NUCLEAR
SECTOR IN GERMANY HAD PRETTY MUCH CAUGHT UP WITH
DEVELOPMENTS ELSEWHERE IN THE WORLD. BY 1970 THE
FEDERAL REPUBLLC OF GERMANY HAD LIGHT WATER REACTORS
IN THE 300 MW CLASS 1IN 0P£RA110N. IN THE 650 MW,
CLASS ABOUT TO 60 INTO OPERATION AND IN THE 850 MWE
CLASS UNDER CONSTRUCTION, THE 1200 MNE BI1BLIS-A
POWER PLANT BEING PLANNED WAS THE LARGEST PROJECT OF
1TS KIND ANYWHERE LN THE WORLD AT THE TIME. IN 1968
AND 1969 THE GERMAN NUCLEAR INDUSTRY REGISTERED 1T$
FIRST EXPORTS ~- THE ATUCHA HEAVY WATER REACTOR AND
POWER PLANT 1IN ARGENTINA AND THE BORSSELE PRESSURIZED
WATER REACTOR POWER PLANT IN THE NETHERLANDS. SINCE
THEN THE FEDERAL REPUBLIC OF GERMANY HAS BEEN AN
EXPORTER OF ADVANCED NUCLEAR TECHNOLOGY.

IN THE EARLY 19708 STEMENS AND AEG CONCENTRATED THEIR
LIGHT WATER REACTOR ACTIVITIES IN THEIR JOINT
SUBSIDIARY, "KRAFTWERK-UNTON” (KWU). THIS DEVELOPMENT
RAN PARALLEL TO A GRADUAL WITHDRAWAL FROM LICENSING
AGREEMENTS WITH .S, COMPANIES AND THE DESIGN
REQUIREMENTS ASSOCIATED WITH THIS. IN THE COURSE OF
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TIME, A SPECIFICALLY GERMAN LWR TECHNOLOGY AND
PHILOSOPHY ON SAFETY STANDARDS EMERGED, BASED ON
EXPERIENCE ACCUMULATED IN THE BUILDING AND OPERATION
OF NUCLEAR POWER PLANTS. THE GERMAN ATTLTUDE TOWARDS
SAFETY REQUIREMENTS WAS CHARACTERIZED BY CONCEPTS
SUCH AS “DOUBLE CONTAINMENT", "4 X 50% OR 3 X 100%
DESIGN" AND "BASIC SAFETY”. THIS LINE OF DEVELOPMENT
WAS PRETTY MUCH COMPLETED WITH A 1300 MW_ STANDARD
POWER PLANT TYPE.

1T 1S INTERESTING TO OBSERVE THAT THE SL1TUATION 1N
JAPAN EVOLVED PRETTY MUCH ALONG THE SAME LINES TIME-
AND TECHNOLOGY-WISE. IN ADDITION TO THE TRADITIONALLY
GOOD RELATIONS BETWEEN GERMANY AND JAPAN, THIS 18
DOUBTLESS A MAJOR FACTOR IN THE INTEREST THAT HAS
BEEN SHOWN ON BOTH SIDES FOR CLOSE COOPERATION IN THE
NUCLEAR TECHNOLOGY SECTOR. [IN THIS CONNECTION 1
WELCOME THE FACT THAT YESTERDAY AN AGREEMENT ON
COMPREHENSIVE INFORMATION EXCHANGE WAS CONCLUDED
BETWEEN THE RESPONSIBLE AUTHORITIES IN JAPAN AND THE
FEDERAL REPUBL1C OF GERMANY IN THE FIELD OF NUCLEAR
SAFETY ENGINEERING AND RADIATION PROTECTION.]
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1.4 SEPARATION OF FUNDING AND CONTROL FACTORS

WITH THE COMMERCIALIZATION OF NUCLEAR TECHNOLOGY A
NEED EMERGED FOR GOVERNMENT CONTROLS INDEPENDENT OF
FUNDING FACTORS. THIS MEANT THAT THERE WAS A NEED TO
RESTRUCTURE THE RESPONSIBILITVIES FOR FUNDING, ON THE
ONE HAND, AND FOR NUCLEAR SAFETY AND RADIATION
PROTECTION, ON THE OTHER., WHICH, UP T0 THAT POINT 1IN
TIME, HADﬂBOTH‘BEEN IN THE HANDS OF ONE MINISTRY.
SINCE THE EARLY 19705 THE RESPONSIBILITIES 1IN THIS
AREA HAVE BEEN DIVIDED UP AS FOLLOWS:

- FUNDING OF DEVELOPMENT IN THE FIELD OF NUCLEAR
TECHNOLOGY BY THE FEDERAL MINISTRY FOR RESEARCH AND

TECHNOLOGY

~ ASSESSMENT OF ENERGY-SECTOR I1MPORTANCE AND USE OF
NUCLEAR ENERGY BY THE FEDERAL MINISTRY OF ECONOMICS
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- DEFINITION OF AND CONTROLS ON STANDARDS OF NUCLEAR
SAFETY AND RADLATION PROTECTION TN CONNECTION WITH
THE CONSTRUCTION AND OPERATION OF NUCLEAR
FACILITIES BY THE FEDERAL MINISTRY OF THE INTERIOR.
AFTER CHERNOBYL THIS RESPONSIBILITY WAS TRANSFERRED
TO THE NEWLY ESTABLISHED FEDERAL MINLSTRY FOR THE
ENVIRONMENT, NATURE CONSERVATION AND NUCLEAR SAFETY
WITH REPRESENTATION IN MATTERS HAVING TO DO W1TH
THE ESTABLISHMENT OF EMERGENCY REGULATIONS BEING
PLACED IN THE HANDS OF THE FOREIGN OFF1CE.
RESPONSIBILITY FOR CONTROLS ON THE MOVEMENT OF
FISSIONABLE MATERIALS REMALINED WITH THE FEDERAL
MINISTRY FOR RESEARCH AND TECHNOLOGY.

