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JAIF Chairman's Address . S (
- 24th JAIF Annual Conference-
_Mielparque Hall, Tokyo
‘April 8, 1991

Mr. Chairman, ladies and gentlemen, I am honored to-be able to
greet you today at the opening of the JAIF annual conference, on

behalf of the Japan Atomic Industrial .Forum.

I am very glad that the Gulf War came to an early end.

. However, notwithstanding this fact the energy situation in Japan
still faces such severe realities as an expected sharp increase
in electric power consumption  this summer, similar to. that of-
last year, and growing demand especially in public welfare

activities.

No single existing energy source can relieve this critical
céndition. We have to resort to all available means, including
alternatives to 0il, new energies, using previously unused heat,
and conserving energy. It is a matter of course that nuclear
power, in particular, is the energy source best suited to the
.requirements for environmental protection, that is both capable

of a large volume of constant supply and realistic.

It will be recessary to formulate proper perspectives on
future steady energy supplies, including nuclear and all other
available means, and the Japanese Government should take
initiative to appeal to the people of the nation for cooperation
by showing the real status of energy in the country. Without

such efforts, we will experience trouble in the near future.



In the nuclear energy sector, we must strive our utmost to
assure a constant supply of energy for the future. For that
purpose, it is essential to make the Japanese people aware of the
energy situation at present and to obtain their'understanding and

support for nuclear power.

We must take every opportunity available to promote a
knowledge of energy at all levels, from household affairs to
global policy, so that better public understanding will be

obtained for the construction of nuclear power plants.

The efforts on the energy issue should not be restricted to
the development of nuclear energy in Japan, but should be
extended to cooperation with other nuclear-energy countries

around the world.

Asian countries planning to introduce nuclear power for
future use, in particular, should be allowed access to the
Japanese experience in ensuring the safe and steady operation of

nuclear power plants. In this way we can cooperate each other.

_ The soviet Union and Eastern European countries that are
pushing ahead with nuclear power projects stand in need of
more of the same kind of cooperation that they have so far
received in the matter of nuclear safety. The Japan Atomic

Industrial Forum is fully prepared to do its part.

The primary condition for the promotion of nuclear power is

to assure safety.



The recent accident that occurred at the Mihama nuclear

" plant was a big blow to the image of nuclear safety held by the
Japanese people, as well as to the nuclear energy sector, because
safe nuclear technology in Japan had been believed to be the most
reliable in the world. The accident made a serious impact on the
Japanese people in terms of the safety issue of nuclear power

stations, and it is certainly of great concern to us.

‘ While it is necessary to ensure that such accidents will
never be repéated again,; the persons concerned have been
requested to scrutinize again the problems related to the nuclear
safety and to seek greater understanding on the part of the

people by showing their sincerity about the accident's outcome.

We are prepared, as are all other interests involved in the
construction, operation and”"management.of nuclear power plants,
to reaffirm safety as the major premise for the development of

nuclear energy in the future.

Our major concern for the future in the area of the peaceful
uses of nuclear energy in the world is to prevent the
proliferation of nuclear weapons. Japan is further promoting
nuclear power and is challenging the commercialization of nuclear
fuel cycle. Securing accomplishment of these programs, it is
essential to establish the non-proliferation regime as well as
nuclear disarmament all over the world, which is our nation's
earnest wish and also the basis for consensus in the peaceful

uses of nuclear energy.



. The Nuclear Non-Proliferation Treaty. (NPT), which is- set
to expire . in 1995, should naturally be extended beyond that time.
To\aéhieve.the goal of non-proliferation, however;litAis
necessary for the nuclear-weapons states to make further efforts
toward nucleér disarmament and to extend peaceful cooperation to
the countries that have already ratified the NPT and agreed to

have their nuclear facilities inspected. .

The inspection of the International Atomic Energy Agency
(IAEA) is . an.outstanding issue in the ongoing negotiations
between Japan and North Korea (the Democratic People's Republic
of Korea). This is a matter of grave concern to,all Japanese
involved as far as the peaceful uses of nuclear energy is

concerned.

The Japanese government is requested, -acting as a nation
committed to the peaceful uses of nuclear energy, to.continue its
vigorous efforts to persuade North Korea.

‘Before closing my address, I must express my heartfelt
gratitude to the chairman and members of the organizing committee
for this annual conference, to the chairmen of all sessions, to
the foreign and Japanese visitors with papers for presentation,

and to all other participants in this conference.

Thank you.
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Draft spesch for M. Cardoso e Qunha
at the Japan Atomic Industrial Forum
Tokyo, April &, 1991

ENERGY POLICY FOR THE NINETIES: AN EC VIEW-POINT

Chairman, ladies and gentlemen,

[ntroduction

| am pleased to share some Views wifh you on the approach the European
Community has zdopted to z number of enhergy issues.

I would |ike to take the opportunity In-Opening this morning’s session to
set out scme broad strands of energy poliey in the eurcpean Community
with particular  zattention to the single european market, recent
developments in eastern Europe Including the European Energy - Charter,
nuctfear policy. energy technology and some of the oil policy Issues.

in 2 time of significant changes worldwide and rising uncertaintises due
to potitical events, the importance of energy must be ¢lear to everyone.

In contradiction to the relative calm that hzs been reigning in the past
years on the energy markets, and which has tempted some to [apse into
passivity, today‘s situation reminds us agazin that energy (s of vitzl
Importance in all areas of our edonemy and Tor our wellbeing.

The interlinkage of economles or the fact that the environment khows no
frontiers, requires gleobal thinking in order to mset the challienges that
arisa._

The Europezn Community has an unique chance to play a pivetal role in 2

process such as this. Owing teo Its history, culture and traditions
it may prove to be the mseting point between the east and west, nerth and

south.

Alongside the events taking place internationally, the ksy concept, In
enargy-policy terms, governing european dctivities today 1is the
achlevement of the Internal market by end 1292 and the improvement of
security of energy suppiy.

in the past, the Community approached energy matters largely in playing
the role of coordinztor of national energy policies of the individual
membar states. There have been z few common programmes, most notably in
the field of energy technoiogy.-



Whilst this approach was appropriate to the circeumstaznces ¢f the past it
has provad increasingly more diffieult to sustzin In a rapidly changing
world, and moreover, 1t is o longer good encugh for the single,
integrated energy market of the 1980s and beyond.

The final quest fer the Eurscpean single marketr was [aunched by the
tomission in 1985 when the actions necessary for Its achievement were
spelt out. Energy took its place on the internal market train in
1688 with the publlcation of & white paper « "the interna! energy market
a _ gatting out the strategy for z single market in the energy seclor.

There zre now many complex issues and future consideratieon to be borne in
mind which demand an energy policy to be decided for the Cammunity as a
whole. The cbjectives are now much wider, more ambitious - and urgent -
than before, and that (s why the Commission is working towards the
presentation of & new perspective for the Eurepezn Communiiy‘'s energy
policy for the coming yeurs.

This perspective will suggest how to meet demand, sconomic growth,
envirormental protection and development within the context of the
internal energy market, in order to create 2z more favourable framework
for stimulating enterprise, competitian and trazde.

Such a new approach should result in a common energy policy which will.
most probably be embodied In the EEC tregty.

It is only by tzking full advantazge of the Community dimension, through
economies of scale, optimisation of resource allocatien, its
opportunities for fincressed trade. that the Community’s energy supply
can provide the right basis for the increasingly intense struggle for
markets which is taking place at the global level. Only a fruly common
energy policy can fully exploit this Community dimension.

1893 1z appreoaching tast, and the question arises of how far dosm the
road the Commission is in terms of (ts programme. [(n fact, steady
progress is being made. '

Firstly, a directive was adopted on transparency of prices, which is
fundamental to the opstration of an open enerdy market.

A twice yearly publication of prices paid by consommers — small and large
- shottld guarantes that they will be betier able to make the best choice
for a rational, economic Use of anergy Trom the various vTuels available
te them.

The second proposal whieh was adapted, ceoncerns Community ftrade in
glectricity. A directive proposes that thers sholld be a system under
which electricity companies wollld be able to use tranmsport networks of
other such companies fTor trade zceross nationzl frontiers when the
capacity Is available.

Before the summer, a positive decision shauld alse be razehad with regard



ta natural gas, which pursues the same goal as Tor electricity: increased
trade between existing suppliers through better rmp{emen..a\.zon of transit
and more competition.

These specifie directives will be followed by other propossis, all
designed to introduce grealer competition in the Community‘s energy
sector and to remove restrictive national barriers. By increasing
compaetition and expleiting the =zdvantages of a large single markst,
energy costs should be reduced to the benefit of all ensrgy consumers.

Mazntime, the Commissionr has set up consultative committess, with the
purpose of examining the case for the Introductien of third party access
to gas and electricity networks in the Community.

The main considerations which will govern the Commission’s cheoice are
two. The first is that securtty of supply must not be.adversely affected.
The second is that the principie of subsidlarity will be respected. This
mezns that authority of local and regional eniities cannot be
overshadowed by unnecesszry cantral discipline.

Apart from the question of third party agcess, there are other aresas n
which the Comission (s acting eor may act so as to introduce greater
compstition in the hetworked energies.

These Include principally the [iberalisation of [ndependent electricity
production and transparency of casts., By itransparency of costs we mean,
first of zll, the "unbundling® of the different functions of Iintegrated
companies at an accotnting l(eve! so that customer Knows the price of the
product, (gas and slactricity) as well ag the price of its transport.

Another area of the Commission’s concern is normalisation in the energy
fleld , with particular reference to environmentzl standards. We are
canvinced that norms, where appropriate, have a vital part to play in
cpening up the market.

Before | change the subleet 1| want (o report progress on twd more
subjects of the ilnternal market: fiscality and the oll sector.

On taxation the Commission’s aim is to harmonise, so far In the area of
Indirect taxation, the fiscal conditions under which ehergy products are
traded in the Community frofu couniry to country.

On oil fitself, the present thinking In the Commission is to ensure
greater transparency zhd less discrimination in the granting of licenses
for cil exploration and production.

We are also conscious of the need for pelicies to flank the i(nternal

market. These range from generzl strengthening of ensrgy infrastructures
in the framework of transeuropean networks, 0 more specitiec I[tems [lke
enargy in cities, on peripheral isiands or in rural environment.

It is clearly my intention to aveid exclusive reference to developments
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inside the Community. Clearly, Community energy policy has an
internationzl dimension. What happens inside the Community in completing
the internal energy market, has reperclussions heyond the Community’'s
bordars.

The Commission devotes c¢onsiderable attention to strenghiten energy
relations with the neighbouring countries of Efta, the mediterransan and,
of course, eastern Europe.

Much before the beginning of the gulf crisis, that international side of
the Community etergy polley was strongly stressed by the events in the
sast 2nd by the political and sconomic reforms undertaken there.

The sincere will to express olr solidarity with the populations In the
USSR and in the countries of central and eastern Europe, the need fo
include the energy infrastrictures development and their liberalfizztion
inside the whole ecomomic process, and as well our concern with the
serious deterioration of the energy situation led us to build and =
organize a2 systematic approach of energy cooperation with those states,

As 2z starting point 1 lead a mission ih Moscow lzst september which was
followed by another one, of techniczl nature. Contacts with the soviet
authorities were purslled later in the year. ,

As @ result of the fact finding mission, two types of cooperation
projects were Iidentified: fTirst technical type projegsts invelving the
transfer of technology and the shering of expertise In such fTlelds zas
nuslear safety, energy efflciency, environmentzl protection ete...
and secondly large investment projects in areas such as oll, glectriclty
and gas development snd transport, upgrading and medertising refinsries.

The Community ¢an contribute financially for the first type of projects
but its contribution in the second domzin will be [Imited to the role of
fasilitater for western (ndustry t¢ makKe the hecesszry investmant. That
is why, in my view, cooperation iInh the f{ileld of the legal and
administrative framework has gbselute priority.

All this is in the line of the Houston sconomic declaration of July &0
which expressed the belief that technical assistance should be provided
now to help the soviet union move to a warket-oriented economy and to
mobilize [ts own ressitrces. '

Following this impulsion at the last European Community Rome summit of
December S0, a ifechniecal assistance prodgramme for the USSR was agreed
which would target, amehyg others, the enargy sector.

Az you are <¢ertainly eware, that programme has been sublected to some
political reservations following events In the baltic republics. But
since the 4th of march, the Conmunity decidad to refaunch the programme
and preparation of the technical cooperation has started agaln to match
the priorities as scon as possible . We shall pursuing additlonal
contacts with the soviet authorities in the coming months.



Oon the side of energy cooperation‘witn the countries of centrgl znd
eastern EUROPE, the Community ha2s two roles to play.

First, the Commission is responsiblie for the coordination of the complex
cooperation of the 24 eountries which dacided in Qectober 20 that energy
was a priority for cooperation with eastern EURCPE,

Sscondly the EC programme PHARE inciudes zs well an ensrgy seector.
As you probably know, PHARE, originally considered for Poland and
Hungary, has been extended to Bulgaria, Remania, Czechoslovakia and
Yugoslavia. An amount of avproximately § mecus per country has bsen
allowed for 1891 In the energy cooparation field.

It is 2([ right, for administrative cooperationt _
But who Is goling to explore, ptoduce, distribute and sell the energy
goods if not the itndustry?

[f we expand this view tc the East and consider USSR as well, we shafl
al! agree that an overail approzch is absolutely necessary., an approach
which wil! stress the need to bring together soviet energy resources and
western capital. technology anhd markets to benefit Europe zs a whole, In
order to match the complementarities.existing In the reality. by creating
2z large europsan snergy cooperation.

And ¢ zm very happy to tell you that the Community took the initiative
in that field, Tollowing the political Impulsion from the Dutch prime
minister Lubbers at the last Dublin summit in June S90.

The iniciative was further developed by the Eurcopean Commission at the
CSCE (Conference en the Security and the Cooperation In Europe) summit in
Paris in t!ast November. An elropsan energy charter should crsate ths
climate of confidence necessary for the exploitation and marketing of
energy resources in both east and west.