NUCLEAR SAFETY AND RADIATION PROTECTION ARE TODAY AN
INTEGRAL PART OF ENVIRONMENTAL PROTECTION. AS SUCH,
THE POLLUTER-PAYS PRINCIPLES APPLIES TO NUCLEAR
TECHNOLOGY AS MUCH AS TO DOES TO OTHER AREAS. THIS IS
THE CASE IN PARTICULAR WITH REGARD TO THE PROBLEM OF
DISPOSING OF NUCLEAR WASTES, 1IN AGREEMENT WITH THE
STATE GOVERNMENTS, THE FEDERAL GOVERNMENT DEMANDED
PROOF BE PROVIDED OF HAVING MADE PROVISION FOR SAFE
DISPOSAL OF NUCLEAR WASTE OVER A PERIOD OF SIX YEARS
AS A PREREQUISITE FOR THE OPERATION NUCLEAR POWER
PLANTS AND THAT TH1S PROOF BE RENEWABLE ON A REGULAR
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BAS1S. THE FEDERAL GOVER_NMENT ASSUMED RESPONSIBILITY
FOR THE LONG-TERM STORAGE AND FINAL DISPOSAL OF
RADIOACTIVE WASTE WHICH THE WASTE PRODUCER MUST
APPROPRIATELY PROCESS. THE COSTS FOR THIS WILL BE
BORNE BY THE WASTE PRODUCER.
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2. JICENSING AND SUPERVISORY PROCEDURES
2.1 CONSTITUTIONAL PROVISIONS

IN 1955, FOLLOWING SUSPENSION OF THE ALLIED BAN ON
NUCLEAR ENERGY USES IN THE FEDERAL REPUBLIC OF
GERMANY, RESEARCH AND DEVELOPMENT EFFORTS IN THIS
FIELD WERE INITIATED IN A NUMBER OF LOCATIONS UNDER
THE ADMINISTRATION OF THE RELEVANT STATE GOVERNMENTS.
AS SUCH, THERE WAS A NEED TO CREATE A UNLFORM BODY OF
REGULATIONS COVERING THIS KIND OF ACTIVITY. 1N AN
'AMENDMENT TO THE BASIC LAW -- THE CONSTITUTION OF THE
FEDERAL REPUBLIC OF GERMANY -- 1T WAS STIPULATED THAT
THE USE OF NUCLEAR ENERGY 1§ TO BE DEFINED BY FEDERAL
LAW AND THAT AUTHORITY FOR IMPLEMENTING THIS LAW 1S
T0 BE DELEGATED TO THE INDIVIDUAL STATE GOVERNMENTS.
IN OTHER WORDS, THE STATE GOVERNMENTS HAVE AUTHORITY
FOR LICENSING AND EXERCISING SUPERVISORY CONTROL OF
NUCLEAR FACILITIES, WHILE THE FEDERAL GOVERNMENT HAS
SUPERVISORY POWER IN MATTERS OF LAW AND EXPEDIENCY.
IN THIS WAY 1T 1S GUARANTEED THAT THE SAME
REGULATIONS APPLY EVERYWHERE IN THE COUNTRY, BUT, AT
THE SAME TIME, THAT THOSE AUTHORLTIES HAVE
RESPONSIBILITY IN EACH CASE WHO ARE INFORMED ON LOCAL
CONDITIONS
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AND WHO DO THE DEC1STON-MAKING ON
NON-NUCLEAR-SPECIFIC MATTERS ANYWAY. WLTH REGARD TO
SAFETY-RELATED FACTORS., THE STATE GOVERNMENTS ARE
REQUIRED TO ACCEPT FEDERAL ORDERS AND TO IMPLEMENT
THEM, |
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2.2 LEGAL REQUIREMENTS

GERMAN NUCLEAR LAW CONSISTS OF THE ATOMIC ENERGY ACT
OF 1959 - WHICH HAS BEEN BROUGHT UP TO DATE A NUMBER
OF TIMES SINCE THEN AND 1S CURRENTLY VALID IN THE
VERSION OF JULY 15, 1985 -- AND A NUMBER OF ORDERS
BASED ON POWERS ESTABLISHED UNDER THE ACT. THE MOST
IMPORTANT OF THESE FEDERAL ORDERS CONCERN REGULATIONS
ON RADIATION PROTECTION, LIABILITY INSURANCE FOR
NUCLEAR-RELATED DAMAGES., AND LICENSING PROCEDURES FOR
NUCLEAR FACILITIES. THESE LEGAL REQUIREMENTS ARE

~ SUPPLEMENTED BY NUCLEAR-SPECIFIC ADMINISTRATIVE
RULES, AGENCY GUIDELINES, ADVISORY GROUP
RECOMMENDATLONS, ENGINEERING SAFETY REGULATIONS, AS
WELL AS BY NUMEROUS NON-NUCLEAR-SPECIFLC REGULATIONS.
THIS STRUCTURE WITH REGARD TO REQUIREMENTS MAKES IT
POSSIBLE TO CARRY OUT FLEX1BLE ADJUSTMENTS TO KEEP UP
WITH THE CONTINUOUS ADVANCES OF TECHNOLOGY. A KEY
ASPECT OF NUCLEAR LAW 1S THE REQULREMENT TO TAKE THE
NEEDED PRECAUTIONS, NOT JUST IN ACCORDANCE W1TH THE
CURRENT STATE OF TECHNOLOGY, BUT IN ACCORDANCE WITH
THE CURRENT STATE OF SCLENCE AND TECHNOLOGY. THIS
GUARANTEES A PROTECTION AGAINST RISK BASED ON THE
BEST POSSIBLE PRECAUTIONARY MEASURES.
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2.3 ADVISORY BODIES, EXPERTS, FEDERAL-STATE
COORDINATION

THE STATE LICENSING AND SUPERVISORY AUTHORLTIES CALL
IN EXPERTS FOR SAFETY ENGINEERING ASSESSMENTS IN THE
COURSE OF LICENSING PROCEDURES AND FOR THE PURPOSE OF
CARRYING OUT REGULAR INSPECTIONS OF FACILITIES IN
OPERATION. THE FEDERAL MINISTRY RESPONSLBLE FOR THE
ENVIRONMENT, NATURE CONSERVATION AND NUCLEAR SAFETY
~= TODAY A MINLSTRY 1IN 1TS OWN R1GHT -- CREATED A
FEDERAL-STATE COMMISSION FOR PURPOSES OF COORDINATION
WITH STATE AUTHORITIES AND A NUCLEAR SAFETY AND
RADIATION PROTECTION COMMISSION FOR THE PURPOSE OF
ADVISING THE MINISTRY. THE MEETINGS OF THIS LATTER
COMMISSION CAN BE ATTENDED BY REPRESENTATIVES OF
STATE AUTHORITIES. IN THIS WAY IT CAN BE ASSURED THAT
THERE WILL BE MUTUAL AND PROMPT AWARENESS OF
PERTINENT ISSUES AND VIEWS AND THAT A BASIS WILL BE
THERE FOR ARRIVING AT JOINT SOLUTLONS,
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COOPERATION BETWEEN GOVERNMENT AUTHORITIES AND EXPERT
ADVISERS, ON THE ONE HAND, AND LICENSE APPLICANTS OR
NUCLEAR FACILLTY OPERATORS, ON THE OTHER, HAS PROVED
PROVED EFFECTIVE (VIRTUALLY A CONTINUATION OF THE
JOINT EFFORT THAT HAS EXISTED FROM THE OUTSET BETWEEN
GOVERNMENT, THE SCIENTIFIC COMMUNITY AND INDUSTRY).
THIS KIND OF COOPERATION HAS HELPED MAKE 1T POSSLBLE
FOR NUCLEAR TECHNOLOGY IN THE FEDERAL REPUBLIC OF
GERMANY TO ACQUIRE THE HIGH LEVEL OF PRESTIGE IT
CURRENTLY HAS IN THE WORLD. 1T‘IS THE AMBITION OF THE
FEDERAL GOVERNMENT IN BONN TO PRESERVE TH1S IMAGE.
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3. CURRENT S11
3.1 DISTILLUSTONMENY AND SKEPTICISM

MOST EVERYWHERE 1N THE WORLD, A KIND OF NEW FRONTIERS
SPIRIT OF THE 1950S AND THE IN1TIAL SUCCESSES OF THE
1960S CREATED EUPHORIC HOPES WITH REGARD TO THE USE
OF NUCLEAR ENERGY. THE OIL CRISIS OF THE EARLY 19708
AND THE SHOCK OF POLITICAL AND ENERGY-RELATED
DEPENDENCIES ON UNCONTROLLABLE RISES IN OIL PRICES
GAVE ADDITIONAL IMPETUS TO THIS TREND, LEADING --
SEEN FROM TODAY'S STANDPOINT -- TO GROSS
OVERESTIMATES OF NUCLEAR ENERGY‘USE GROWTH RATES,

HOWEVER. THE WORLD-WIDE INTRODUCTION OF ENERGY-SAVING
MEASURES -~ IN PARTICULAR THE DEVELOPMENT OF
ENERGY-SAVING TECHNOLOGIES ~-- AND THE SIMULTANEOUS
STAGNATION OF THE WORLD ECONOMY, RESULTED IN THE NEED
TO REVISE THE NUCLEAR ENERGY USE FORECASTS DOWNWARD
FROM YEAR TO YEAR. EVERYWHERE THERE WAS A SURPLUS OF
NUCLEAR POWER PLANT CAPACITIES. THE GROWING
DISCREPANCY BETWEEN NUCLEAR POWER PLANT CAPACL11IES
THAT COULD NO LONGER BE MADE OPTIMUM ECONOMIC USE OF
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AND DECLINING REQUIREMENT FORECASTS ~- 1IN CONNECTION
WITH GROWING PUBLIC AWARENESS OF ENVIRONMENTAL ISSUES
-~ LED IN THE 1970S TO PROFOUND SKEPTIC[SM MOTIVATED
BY PERCEIVED "MISTAKES” IN ENERGY PLANNING AND BY
NUCLEAR ENERGY IN PARTICULAR.

THROUGHOUT THE COUNTRY GRASS~ROOTS TNITIATIVES SPRANG
UP, ORGANLZING RESISTANCE TO NUCLEAR ENERGY. IN MANY
PLACES THERE WERE MASS DEMONSTRATIONS AGAINST NUCLEAR
ENERGY PROJECTS -~ IN SOME CASES WITH MANIFESTATIONS
OF VIOLENCE. THE UNCONTESTABLE HAZARD POTENTIAL
TMPLIED BY THE USE OF NUCLEAR ENERGY WAS REFERRED TO
AS A REAL AND -~ ALLEGEDLY ~- INEVITABLE DANGER AND

" WAS ALMOST ALWAYS CONNECTED WITH THE THREAT POSED BY

THE GROWING ARSENALS OF NUCLEAR WEAPONS AND THE
POSSIBILITY OF MILITARY ABUSE OF PEACEFUL NUCLEAR
ENERGY USES. THE EUPHORIC WELCOME ONCE GIVEN 10
NUCLEAR ENERGY HAD TURNED INTO A MOVEMENT T GET RI
OF 1T. |
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THE POLITICAL DECISTON MADE BY THE U.S. GOVERNMENT ON
THE BAS1S OF THE NUCLEAR NON-PROLIFERATION TREATY
(DECTSTON MADE ON APRIL 7., 1977) NOT T0 ENGAGE IN THE
COMMERCTAL REPROCESSING OF NUCLEAR FUEL RESULTED IN
ADDITLIONAL PROBLEMS, IN PARTICULAR FOR COUNTRIES POOR
IN ENERGY RESOURCES -- SUCH AS THE FEDERAL REPUBLIC
OF GERMANY AND JAPAN -- THAT HAD ESTABLISHED POLICIES
BASED ON FUEL RECYCLING. WE NEED ONLY THINK OF THE
WORLD-WIDE EFFORTS UNDERTAKEN IN CONNECTION WITH THE
INTERNATIONAL NUCLEAR FUEL CYCLE EVALUATION (INFCE).
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3.2 DOUBTS WITH REGARD 10 NUCLEAR SAFETY