It the Commission view, the charter should ke a political declaration of
interest by which ithe signatories would agree on the overall aims,
principtes and objectives for energy markets and cooperation.

The definition of what this cooperation would invoive and the measures
necessary for Its implementation should be the sublect of an
{nternationz!l  Conferenice in  which all interested parties would
participate.

Qur Communication to the Council and the indicative draft Charter sent
with it are based on a two-tier approach : the Charter itself znd the
specific agreements which will be associated downstraam.

At the first level, the European Energy Charter is a2 type of code of
conduct or solemn deglaratlion on broad esonomic, energy and environmental
principles whick the slignatories Uundertake to respect. Such 2z
declaration of intent would by its nature be non-binding.



However, the value of such a text would be to establish for the fTirst
time =2 cohsensus on the bonds of solidarity and complementary
relationships in the field of energy :in EBurope.

However, the value of such 2 fext would be to establish for the first
time 2z consensus on the bonds of sclidarity and complementzry in the
field of energy in Europe.

Suuch 2 code of eonduct establishes general operational rulses for
activities in the field of energy inh order to meet the great challenges
of the security and diversification of supplies.

With this zim in mind, the indicative draft Charter proposed by the
Cammission sets Itself three clear objectives: fFirst the development of
trede, second cooperation, coordination and technology tridnsfer, and
third optlimum use of energy and protection of the environment.

1t emphasizes the Importance of narket economy mechanisms to attain these
oblsctives.

The second level I(nvalves the practical azpplication of the Charter’'s
prineiptes. It is anticlpated that this will be done hy concluding
spacific implementing agreements.  These would be legzily binding
international muwftilateral instruments, the signing of which would impose
binding obligations. The indicative Charier contains a non-exhaustive
1ist of priority sublects for the conclusion of sueh agreaments. They
nmust serve as a reference and tegal framework for European enterprises in
order that they may c¢ooperate with east european countries and their
enterprises In a safe, predictable environment.

Obviously. nuclear power, wilt! be In the context of zn implementation of
the Charter a priority issue for trans-suropean c¢ooperation.

This source of energy, which plays a very important role in the
slectricity production balahce withih the Europezn Communitiy and also in
Eastern Eurepe znd the USSR, should be evaluated on its own merits and
compared to other sources of energy in terms of respect for the
environment safety and in terms of costs, both direct and indirect, of
. alectricity production .

At the present, only six out of the tweive member States of the European
Community are oproducing ndelezar energy. This production satisfies
however more than one third of the electricily needs of the Community as
a whole. Nuclear energy represents around 14% of the primary energy
conmsumption "and 35% of the total electricity production within the
Eurcopean Community.

The Commission of the Eurcpezn Comunities itself is neutral inm ralation
to the use of nuclear energy in the sense that we do not consider our
competence to interfere with this type of choice of our member states.
Cnee a choice has been made ih favour of nuclear power, however, it s
our duty to ensure at the highest Tlevel, the respect of the EBurztom



Treaty, for the well being of zll europeans and for the best assimilation
of this type of energy source into society as a whale.

Everybody recognizes that an accident or even an incident oceuring in the
nuclear power industry of a specific country has, in fact, & strong
worldwide Impaet ~ it is enough to [ook a2t the consequences of the
accidents at Three Mile Isiand and., especlally, Chernobyl.

With this In mind, | have been promoting, since one year ago, a [inking
operation — a twinning — amongst nucfear stztiens in the whole of Europe.
¥We aim to maximise for the common benefit, the irteplaceable zecumitliation
of experience represented by the design and operation of over 200 nuclear
plants. It is encouraging to see that industrialists -~ in particular
electricity producers — are willling to progeed that way.

Some concrete initiatives have already tzken off with the financiza! zid
of the Community, Iincluding programmes to evaluate the safety of the
Soviet VVER reactaors, 1o set in motion action to increzse their safety
lavels and to intensify the fraining of their perseonnei. This is only a
start., we shall be prepared to go much further.

Against this background, ntelear enerdgy is, Iin fagt, beginning z new
phase In its evelution. It will be necessary to rationalise the
approaches taken by those who promofe nuclear energy , first of all to
allow it to make its own case, agalnst competing sources of energy mainly
in the fiald of costs.

We must recagnise that, in fact, the energy situztion, is reot exactly the
szme h Japan and n the Eurepean Comuunity. The existance of oil
ressourcees in the North Sez and cogl ressources in severzl of our Hembst
States could be seen as a factor of security. However, the oil iz not
much, and the coal is very expensive. As 2 result both of our reglons
European Community and Japan are largely dependent from outgside energy
supp!ies and, so, htciszr powsr ¢an play a very important rols.

We must emphasize the very good relationships between [zpaness and
european industries in the nuclear field, particeularly in the area of
nuclesar fuel reprocessing.

You wmay be interested to know that, recently, a Jaint Statament on Fuel
Cycle Costs was signed in Washington by the US Department of Energy and
the European Community.

The purpose .of the DOE/EC Study of Fuel Cyecle Anzlysis is to develop a
common!y accaptable range of estimates for the full costs of fuels
production, | mean transformaticon, transportation and use. The fuels
under ceonsideration include ecoal, ofl ,. natural gas, wuraniwz, and
renewable resources, such 23 solar, biomass, and hydropower.
Conservation teochholiogles will aliso be considered. (t Is necessary %o
have =z scientific consensus on the total ¢usts of fuels so that valid
comparative [udgsments can be made on energy investment dacisions.



This study is the Tirst of its kind undertaken on an internationa! basis
and couid have a significant impact on the future energy policies of many
nations. Other countries have eXpressed an Interest in participating in
the Fuel Cycle Study. As far as | know, Japan will join this study very
gsoon. QOther nations may join the Study later.

In Europe, nuclear power should become the subject of z common Industrial
strategy, worked together by the interested parties, promoters and users,
in order to ensure the viability of & europesan product.

Unti! now, quite naturatlly , each surcpean promoter (state or enterprise)
has tried to differentiate its product by boasting of its qualities,
maintly in the safety field. From now,it will be necessary to Iincorporate
into all the new reactors ths same standards of safety and environmental
pratection. '

To be in a position te create an industrial strategy of suceh a scale, an
acceptable answer must be given to the questions raised by the wider
public apinion. Publlic opinion has to be convineed that nuclear esnerqgy is
safe, c¢lean and ecohomical as long =as certain preconditions are
satisfied.

In particular, the public has the right to know If certain aspects of the
industry, which have not as vet been fully developed commercially on z
large scale, such zs the storage of highly radioactive waste and the
decammissioning of nuclear facilities, are well mastered by our
scientists and engineers. ¥Withotut opennass there iz no democracy.

We can note some clear signs Ih the field of public opinfon about nuclear
power as the case of the postponement of the phase~out of the nuelsar
reactors in Sweden. But we must Keep paying & very sgpeclal atiention to
the public acceptance of nuclsar power. With that inm mind, we, the EUR
community, we think fthat ihe .existance of & common product with similar
safety features and rules, is a projasct of the biggest importance.