IN MARCH 1979, DURING THE PER1OD OF GROWING |
RESISTANCE TO NUCLEAR ENERGY, A SERIOUS ACCIDENT TOOK
PLACE AT AN AMERICAN NUCLEAR POWER PLANT IN
HARRISBURG, PENNSYLVANIA (TM1-2). THE WORLD WAS
SHOCKED BY AN EVENT THAT -- BASED ON SCIENTIFIC
PREDICTIONS -- COULD NOT BE RULED OUT, BUT WAS
CONSIDERED EXTREMELY TMPROBABLE. CONFIDENCE IN
REACTOR SAFETY AND IN STATEMENTS BY EXPERTS HAD BEEN
SEVERELY SHAKEN. IN SOME COUNTRIES THIS LED TO
ABANDONING THE INTENTLION OF USING NUCLEAR ENERGY OR
OF CANCELLING NUCLEAR ENERGY PROGRAMS ALREADY BEGUN,

IN ALL THE NUCLEAR ENERGY COUNTRIES -- IN PART IN
INTERNATIONAL COOPERATION ~-- PROGRAMS WERE CARRIED
OUT FOR THE MONTITORING, SURVEILLANCE AND -- WHERE
NECESSARY -~ FOR THE IMPROVEMENT OF SAFETY DESIGNS.
THE ASSESSMENTS CARRIED OUT ON NEEDED STANDARDS
CONFIRMED IN ESSENCE THE TECHNICAL AND ADMINISTRATIVE
SAFETY REQUIREMENTS ALREAD# APPLTIED 1IN THE FEDERAL
REPUBLIC OF GERMANY.
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THE HARRISBURG SHOCK HAD JUST BEEN OVERCOME AND A
CERTAIN AMOUNT OF CONFIDENCE IN NUCLEAR SAFETY
REGAINED ON THE BASIS OF GOOD EXPERIENCE WITH THE
GROWING NUMBER OF NUCLEAR ENERGY FACILITIES 1IN
OPERATION AROQUND THE WORLD -~ WHEN THE CHERNOBYL
DISASTER OCCURRED ON APRIL 26, 1986. A TRAGIC
COMBINATION OF PHYSICAL PROPERTIES AND SAFETY DESIGN
OF THE TYPE OF REACTOR IN QUESTION, AS WELL AS |
ADMINISTRATIVE SHORTCOMINGS AND A CONSCIOUS VIOLATION
OF OPERATTIONAL REGULATIONS LED TO THE BIGGEST REACTOR
ACCIDENT THAT HAS OCCURRED THUS FAR WITH A MASSIVE
RELEASE 0F-RADIOACT1VE MATERTAL AND RADIOLOGICAL
REPERCUSSTIONS THROUGHOUT EUROPE.

AT THE TIME THE WORLD ECONOMIC SUMMIT WAS IN SESSION
IN TOKYO. ALL OF THE SUMMIT PARTICIPANTS WERE IN
AGREEMENT THAT THE DISASTER COULD HAVE BEEN AVOIDED
AND THAT 1T SHOULD NOT, AS SUCH, BE TAKEN AS A REASON
FOR PRE“ATURELY CONDEMNING THE PEACEFUL USE OF
NUCLEAR ENERGY. 1T WAS FELT, HOWEVER, THAT THE
INCIDENT NEEDED TO BE CAREFULLY ANALYSED IN AN
INTERNATIONAL CONTEXT WITH A VIEW TO POSSIBLE
CONCLUSIONS REGARDING PRESENT SAFETY CONSIDERATIONS.
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THE CHANCELLOR OF THE FEDERAL REPUBLIC OF GERMANY
PROPOSED AN INTERGOVERNMENTAL CONFERENCE OF ALL
NUCLEAR ENERGY COUNTRIES TO DISCUSS THE PRACTICAL AND
POLITICAL CONSEQUENCES OF THIS NUCLEAR ACCIUENT. THE
MOST SERIOUS IN HISTORY. HIS PROPOSAL WAS AGREED TO
BY ALL SIDES AND LED WITHIN A FEW MONTHS TO A SPECIAL
CONFERENCE TN VIENNA ORGANLZED BY THE TAEA AT WHICH,
AMONG QTHER THINGS, CONVENTIONS WERE CONCLUDED
(SEPTEMBER 26, 1986) ON EARLY NOTIFICATION OF A
NUCLEAR ACCIDENT AND ON ASSISTANCE IN THE CASE OF A
NUCLEAR ACCIDENT OR RADIOLOGICAL EMERGENCY [WITH
TRANSBOUNDARY IMPLICATIONS]. IN THE SAME CONTEXT AN
AGREEMENT WAS REACHED ON A JOINT PROGRAM FOR CHECKING
THE SAFETY OF NUCLEAR FACILITIES. THE BONN GOVERNMENT
STRONGLY ADVOCATED THE VIEW THAT THERE WAS A NEED TO
ACHIEVE THE HIGHEST POSSIBLE LEVEL OF SAFETY AND A
WORLDWIDE HARMONIZATION OF LTABILITY RULES. BONN
CONTINUES TO PURSUE THIS GOAL.,
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3.3 FURTHER DEVELOPMENT OF NUCLEAR SAFETY

THE BASIC PRINCIPLE FOLLOWED BY THE GOVERNMENT IN
BONN IN THIS CONTEXT 1S5 THAT SAFETY HAS PRIORITY QVER
ANY AND ALL ECONOMIC CONSIDERATIONS. AS IN THE CASE
OF HARRISBURG, CHERNOBYL MOTIVATED COMPREHENSIVE
TESTS OF THE SAFETY FEATURES OF ALL OUR NUCLEAR POWER
PLANTS. IN THIS CONTEXT WE WERE NOT ABLE TO I1DENTIFY
ANY PHENOMENA THAT WERE NOT ALREADY KNOWN TO US AND
TAKEN INTO ACCOUNT.