Ssuch a project needs to be organised around three noints to échiEVe {ts
obfeestive of public acceptability:

T the Eurcpean States, within thelr own sovereignty, should adopt the
' same regulations in relation to the safety of nucliear power
stations ; '

2 the producers of nuclear eleciricity should reach an understanding
and defing the teehnical! specifications of future reazetors

3 the main European huclear constructors should get together to
ocutline any proposal for a common product to offer the internztionzt

market of nuclear reaciors. French and German companies are already
walking down thiz road.

Summing up, this would mean conceiving and builiding 2 common European
reference reactor., Drawing from plans already in use in France and




Germany, this european project could be a joint undertzking with the
Community producers of nuclear elesctricity, and should they wish, those
of the member states of EFTA, ‘those of centra! and eastern european
countries as well as those of USSR.

In this way, all interested Eurdpean countries would have taken part in
the concseption of the reactor With the hossibility of adepting identical
regulations of nuclear safely and ohserving the same c¢odes of
construction.

Europe would then have regulations assuring Irreprochabie levels of

safety and of quelity control. The elUropean economic space will ba
hemogeneous and will gllow for free competition amongst all suppliers of
nuctear equipments, systems and serv[ces.

in this direction, the Community producers of nuclear electricity have
already startsd to meke progress. They have established a so—called
“European Economic Interest Grouping® which s intended to become an
essential agent 2zt the disposal of <the Commission to perform the
Community assistahce to Eastern European countries for the upgrading of
their Nuclear Powar Systems.

They have also agreed on some Torm of cooperation with the view of
defining commen requirements for the Pressurized Water Rezctor they would
wish to operate from the yesar 2000 on. This cooperation may envolve, |
hope, to Iead to the first consistant outltne of the European reference
reacior | mentioned before.

Further progresses on the utility and industry side are expected during
the next Tew years, as well as it the harmonization of national safety
rules.

In this way, the oblectives of safety and economic viability will Ee
attained frealy and independantly rather than by regulation. For the
next century, the nucleazr option cannot exc¢iude this development. With
strong demographic growth, coupled with economic davelopment world-wide
and Tts consequent need for energy, nuclear c¢an be presented as the
obvious energy source, at the same time clean and safe to supply. The
mzin condlition Is that this energy source gains public acceptance and
credibility.

1 have mentioned the place of safety and respect for the environmsnt in
the acceptance and use of nuclear power, but there 1s another vital
aspect. that of nuclear non-proliferation. :

In June 1990, the European Council made & Declaratlion on Nuclear Non-—
Proliferation in which it stated, inter alia, that It attaches the
greztast {mportance to the malnienance of zn effective intaernational
nuciear non-prolliferation regime and witl make every effort to contribute
to strengthening non-proliferation and encouraging the participation of
further ecuntries in the system. The Eurcpeanh Counci! recognized that
International Atomic Energy Agency safeguards are the cornerstotte of an
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efrective non-proliferation regime and recalled the lmportant
contribution of Euratom safeguards.

The Community is a pariy 1o the $afeguards Agreements between member
States and the [.A.E.A. and the Commission particlipated, in the 4th
Review Conference of the Trezty on the Non-Proliferation of Nuclaar
Weapons, which carried out a2 thoreugh review of the implewmentation of
that Treaty. The work done by this Review Confersnce was clearly of
major importancs. » :

Additionaty, as you may Know, the iwelve member States of the European
Community have collectively zdhered to fthe Nuelear Supplisrs Group
Guidelines. The Commission welcomed the faet that an informal meeting of
the 26 Stztes that adhere to these Guidelines took place in the Hague
last month with z view to reinforcing the nuclear non-proliferation
regime.

Chairman, Ladies and Gentlemen

Broader intermztional cooperation in the figld of energy technolegy — and
not only nuclear — should becoms a central element of enesrgy strategies
tc be developed by the Industrialissd countries.

The development and commercial impierentation of new, more effective
energy technologies Is a vital part of meeting the environmental znd
security of supply challenges which face beth Japan and the European
Community. . '

The Community has recently embarked on a new &-~yszar programme, to promote
erergy technologies In the flelds of rational use of energy, renewzble
enerygy sources, solid fuels and hydrocarbons. This programma, with a
budget size of 125 bifflion Yen, will build on our work over the previcus
decade and will draw togethst znd coordinate the energy technology
programmes of the 12 member states. '

A major new feaiure g 2 set of associated measuwres to promote the
commercial Implementation of innovative energy technologies, using a
network of 33 Organisations for the Promotion of Energy Technology
throughout the Community. OUr intention now is to extend this network
outside the Community. In particular, we are irying to identify a
suitgble ageney In Japan, to encourage a two-way flow of information on
Iinnovative energy technologies., Officials of mine have been exploring
this during a recent visit to Japan.

1t Is c¢lear that the problems which we face in this zrez are often very
simitar, and that cooperation together in energy technofogy wotild be
mutually beneflclial. 1t would also be in Tine with- the agreement to
cooperate reached zat the EC-Japan High Level Consultations on 25-26
October 1880 in Tokyo. t therefore hope that we can take further steps
to encourage this enargy technology cooperation together., The development
of haw and renewable energies is a2 promising area. But clean coal
technologies should also be looked gt very closely.
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The concept of z2n energy policy lmplies, indeed, that one takes Into
account the place of each fuel, including coal in a2 bzlanced energy mix,
taking also inte account the need te better protect the environment.

Coal has played and will play in the future an important role within the
Community’s energy policy provided a reasonable solution is found to the
~ environmental problem. In the context of the worid energy situation,
geographical diversification of supply and substitution between different
enetrgy sources are of paramount imporiance. Coal will therafora
continue to play an important role as 2 “ragulator® of the energy markets
and 1T am referring here bBoth to imported cozl and Community <ozl which
have proved to be complementary.

An objective which is very Important with respect to Community eoal, is
the development of the energy resources uhder satisfactory ecohomic
conditions, and hence the pursuit of efforts to improve their
competitiveness.

It is however important to zdd thet the concept of ecohomic viability
cannot be left completely (o the short term free market forees.
Community coal has to be part of a long term concept bearing in mind
security of supply.

The erfforts the Commission Is undetrtaking with regard to the security of
supply issue, should be seen in the perspective of achieving the single
energy market, which wiltl indeed contribute positively to the Comuunity’s
secUurity of supply, alse for coal.

1 could not finish my intsrvention ftoday without having some words zbout
the future of oil after the gulf crisis.

The end of the war should have brought inte question whether it is
desirable and possible to favour a greater stability in the international
oil mzrket znd In particuizar in the oil price evolution.

This concern has not besn 2 recent one. 1t had preoccupied many minds
throughout the 1970s, engendered the concept of the "minimum safeguard
price” and encotrzged the search for an iIndexation formula by the
producing countries.

The Gulf war has shown for the first time that a natural convergence of
interests can exist between the %three protagonists in the ol] game
(producing countries, consuming couniries and ol companies).