IN THE CASE OF THE CHERNOBYL-TYPE REACTORS -- 1IN
OPERATION AND UNDER CONSTRUCTION ONLY 1IN THE SOVIET
UNTON -~ 1T WAS FOUND THAT THERE 1S A NEED FOR
CONSTDERABLE SAFETY-RELATED MODIFICATIONS. NO FURTHER
REACTORS OF THLIS TYPE ARE TO BE BUILT AS A
CONSEQUENCE. TN THE CASE OF OUR REACTORS, ON THE
OTHER HAND, 1T WAS FOUND THAT THERE 1§ NO CAUSE TO
DOUBT THE SAFETY FEATURES.
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THE FOGCUS OF ATTENTION HAS NOW SHIFTED SOMEWHAT FROM
ACCIDENT PREVENTLON MEASURES (AVOIDANCE OF ACCIDENTS
BY MEANS OF APPROPRIATE SAFETY DESIGN FEATURES)
TOWARDS MORE INTENSIVE MEASURES ATMED AT DEALING WITH
THE CONSEQUENCES OF ACCIDENTS WHEN THEY HAVE HAPPENED
(EMERGENCY PROTECTION MEASURES IN THE REACTOR TN THE
SENSE OF "ACCIDENT MANAGEMENT”). AS SUCH, THE IDEAS
THAT WERE DEVELOPED IN THE WAKE OF THE HARRISBURG
MISHAP ARE BEING TMPLEMENTED MORE RAPTDLY. THEY
INCLUDE SUCH THINGS AS "FILTERED CONTAINMENT PRESSURE
RELIEF", "FILTERED CONTROL ROOM VENTILATION’,
"INTERTING OF THE HEAVY WATER REACTOR CONTAINMENT"
AND "R1SK ANALYSES".

IN PUBLIC DEBATE DOUBTS ARE CONTINUOUSLY RAISED IN
CONNECTION WITH THE CONTINOUS FURTHER DEVELOPMENT OF
REACTOR SAFETY AS TO WHETHER THE SAFETY FEATURES OF
OLDER REACTORS ARE SUFFICIENT. DOUBTS OF THIS KIND
WOULD ONLY BE JUSTIFIED IF IT COULD BE PROVED THAT
IMPOSED SAFETY REQUIREMENTS ARE NOT BEING FULFILLED.
IF TH1S WERE DETERMINED, THEN OPERATION OF THE
REACTOR IN QUESTION WOULD HAVE TO CEASE IN ANY CASE.
CLATMING THE UNSAFETY OF A REACTOR ONLY BECAUSE
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EFFORTSlARE BEING MADE TO IMPROVE SAFETY FURTHER
STILL WOULD MAKE PROGRESS TN THE FIELDS OF NUCLEAR
ENGINEERING AND NUCLEAR SAFETY ENGINEERING
IMPOSSIBLE. SIMPLY BECAUSE IT 1S POSSIBLE T0 DO
SOMETHING BETTER DOES NOT MEAN THAT THE PREVIOUS
STATE OF AFFAIRS WAS BAD.

THE INTENTION UNDER THE PROVISIONS OF GERMAN LAW ON
NUCLEAR MATTERS 1S TO PROVIDE BASIC PROTECTION -
BASING THIS ON THE GIVEN CURRENT STATE OF SCIENCE AND
TECHNOLOGY 1IN PRACTICE AND, AS SUCH, COMPLYING WITH
THE PERMANENT OBLIGATION TO MINIMIZE THE RESIDUAL
RISK.

AN OFTEN CITED EXAMPLE OF THE ADVANCE OF SAFETY
REQUIREMENTS 1S THE QUESTION OF DESIGNING REACTORS TO
WITHSTAND THE IMPACT OF A CRASHING AIRCRAFT. DESPITE
DIFFERTNG STANDARDS, THERE IS STILL SUFFICIENT
PROTECTION IN THE CASE OF OLDER REACTORS TO GUARANTEE
COMPLIANCE WITH LIMIT VALUES REQUIRED BY LAW -~ 50
THAT, BASED ON THE PRINCIPLE OF REASONABLENESS,
DEMANDS FOR MODIFTCATIONS OF THIS KIND CAN ONLY BE
MADE IN QUALTIFIED CASES. THE REFERENCE TO FURTHER
TECHNICAL DEVELOPMENT OF AUTOMOBILES WITHOUT THE NEED
FOR IMPOSING BANS ON THE OPERATION OF OLDER MODELS
ILLUSTRATES THIS PRINCIPLE.
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[T SHOULD BE SAID THAT THERE IS A DEFINITE NEED TO
SEEK STEADY IMPROVEMENT IN THE SAFETY OF NUCLEAR
POWER PLANTS -- AND, INDEED, THIS 1S SOMETHING THAT
SHOULD CONTINUE TO BE DEMANDED. THIS HAS TAKEN PLACE
THUS FAR ON THE BASTS OF REGULAR REVISIONS. QUR
SYSTEMATIC POLICY ON REACTOR SAFETY 1S ALSO REFLECTED
BY OUR INTENTION TO SUBJECT ALL NUCLEAR POWER PLANTS
IN THE FEDERAL REPUBLIC OF GERMANY 70 PERIODICAL AND
COMPREHENSIVE SAFETY ENGINEERING TESTS.
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3.4 IMPROVEMENT OF MONITORING OF RADIOACTIVITY IN THE
ENVIRONMENT

AFTER THE CHERNOBYL DISASTER JURISDICTIONAL PROBLEMS
LED IN SOME CASES TO VERY DIFFERENT ASSESSMENTS AND
REACTIONS IN THE VARIOUS STATES IN CONNECTION WITH
THE REPORTING OF RADIOACTIVE CONTAMINATION IN THE
FEDERAL REPUBLIC OF GERMANY. THIS, IN TURN, GENERATED
A GREAT DEAL OF UNCERTAINTY IN THE PUBLIC. PARALLEL
WITH TRE THE CREATION OF A MINISTRY FOR THE |
ENVIRONMENT AND 1N COORDINATION WITH THE INDIVIDUAL
STATE GOVERNMENTS, THE FEDERAL GOVERNMENT IN BONN
PASSED LEGISLATLION FOR THE PURPOSE OF ESTABLISHING A
COUNTRY-WIDE NETWORK OF STATIONS TO MEASURE
RADIOACTIVITY LEVELS IN THE ENVIRONMENT. UNDER THIS
LEGISLATION, 17 1$ THE RESPONSIBILITY OF THE FEDERAL
GOVERNMENT TO ASSESS REGISTERED MEASUREMENTS AND
DETERMINE NECESSARY RESPONSES.
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3.5 DOUBTS AS TO THE RELIABILITY OF THOSE RESPONSIBLE

THE TURBULENT ATMOSPHERE AFTER CHERNOBYL HAD JUST
BEGUN TO CALM DOWN AND PUBLIC DEBATE TO RETURN TO A
MORE OBJECTIVE LEVEL WHEN THE TN/NUKEM SCANDAL
EMERGED -- STRIKING ANOTHER BLOW TO PUBLIC
CONFIDENCE. THIS TIME THE ISSUE WAS NOT REACTOR
SAFETY AND RADIATION PROTECTION. THE FEARS THAT AROSE
WERE TN REFERENCE TO THE RELTABILITY OF MANAGERS 1IN
POSTTIONS OF RESPONSIBILITY. DOUBTS WERE CREATED AS
TO THE EFFECTIVENESS OF GOVERNMENT CONTROLS IN SUCH

" CASES -- CAUSING A MAJOR POLTITICAL CONTROVERSY.

THE FEDERAL GOVERNMENT IN BONN RESPONDED -- IN CLOSE
COOPERATTON WITH THE AFFECTED PARTNER COUNTRIES AND
INTERNATLONAL ORGANTZATIONS, TN PARTICULAR THE
EUROPEAN COMMUNITY AND THE 1AEA -- BY MAKING AN
EFFORT TO CLEAR UP THE AFFAIR. THE FEDERAL PARLTAMENT
IN BONN CREATED AN INVESTIGATIVE COMMITTEE IN THIS
CONTEXT THAT WILL WORK TOWARDS UNCOVERING ALL THE
DETAILS OF THIS VERY REGRETTABLE CASE OF UNSCRUPULOUS
BEHAVIOR ON THE PART OF A FEW PROFIT~MOTIVATED
MANAGERS OF GERMAN COMPANIES,
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TODAY WE ARE ABLE TO SAY WITH REGARD TO TH1S MATTER
THAT NO PUBLLIC RISK WAS TINVOLVED 1IN NUCLEAR SAFETY OR
RADTATION PROTECTION TERMS. THE MANIPULATIONS THAT
WERE CARRIED OUT WERE EXCLUSIVELY OF THE
WHITE-COLLAR-CRIME VARIETY, AGAINST THE BACKDROP OF
INTERNATIONAL RESPONSE TO THIS AFFAIR, 1 WOULD LIKE
TO TAKE THIS OPPORTUNLITY TO STRESS THAT -- IN
AGREEMENT WITH THE PUBLIC PROSECUTION AUTHORITIES IN
OUR COUNTRY -~ WE WERE UNABLE TO DETERMINE ANY ACT IN
VIOLATION OF THE NUCLEAR NON-PROLTIFERATION TREATY.
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4, DISPOSAL OF NUCLEAR WASTE
4.1 ADHERENCE TO AN INTEGRATED WASTE DISPOSAL STRATEGY

AT THE PRESENT TIME PUBL1C DEBATE IN OUR COUNTRY 18
STRONGLY FOCUSED ON THE PROBLEM OF NUCLEAR WASTE
DISPOSAL, THE FEDERAL CABINET SUBMITTED A
COMPREHENSIVE REPORT TO PARLTAMENT ON THE SUBJECT
EARLY THIS YEAR, IN 1TS REPORT THE CABINET RELTERATES
17S ADHERENCE TO AND PROMOTION OF WORK ON THE WASTE
DISPOSAL STRATEGY AGREED ON WITH THE STATE
GOVERNMENTS 1N 1979 AND INCLUDING

- PRIORTTY REPROCESSING OF SPENT NUCLEAR FUEL, RE-USE
OF URANTUM GAINEDAVIA THIS PROCESS, AND FINAL
DISPOSAL OF RADIOACTIVE WASTE MATERIALS TN
UNDERGROUND FORMATIONS, AS WELL AS

- STMULTANEOUS DEVELOPMENT AND REALTIZATION OF
FACILITIES FOR FINAL STORAGE OF UNREPROCESSED FUEL.

THE GOVERNMENT 1S GUIDED IN I1T$S EFFORTS BY THE

PRINCIPLE OF NOT PASSING PROBLEMS CREATED BY THE
PRESENT GENERATION ON TO FUTURE GENERATIONS.
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FEDERAL GOVERNMENT PROJECTS AIMED AT FINAL DISPOSAL
OF NON-HEAT-PRODUCING WASTE MATERIALS 1N THE FORMER
KONRAD TRON ORE MINE AND AT FINAL STORAGE FOR ALL
CATEGORLES OF RADIOACTIVE WASTE -~ INCLUDING
UNREPROCESSED FUEL -- IN THE ROCK SALT FORMATION AT
GORLEBEN ARE CURRENTLY UNDER CONSIDERATION. POSTTIVE
DECISIONS ARE EXPECTED SOMETIME IN THE NEXT FEW
YEARS. THIS 1S TRUE, DESPITE THE ACCIDENT THAT
OCCURRED IN CONNECTION WITH SINKING A SHAFT IN
GORLEBEN. THIS WILL MEAN A DELAY IN GETTING THE SITE
READY, BUT 17 HAS NOTHING TO DO WITH THE SUITABILITY
OF THIS ROCK SALT FORMATLON FOR NUCLEAR WASTE STORAGE
PURPOSES. TT CAN THUS BE BE ASSUMED THAT SUFFTCIENT
WASTE DISPOSAL CAPACITIES WILL BE AVAILABLE ON
SCHEDULE. OF COURSE, WE SHOULD MENTION IN THIS
CONTEXT THE PROBLEMS BEING ENCOUNTERED IN GATNING
ACCEPTANCE FOR THIS USE OF THE STTE AND THE
ADMINISTRATIVE COURT PROCEEDINGS THAT CAN BE
EXPECTED.
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5. ADVANCED RFACTOR SYSTEMS