The producing countries, with OPEC's blessing, have quickly increzssed
thelr production to make up for the irakiskuwalti deficit. The consuming
countries have proven the credibility of the crisis mechanisms by
exhibiting gentine solidarity and a common znalysis of the situation. The
oil operators finally have shown a2 remarkable ability to zdapt to new
market condliticons.
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Today, the result Is evident znd seems very positive. QIl prices ars
relatively stable and are situated 2t levels close to those observed
prior to the crigis, that Is to say In the regions of 19-20 S/barrel.

| Balisvs that impravad market st2bility fs deslrable for pragucing
countries as well as the consuming countries and oil operators.

The challenge that [ays ahead for the 1980s will therefore be to reach a
pragmatic approach ito the stabtluty of the oil markets which can stand
the ftest of time.

Qur policies should give the wmain -players in the oil game clear
indications of our future oblectives. They concern ahove all three
levels: the pelitical level, the industrial level and the market fevel.

O the political level the Community would contribute te reinforeing the
international selidarity, develaping new forms of diglogus betwsen
consumers and producers.

AS far as the Commission is concerned It should step up the negetiation
of the free exchange agreement between ECC/GCC and zlso the membership of
the Community to the Internationa! Energy Agency.

On the Industrial fevel there should be & support to the investments in
oil producing countries, Iin- order to better contribute towards the
functioning of the oil market. [t would so develop a favourable c¢limate
for investments In the ofl and gas (ndustry in the upstream and
downstream markets. In this respect, the frazmework of the energy chartier
~eottid be of greast interest for the development of better industrial
refations with all suppliers, (ncluding the mediterransan countries.

Ot the market lsvel, the EEC shall emphazise its responsabilities of
major importer of oil, reinforcing the level and operationality of
strategic oifl stocks. We support Tree market practices, but it is high
time to balance the flexibility and margin of maznoevre of both suppliers
and consumers. '

The diversification of sources of supply namely the cooperation with
Soviet Union is io the top of our priorities.

Chazirman,
Ladies and Gentlemen

Energy discussions are never easy, objective and complete. The matter is
highly political and is naturally sublected to peculiar apptoaches and
intarlinked interests. ‘

There is, however, zmple room for internationz! solidarity znd common
appraisal of specific situations. The EEC and Japesn can find, in the
ehergy sector, many points of - identity of inferests. [t is our common
duty to take this departure point on a2 basis for pragmatic cooperation.
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ENERGY POLICY FOR THE NINETIES: AN EC VIEW—POINT

chairman, ladies and gentiemen,

Antroduction
| am pleased to share some views with you on the approach the European
Community has adopted to & number of energy issues.

I would like to take the opportunity in Opening this morning‘'s session to
sat out some broad strands of energy policy in the european Community
with particular attention t¢ the single european market, recent
developments in eastern Eurcope including the European Energy Charter,
nuclear pelicy, energy technology and some of the oil pollcy issues.

in a time of significant changes worldwide and rising uncertainties due
to political events, the importance of energy must be clear to everyone.

in contradiction to the relative calm that has been reigning in the past
years on the energy markets, and which has tempted some to lapse into
passivity, today's situation reminds us again that energy is of vital
importance in all areas of our economy and for ocur wellbeing.

The interl]linkage of econcmies or the fact that the environment knows no
frontiers, requires global thinking in order to meet the challenges that
arise. ’

The Community must play a pivotal role in a process such as' this.
Owing to Its history, culfture and traditions it may prove to be the
meeting point between the east and west, north and south.

Having said that, alongside the events taking place intetrnationally, the
key concepts, in energy-policy terms, governing our activities today is
in the achievement of the internal energy market by end 1882 and the
improvement of security of energy supply.

Folicy orientations

in the past, the Community approached energy matters largely in playing
the rote of coordinator of national energy policies of the individual
member states. There have been a few common programmes, most notably in
the field of energy technoiogy.



Whilst this approach was appropriate to the circumstances of the past it
has proved increasingly more difficult to sustain in a rapldly ¢hanging
world, and moreover, it is no 'lohger good’ enough for the single,
integrated energy market of the 1990z and beyond.

The single market was {aunched by the Commission in Iits white paper of
1985 in which the actions necessary for lts achievement were spelt out.
Energy took its place on the internal market ftrain in 1988 with the
publication of a white paper - “the internal energy market * = setting
out the sirategy for a gingle market in the energy sector. : il

There are now many complex issues and future congideration to be borne in
mind which demand an energy policy to be decided for the Community as a
whole. The objectives are now much wider and more ambitious -~ and
urgent - than before, and that is why the Commission. is working towards
the presentation of a new perspective for the Community’'s energy policy
for the coming years.

This perspective will suggest how 1to meet demand, economic growth,
snvironmental protection “and ‘deveicpment within the context of the
internal  energy market, in order to create a more favourable framework
for stimulating enterprise, competition and tradse. ’

Such a new 3approach should result in a common energy peolicy which will
most probably be embodied in the EEC treaty. c

it is only by taking full advanidge of the Community dimension, through
economies of ~scale, optimisation of resource - allocation, its
opportunities for increased. trade, that the Community’'s energy supply
can provide the right basis for the ingreasingly intense struggle for
markets which is taking place at the global Ievel. Only a truly common
energy policy can fully exploit this Community dimension. '

{internal Market for Energy

1992 s approaching fast, and the question arises of how far down the
road the Commisslon is in terms of its programme. In fact steady progress
is being made.

Firstly, a directive was adopted on transparency of prices, which is
fundamental to the operation of an open energy market.

A twice yvearly publication of prices paid by consommers - small and
farger ones - should guarantee that they will be better able to make the
best choice for a ratiohal, economic use of energy from the various
suppliers or fuels available to them.

The second propesal which was adopted, concerns Community trade in
electricity. A directive proposes that there should be a system under
which electricity companies would be ahle to use fransport networks of
other such companies fTor t{rade across national frontiers when the



capacfty :s ava:lable. T

, , o o o )
Before the summer, a pos;tlve declSlon should also be reached wath regard;
to natural gas. which pursues the same goal as for electricity: increased
trade between existing suppliers through better lmplementatlon of tran3|t
and more compsetition. 5 _ .

Thege specific’ directives will ‘be followed ‘by other proposals; all’
degigned to Introduce greater competition in the Community’'s -enhergy.
sector ' and to - remove  restrictive national  barriers.. By. . increasing
competition and exploiting the advantages of a large single  market,
energy costs should be reduced to the benefxt of all energy consumers.
Meant:me, ‘“the Commlssron bhas set. up consultattve commtttees, Wlth the
purpose of examining the case for the introduction of third party access
to gas and electrtc:ty networks in the Communxty.

The main conmderatlons which wiH govern the Commxssxon & c¢hoice 'areé
two. The first is that security of supply must not be adversely affected.
The Sacond is that the pruncxple of subs:dlaruty will be respected.

Apart from the quest:on of third party access,  there are other areas In:
which the Commission is acting or may act so as to introduce greater
competltlon in the networked ehergies. - .

These include prlnc(pally the laberallsatuon .of independent electricity
production and transparency of costs, including the “unbundling" of the
different functions of integrated companies at an accounting level so
that the customer knows the price of the product , i.e. gas and
electrlcsty, and of the servnce i.e. their transport.

Another area of the Commission’s c¢oncern is hormalisation in the energy
field , with particular reference 1o environmental standards where
appropriate. We are convinced that norms have a vital part to play in
opening up the market in energy.

Closely connected with the subject of normalisation {s that of public
procurement in the energy industries.

Before | leave the subject of the internal market [ would like to rapart
progress on two more subjects —~ fiscality and the oil sector.

On the first of these, the Commission’s aim is 10 harmonise, so far only
in the area of Indirect taxation, the fiscal conditions under which
energy products are traded in the Community from country to country.

Oon oil itself, | would tike to refer to present thinking in the
Commission to ensure greater transparenhcy and less discrimination in the
granting of licenses for oll exploration and production.

Finally, | should add that we are also conscious of the need for policies
to flank or accompany the internal market. These range from general
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strengthening of energy infrastructures in the framework of transeuropean
networks, to more specific items like enhergy in cities, on peripheral
isfands or in rural areas. .

international dimension

So far, | have dealt with the developments inside the Community.
But clearly Community energy pelicy has an international dimension.
What happens Inside the Community for example, in completing the internal
enargy market, has repercussions beyond the Community‘s border.

The Commission devoted recently considerable attention to strenghten
energy relations with the neighbouring countries of efta, the
mediterranean and, of c¢ourse, eastern Europe. N

Much before the beginning of the gulf crisis, that international side of
the Community energy policy was strongly stressed by the events in the
east and by the political and economic¢ reforms unhdertaken there.

The sincere will to express our solidarity with the populations in the
UssR and in the countries of central and eastern Europe, the need to
include the ehergy infrastructures development and their liberalization
inside the whole economic process and as well our concern with ths
serious deterioration of the energy situation there led us to build and
organize a systematic approach of energy cooperation with those states,

EC — USSR bilateral cooperation

As a starting point | lead a mission in Moscow last september which was
folliowed by another one, more technical, by my services. They zalso had
contacts with the soviet authorities later in the year,.

As a resulit of the fact finding mission, twoe types of cooperation
projects were identified: first technical type projects invalving the
transfer of technology and the sharing of expertise in such fields as
nuclear safety, energy efficiency, environmental protection etec...
and secondly large investment projects in areas such as oil, electricity
and gas development and transport, upgrading and modernising refineries.

{ must say that the Community could contribute financially in the first
category but its contribution in the second domain would be limited to
the role of facilitator for western industry to make the necessary
investment. That is why cooperation in the field of the legal and
administrative framework is essential in my view.

All this is in the line of the Houston economic declaration of July 90
which expressed the belief that technical assistance should be provided
now to help the soviet union move to a market—oriented economy and to
mobilize its own resources.



And indeed, at the last EC Rome summit of December 90, a technical
assistance programme for the USSR was agreed which would target, among
others, the energy sector.

As you are well aware, that programme has been the subject of some
political reservations following events in the baltic republics. But
gsince the 4th of march, the Community decided to relaunch the programie
and preparation of the technical cooperation has started again to match
ag soon as possible the priorities. We shall pursuing additional contacts
with the soviet autherities in the coming months. '

Energy cooperation with the PECO

Oon the side of energy cooperation with the countries of central and
eastern EUROPE, the Community has two roles to play.

First we have to coordinate the works of the 24 group which decided in
October 90 that energy was a priority for ceooperation with eastern
EUROPE.

Secondly the EC programme PHARE includes as well an energy sector.
As you know, PHARE, originally considered for Poland and Hungary, has
been extended to Bulgaria, Romania, Czechoslovakia and Yugosliavia.
An amount of approximately 5 mecus per country could be aliowed for 1891
in the energy field.

But who is going to explore, produce, distribute and sell the shergy
goods if not the industry! .

That is why an overall approach was absolutely necessary, an approach
which would stress the need to bring together soviet energy resources and
wastern capital. technology and markets to benefit Europe as a whole, In
order to match the complementarities existing in the reality, by creating
a large european energy cooperation. :

And | am very happy to tell you that the Community tock the initiative
in that field. The first idea came from the Dutch prime minister Lubbers
at the last Dublin summit In June 90.

1t was further developed by the Commission at the CSCE (Conference on the
Security and the Cooperation in Europe) summit in Paris in November. A
european energy charter shouid ¢reate the ¢limate of confidence necessary
for the exploitation and marketing of energy resources in both east and
west.

A European Enerqgy Charter

in the Commission view, the charter should be a political declaration of
Interest by which the signatories would agree on the overall aims,
principles and objectives for enerqgy markets and cooperation.



The definition of what this cooperation would invelve and . the measures
- necessary for its impliementation should be the subject of an
International ° Conference . in which - all Interested parties .would
participate. \ : : L : .

Thé Communication éndvthe-indicative draft Charter accompanying‘it'are
based on a fwo-tier approach :: the Charter itself and the specific
agreements which will be associated with it. : : .

At the firset level, the European Energy Charter is a type of code of
conduct or solemn declaration on broad economic, energy and environmental
principles which the signatories undertake to respect. Such a
declaration of intent would by its nature be non-binding. :
However, the value of such z text would be to establish for the fxrst
time a consensus on the bonds of solidarity and c¢omplementary
relat|onsh|ps in the fneld of ehergy in Eurape, o L

Thls code of ccnduct establishes general operatlonal rules for activities
in the field of energy ih order to meet the great chal lenges Of the
security and diversification of supplies.

With this aim in mind, the -indicative draft Charter proposed by the:
Commission sets itself three clear objectives: the development of trade,
cooperation, ccoordination and technology transfer, and optimum. use of
energy and protection of the environment.

It emphasnzes the |mportance of market economy mechanismg to atta;n these
objectives.

Finatly, it takes the Community’s possible initiative and contfibution fn
this area inte acccunt.

The second level involves the practical application of the Charter’s
principles. 1t is anticipated that this will be done by concludang
specific implementing agreements. These would bes legally binding
international multilateral agreements, the signing of which would impose
binding obligations. The indicative Charter contains a non-exhaustive
list of priority subjects for the conclugion of such agreements. These
agreements must serve as a reference and legal framework for European
enterprises in order that they may cooperate with these countries and
their enterprises in a safe, predictable envitonment.

Nuclear enerqy

Nuciear power, will be in the context of an implementation of the Charter
a priority issue for trans—european cooperation.

This source of energy, which playe a very important role at the moment in
the electricity production balance within the European Community but alse



in Eastern Europe and the USSR, should be evaluated on its own:-merits and
compared to other sources of enérgy inh terms of: respect for the
env i ronment Safety and costs both dlrect and indirect, of -electricity
praoduction . R = ; : . »

At the present, only siXx out of the tweive member States of the European
comuunity are’ producing hnuclear energy. - This production satisfies
however more than one third of the electricity needs of the Community as
a whole. Nuclear energy represents around 14% of the primary energy
consumption. and 35% of the total electricity production within -the
European Community. - o « o : .