AS YOU ARE AWARE, WORK 1S ALSO BEING CARRIED OUT 1IN
THE FEDERAL REPUBLIC OF GERMANY ON ADVANCED REACTOR
SYSTEMS. DEVELOPMENT EFFORTS ARE CURRENTLY FOCUSED ON
IMPROVING FUEL EFFICIENCY IN LIGHT WATER REACTORS, ON
FAST BREEDER TECHNOLOGY AND ON HIGH-TEMPERATURE
REACTOR TECHNOLOGY. A 300 MW . PROTOTYPE OF THE
THTR-300 H1GH-TEMPERATURE REACTOR HAS BEEN OPERATED
SUCCESSFULLY SINCE 1986 AND A NUMBER OF COUNTRLES
HAVE SHOWN AN INTEREST IN JOINT FURTHER DEVELOPMENT
OF THIS SYSTEM. THE SNR-300 PROTOTYPE IN KALKAR 1%
NEARING COMPLETION. WHEN FINISHED IT WILL SERVE AS A
DEMONSTRATION PROJECT IN THE USE OF GERMAN FAST
BREEDER REACTORS. LAST FALL THE REACTOR SAFETY
COMMISSION UNDERTOOK A RENEWED THOROUGH SAFETY
ASSESSMENT OF THIS PROTOTYPE., INVITING EXPERTS FROM
OTHER COUNTRIES, INCLUDING JAPAN, TO TAKE PART. AT
THE PRESENT TIME THERE ARE STILL QUESTIONS THAT NEED
CLARIFICATION BETWEEN THE FEDERAL GOVERNMENT 1IN BONN
AND THE GOVERNMENT OF THE STATE OF NORTH RHINE -
WESTPHALTA, WHICH 1S RESPONSIBLE FOR GIVING
OPERATIONAL APPROVAL. WHEN THE FACILITY WILL BE ABLE
TO 60 INTO OPERATION WILL DEPEND ON FINAL
CLARIFICATION OF THESE QUESTIONS,
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6. JINTERNATIONAL COOPERATION

6.1 MAXIMUM SAFETY REQUIREMENTS, INTERNATIONAL
COOPERATION IN THE FIELD OF NUCLEAR SAFETY

THE D1SASTROUS EFFECTS OF THE UNCONTROLLED CHAIN
REACTIONS IN THE ATOMIC BOMBS THAT EXPLODED OVER
HIROSHIMA AND NAGASAKI, THE CONSEQUENCES OF THE 1957
FIRE AT THE WINDSCALE REACTOR IN BRITAIN, THE SEVERE
ACCIDENTS AT THE HARRISBURG POWER PLANT IN THE UNITED
STATES IN 1979 AND AT THE CHERNOBYL PLANT IN THE
SOVIET UNION IN 1986, TLLUSTRATE THE DANGER
POTENTIALS OF NUCLEAR ENERGY AND UNDERSCORE THE
IMPORTANCE OF EFFORTS IN THE AREA OF NUCLEAR SAFETY
AND RADIATION PROTECTiON -~ AS WELL AS PROTECTIVE
MEASURES TO HELP DEAL WITH NUCLEAR EMERGENCIES IF
THEY SHOULD OCCUR,

[-1—-33



IN VIEW OF THE HUGE POTENTIAL THREAT THAT HAS ALWAYS
EXISTED IN CONNECTION WITH THE UWSE OF NUCLEAR ENERGY,
1T CAN BE SAID WITHOUT EXAGGERATION THAT STRICTER
SAFETY REQUIREMENTS ARE NEEDED HERE THAN IN ANY OTHER
FIELD OF ENGINEERING. THE FACT SHOULD NOT BE
OVERLQOOKED THAT SAFETY STANDARDS ARE NOT THE SAME
EVERYWHERE -- AND THAT EFFORTS ON THE PART QF
INTERNATIONAL ORGANIZATIONS TO BRING ABOUT A
HARMONTZATION OF STANDARDS HAS NOT EXACTLY BEEN
CROWNED BY SUCCESS THUS FAR.
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1T 1S AN UNCONTESTED FACT THAT NUCLEAR ENERGY WILL
ONLY GAIN ACCEPTANCE IF COMPARABLY HIGH SAFETY
STANDARDS ARE APPLTED AND ENFORCED EVERYWHERE IN THE
WORLD AND IF THERE 1S NO NEED TO FEAR THAT SAFETY
STANDARDS WILL BE NEGLECTED. TH1S PRESUPPOSES
WORLD-WIDE COOPERATION IN THE NUCLEAR SAFETY SECTOR
—~ WITH THE OBJECTIVE OF HARMONIZING SAFETY STANDARDS
T0 THE GREATEST POSSIBLE DEGREE. 1T BEGINS WITH RISK
ASSESSMENT, INCLUDES THE CLASSING OF SPECIFIC
OCCURRENCES OF ACCIDENTS IN DIFFERENT DANGER
CATEGORLES AND EXTENDS TO HARMONIZED EMERGENCY
PROTECTTON PLANNING. THE ESTABLISHMENT OF A GLOBAL
REGIME FOR NUCLEAR DAMAGE LTABILITY ALSO NEEDS TO BE
MENYLIONED TN TH1S CONNECTLON. THE FEDERAL REPUBLIC OF
GERMANY TS WILLING TO ENGAGE IN AN OPEN EXCHANGE OF
INFORMATION ON NUCLEAR SAFETY, OSART MISSIONS T0
THREE GERMAN NUCLEAR POWER PLANTS AFTER CHERNOBYL ARE
PROOF OF THIS OPENNESS. |
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7. INIERNATIONAL COOPERATION AND NATIONAL
RESPONSIBILITY

EXPOSURE 70 10ONIZING RADIATION PRODUCED BY
RADIOACTIVE MATERIAL THAT HAS BEEN RELEASED IN THE
ENVIRONMENT 1S NOT SOMETHING THAT CAN BE KEPT WLTHIN
NATIONAL BOUNDARIES. AS SUCH, 1T 1S A POLTITICAL
NECESSTTY TO WORK TOGETHER INTERNATIONALLY IN THE
TRANSBOUNDARY CONTEXT. INTERNATIONAL ORGANLZAT1ONS
SUCH AS THE TAEA PLAY A CENTRAL ROLE IN TH1S. THE
NUSS CODES OF PRACTICE, RECENTLY DISCUSSED TN DETAIL
AND REVISED BY THE TAEA'S NUCLEAR SAFETY STANDARDS
ADVISORY GROUP (NUSSAG), REPRESENT A MAJOR STEP
FORWARD TOWARDS INTERNATIONAL HARMON1ZATION, THE BONN

GOVERNMENT HOPES THAT THESE INTERNATIONAL STANDARDS
WILL BE APPROVED BY THE TAEA BOARD OF GOVERNORS AND

WILL BE FULLY APPLIED BY ALL TAEA MEMBER STATES.