The Cummlssnon of the European Cemmun:tles itself is neutral in relation
to the use of nuclear energy .in the: sense that 1t considers it .is . not
within ite competence to interfere with the choice of its member states.
once & choice has been made ‘in favour of nuclear: power. however, it is
ite duty to ensure. at its highest level, the respect of the Euratom
Treaty, for the weil being of all europeans and for the best assxmxlatlon
of this type of energy source. xnto soclety as a whcle.

Everybody recognizes that an accident or even an incident occuring in the
nuclear. power industry of -a speciflic country has, in fact, a strong
worldwide impact -~ it is enough to look at ithe conseguences of . the
accidents at Three Mile [(sland and, especially, Chernobyl.

With this in mind, | have been promoting, since cne year ago, a linking
operation — a twinning -~ amongst nuclear gtations in the whole of Europe.
We aim to maximise for the common benefit, 'the Iirreplaceable
accumumaltion of experience represented by the acquisition and operation
of over 200 nuclear plants. It is encouraging tc see that industrialists
-~ in particular electricity producers -~ are willing to proceed so .

Some concrete initiatives have already taken off with the financial aid
of the Community, i(ncluding programmes to evaluate 'the safety of the
Soviet VVER reactors, to set in motion action to increase their safety
levels and to intensify the training of their personnel. We should start
with this approach, but be prepared to go much further.

Against this background, nuclear energy is, in fact, beginning & new
phase in its evolution. [t will be necessary tfo rationalise the
approaches taken by those who promote nuclear energy , first of all to
allow it to make its own case, when being compared with competing sources
of energy mainiy in the field of costs.

At this point, we must recognise that, in fac¢t, the energy situation, not
being exactly the same in Japan and in the European Community (existance
of eil ressources in the North Sea and coal ressources, though
expensive), both of our regions are largely dependent from outside energy
supplies and, a0, where nuclear power can play a very important role.

And we must emphasize the very good relationships between Japanese and
european indusiries in the nuclear field, mainly in the area of nuclear



fuel reprocessing.

| must point out that, recently, a Joint Statement on Fuel Cycle Costs
was signed in Washington by the US Department of Energy and the European
Commuhity.

The purpose of the DOE/EC Study of Fuel Cycle Analysis is to develop a
common!y acceptable range of estimates for the full costs of fuels
production, transformation, transportation and use. The fuels under
consideration include coal, oil , natural gas, uranium, and renewable
resources, such as solar, biomass, and " hydropower. Conservation
technologies will also be considered. 1t is necessary to have a
scientific consensus on the total costs of fuels s$o that valid
compatrative judgements can be made on energy investment decisions.

This study is the first of its kind undertaken on an international basis
and could have a significant impact on the future energy policies of many
nations. Other countries have expressed an Interest In participating in
the Fuel Cycle Study. As far as | know, Japan will Join this study very
soon. Other nations may join the Study later. :

In Europe. nuclear power should become the sublect of a common industrial
strategy., worked together by the interested parties, i.e. promoters and
users, in order to ensure the viability of a europsan product.

Until now, quite naturally , each european promoter ( state or enterprise
) has tried to differentiate its "product by boasting of Its qualities,
mainly in the safety field. From now,it will be necessary to incorpotrate
into all the new reactors the same standards of safely and environmental
protection.

To be in a position to create an industrial strategy of such a scale, an
acceptable answer must be given to the questions raised by the wider
public. Public opinion has to be convinced that nuclear energy is a
source of power which is safe, clean and economical as long as certain
preconditions are satisfied .

In particular, the publi¢c has the right to know if certain aspects of the
industry, which have not as yet bsen fully developed commercially on a
large scale, such as the storage of highly radiocactive waste and the
decommissioning of nuclear facilities, are well mastered by our
scientists and engineers. This is a request on hehalf of the openness
without which there is no democracy.

Even, if we can note some good signs in the field of public opinion about
nuciear power - the case of the postponement of the phase-out of the
nuclear reactors in Sweden (not an Eurcopean Community country but in the
same geographical location) is a very positive sign - we must keep paying
a very special attention to the problem of public acceptance of nuclear
power in Europe and we think that the existance of a common product with
simitar safety features and rules, is a project of the biggest
importance. ‘



The broject needs to be organised around the following three points to
achieve its objective of public acceptability:

-~ the European States, within their owh sovereignhty, should adopt the
same regulations in refation to the safety of nuclear power
gtations ;

-~ the producers of nuclear electricity should reach an understanding
and define together the technical specifications of future reactors ;

- the main Eurcpean nuclear constructors should get together to
outline any proposal for z commoh product to offetr the international
market of nuclear reactors. French and German companies have azlready
started down this road. :

summing up, it would mean conceiving and building a common EUropean
reference reactor. Drawing from plans already In use in France and
Germany, thlis european project could be a Joint undertaking with the
Commmunity producers of nuclear electricity, and should they wish, those
of the member states of EFTA. those of central and eastern countrieg as
well as the USSR, could take part.

In this way., all interested European countries would have taken part in
the conception of the reactor with the possibility of adopting identical
regulations of nuclear safety and observing the sesame c¢odes of
construction. -

Europe would then have regulations assuring irreprochable levels of
safety and of quality control and only then, the european economic space
. being homogeneous , will allow for free competition amongst all the
suppliers of nuclear equipments ( or systems) and of services.

In this direction, the Community producers of nucliear electricity have
already started to make progress. They, first, established a so-called
YEuropean Economic Interest Grouping™ which is intended to become an
essential agent at the disposal of the Commission to perform the
Community assistance to Eastern European couniries for the upgrading of
their Nuclear Power Systems.

The have also agreed on some form of cooperation with the view of
defining common requirements for the Pressurized Water Reactor they would
wish to operate from the year 2000 on. This cooperation may evolve In
stuch a direction so that to lead to the first consistant out!ine of the
European reference reactotr wich | mentioned a little time ago.

Further progresses on the utility and industry side are expected during
the next few years, as well as in the harmonization of national safety
ruales.

In this way, the coblectives of safety and economic viability wifl be
attainened,freely and independantly rather than by regulation. For the



next century, the nuclear option will remain one option impossible to do
without. With strong demographic growth predicted, coupled with economic
development worlid-wide and its consequent need for energy, nuclear can
be presented as the ideal energy source which is at the same time clean
and safe to supply. The main condition is that this energy source gains
public acceptance and credibility.

1 have mentioned the place of safety and respect for the environment iIn
the acceptance and use of nuclear power, but there Is another vital
aspect, that of nuclear non-preliferation. .

In June 1990, the European Council made a Declaration on Nuclear Non-
Proliferation in which it stated. Inter alia, that it attaches the
greatest importance %o the maintenance of an effective Iinternational
nuclear non-proliferation regime and will make every effort to contribute
to strengthening non-proliferation and encouraging the participation of
further countries in the regime. The European Council recognized that
1.A.E.A. safeguards are the cornerstone of an effective non—proliferation
regime and recalled the important contribution of Euratom safeguards.