HOWEVER, THE RESPONSIBILITY OF NATIONAL AUTHORITIES
MUST NOT BE PRE-EMPTED THRQUGH THE EXISTENCE OF AN
INTERNATIONAL FRAMEWORK FOR SAFETY STANDARDS. THE
NATIONAL AUTHORITIES WILL, OF NECESSITY, RETAIN
DIRECT RESPONSIBILITY IN THESE MATTERS FOR THE SIMPLE
REASON THAT THEY ARE THE ONLY ONES WHO CAN TAKE
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APPROPRIATE ACCOUNT OF COUNTRY-SPECIFIC MATTERS SUCH
AS POPULATION DISTRIBUTION, GEOLOGLCAL FEATURES,
CLIMATIC CONDITIONS, AS WELL AS ADMINISTRATIVE
PARTICULARS.

FULL RESPONSIBILITY TOWARDS ONE'S OWN PEOPLE- AS WELL
AS TOWARDS THE REST OF THE WORLD MUST BE ACCEPTED FOR
EVERY DECTSION MADE IN CONNECTION WITH THE USE OF
NUCLEAR ENERGY -~ WHETHER THE RESULT 1S POSITIVE OR
NEGATIVE. TH1S RESPONSIBILLITY NOT ONLY PRESUPPOSES
TAKING INTO ACCOUNT CURRENT NATIONAL FACTORS AS THE
BASIS FOR DECISION-MAKING, BUT ALSO THE JUSTIF1ED
INTERESTS OF OUR CHILDREN AND CHLLDREN'S CHILDREN, AS
WELL AS A MORAL OBLIGATION TOWARDS THE FELLOW HUMAN
BEINGS WHO HAPPEN TO LIVE BEYOND OUR NATLIONAL
BORDERS.
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8. IHE FUTURE OF NUCLFAR ENERGY IN THE FEDERAL
REPUBLIC OF GERMANY

8.1 SAFETY ENGINEERING RESPONSIBILITIES AND TRE NEED
FOR NUCLEAR TECHNOLOGY 1IN THE ENERGY-PRODUCTION
SECTOR

THE BONN GOVERNMENT 1S CONVINCED THAT THE
PREREQUISITES ARC THERE FOR THE SAFE USE OF NUCLEAR
ENERGY -- PARTICULARLY IN THE ADVANCED INDUSTRIAL
NATIONS OF THE WORLD. THIS ASSESSMENT 1S VALID,
DESPITE THE CHERNOBYL INCIDENT AND THE SEVERE CRISIS
OF CONFIDENCE AND ACCEPTANCE IT HAS CAUSED. 1T
CONTINUES TO HOLD TRUE, DESPITE THE EMERGENCE OF
IRRESPONSIBLE SCHEMES ON THE PART OF PROFIT-HUNGRY
COMPANY MANAGERS IN THE FEDERAL REPUBLIC OF GERMANY.
IN THE LATTER CASE RADIATION PROTECTION
CONSIDERATIONS WERE NOT INVOLVED SO MUCH AS
RELIABILITY FACTORS,

HOWEVER, WE HAVE NO CAUSE TO LEAN BACK AND FEEL
SATISFIED WITH QURSELVES. THERE ARE STILL PLENTY OF
QUESTIONS THAT NEED CLEARING UP. IN THE FEDERAL
REPUBLIC OF GERMANY, AS IN OTHER COUNTRIES.,
CONSIDERABLE EFFORTS WILL BE NECESSARY TO FIND AN
ACCEPTABLE SOLUTION TO THE PROBLEMS TNVOLVED
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IN SAFE FINAL STORAGE OF NUCLEAR WASTE -~ IN OTHER
WORDS THE ESTABLISHMENT OF SAFE REPOSITORIES FOR
THESE MATERIALS. ON THE OTHER WAND, THE BONN
GOVERNMENT HAS NO REAQON 10 BELTEVE THAT THE
TECHNOLOGICAL SGLUTIONS BEING WORKED ON WILL NOT BE
AVAILABLE IN THE NEAR FUTURE.

THE BONN GOVERNMENT FEELS THAT IT WOULD NOT BE
RESPONSIBLE TO ABANDON THE USE OF NUCLEAR. ENERGY IN
THE FEDERAL REPUBLIC OF GERMANY, GIVEN THE OVERALL
SITUATION IN THE ENERGY SECTOR -- EVEN THOUGH THIS
WOULD BE FEASIBLE IN ENGINEERING AND IN FINANCIAL
TERMS. TODAY, MORE THAN 80% OF THE ENERGY PRODUCED IN
THE WORLD 1S CONSUMED BY LESS THAN 20% OF THE WORLD'S
POPULATION. TH1$ FACT ALONE IS REASON ENOUGH T0
ATTACH A GREAT DEAL OF IMPORTANCE T0O EFFICIENT FUEL
USE AND ENERGY-SAVING MEASURES. THE RICH INDUSTRIAL
COUNTRLES, INCLUDING THE FEDERAL REPUBLIC OF GERMANY,
ARE MORALLY OBLIGATED TO HELP REDUCE THE INJUSTICES
IN THE DISTRIBUTION OF WEALTH 1N THE WORLD REFERRED
10 AS THE “NORTH-SOUTH DIFFERENTIAL”. IN THIS CONTEXT
17 SHOULD BE TAKEN INTO ACCOUNT THAT ENERGY NEEDS ARE
GOING TO BE GROWING AT A VERY HI6H RATE -- DUE TO THE
POPULATION EXPLOSION IN THE POOR COUNTRIES AND THE
CURRENTLY VERY LOW PER CAPITA ENERGY CONSUMPTLON
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LEVELS THERE. THUS, WE CANNOT AFFORD TO DO WITHOUT
ANY OF THE TECHNICALLY