The Community is a party to the Safeguards Agreemenis between member
States and the |.A.E.A. and the Commission participated, &g an Qbserver,
in the 4th Review Conference of the Treaty on the Non~Preoliferation of
Nuclear Weapons, which «carried cout a thorough review of the
implementation of that Treaty. The work done by this Review Conference
was clearly of great importance.
Additionaly, as you will know, the twelve member States of the European
Cotmunity have collectively adhered to the Nuclear Suppliers Group
Guidelines. The Commission welcomed the fact that an informal meeting of
the 26 States that adhere to these Guidelines took place in the Hague in
Mareh 1981 with a view to reinforcing the nuclear non-~proliferation
regime.

Enerqy technoliogy cooperation

Broader international coopsraticn in the field of energy iechnology - and
not only nuctear - should become a central element of energy strategles
to be developed by the industrialised countries.

The devetopment and commercial implementation of new, more effective
energy technologies is a vital part of meeting the environmental and
security of supply challenges which face both Japan and the European
Community.

The Community has recently embarked on a hew S-ysar programme, to promote
energy technologies In the fields of rational use of energy. renewable
energy sources, solld fuels and hydreocarbons. This programme, which has
an estimated financial envelope of 700 million ECUs (that is 125 billion
Yen), will build on our programmes cartried out over the previous decade
and witl draw together and coordinate the energy technology programmes of
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our member states.

A major new feature is a programme of associated measures to promote the
commercial implementation of innovative energy technologies, using 2z
network of 33 designated oOrganisations for the Promotion of Energy
Technology throughout the Community. Our intention now is to extend this
network outside the Community. In particular, we are trying to identify
a suitable agency In Japah, to encourage a two-way flow of information
on Innovative energy technologies. Officials of mine have been exploring
this during a recent visit to Japan.

[t is clear that the problems which we face in this area are often very
gimilar, and that cooperation together in energy technology would be

mutually beneficial. 1t would also be in Iine with the agreement to
cooperate reached at the EC-Japan High Level Consultations on 25-26
October 1990 in Tokyo. | therefore hope that we can take further steps

to encourage this energy technology cooperation together., The develapment
of new and renewable energies (s a promising area. But c¢lean coal
tachnologies should also be looked at very closely.

\ .

The place of coal

The concept of an energy policy implies, indeed, that one takes into
account the place of each fuel., including coal in a balanced energy mix,
taking also into account the need to hetter protect the environment.

Coatl has played and will play in the future an important role within the
Community’'s energy policy provided a reasonable solution s found to the
environmental probliem. In the context of the worid energy situation,
geographical diversification of supply and substitution between different
energy sources are of paramount importance. Coal will therefore
continue to play an important role as a “regutator® of the ehergy markets
and i am referring here both to imported coal and Community coal which
have proved to be complementary.

An objective which is very Important with respect to Community coat, is
the development of the energy resources under satisfactory economic
conditions, and hence the pursuit of efforts to improve their
competitiveness. '

Having said that, it is however Important to add that the concept of
economic viability must not be left complietely to the free market.
Community coal has to be part of a lohg term concept bearing in mind
secur ity of supply.

The efforts the Commission is undertaking with regard to the security of
supply issue, should be seen in the perspective of achieving the single
energy market, which will indeed contribute positively to the Community’s
security of supply, alsa for coal.
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{ have touched upon the main issues Iin the Community’'s energy policy.
But i could not finish my intervention today without having some words
about the future of oil after the gulf crisis.

The end of the gulf war should have brought into question whether it is
desirable and possible fto favour a greater stability in the international
oil market and in particuiar in the oil price evolution.

This concern has not been a recent oha. [t had preoccupied many minds
throughout the 1970s, and had engendered the concept of the "minimum
safeguard price™ by the consumer countries and had encouraged the search
for an indexation formuia by the producing countries.

During the 1980s, the quest for this stability which as we know had
little success, brought about a recourse to the production quota formula
for OPEC, whilst the consuming countries endured this defenseless against
the market forces, pushing oil prices down in 1988, reaching unimaginabile
low levels (below 10 $/bbl).

The Gulf war has shown for the first time that a real convergence of
interests can exist between the three protagonists in the oil game
(producing countries, consuming countries and oil companies).

The producing countries, with OPEC's blessing, have quickly increased
their production to make up for the irakiskuwaiti deficit. The consuming
countries have proven the credibility of the mechanisms for the crisis of
the Community and of the IEA by exhibiting genuine solidarity and a
common analysis of the situation, the oil operators finally have shown a
remarkable ability to adapt to the new market conditions.

Today, the result appears in the figures. 0il prices are relatively
stable and are situated at levels close to those observed prior to the
crisis, that is to say in the regions of 18-20 $/bbl.

{ believe that improved market stability ie desirable for producing
countries as well as the consuminhg countries and oil aperators.

The challenge that lays ahead for the 1990s will therefore be to reach =z
greater understanding between the three maln players In the oll market
and to find a pragmatic approach to the stability of the oil markets
which can stand the test of time.

The policies, which should be implemented after the gulf crisis by the
Community, should give the main players in the oil g¢ame ¢lear indications
of our future objectives. They concern above all three lJeveis: the
political level, the market level and enhergy policy as such.

On the political level the Community would contribute to reinforcing
dialogue between consumers and producers.
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As far as the Commission is concerned it should stsp up the negotiation
of the free exchange agreement between EEC/GCC and azlso the membershxp of
the Community to the IEA.

On the industrial and market level there should be a support to the
investments in upstream oil producing countries, in order to better
contribute towards the functioning of the ol! market. (t would so develop
a favourable climate for investments in the oil and gas industry in the
upstream and downstream marketg. In this respect, the framework of the
energy charter could be of great interest for the development of better
industrial relations with atl the mediterranean countries.

Finaly, on the energy polictes level, like the other industrialised
countries, the Community should consider how to develop a coherent
approach of improving security of supply and envirohment protection,
espacially concerning COs through the use of fiscal instruments.

We should study maybe in the framework of the [EA, the leve!l of emergency
stocks and their posgible increase and more flexible utitlzation.

Furthermore; the Community and the other Industrialised countries should
develop technical cooperation and particularly the diffusion of european
technologies in the area of supply and demand in energy.

All these actions are presently being considered or already committed by
the Community.

I thank you for your attention and i am at your disposal for questions
you want to raise.
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REMARKS BY MARVIN RUNYON, CHAIRMAN
TENNESSEE VALLEY AUTHORITY
BEFORE THE JAPANESE ATOMIC INDUSTRIAL FORUM
APRIL 8, 1991 TOKYO, JAPAN

"THE IMPORTANCE OF INTERNATIONAL COOPERATION
IN WORLD ENERGY POLICY"

Thank you for that kind introduction. I'm honored to have this
opportunity to address such a prestigious gathering of world experts on energy.

Since 1980 when I became president of Nissan Motor Manufacturing
Corporation USA, I've been a frequent visitor to Japan. And I've continued to
visit Japan during my tenure as Chairman of TVA. My most recent visits have
introduced me to your electric utilities and their vendors, and I've seen for
myself the impressive accomplishments of your nuclear industry.

Among the people I met during my last trip which was just last month, was
Mr. Nasu, President of Tokyo Electric Power Company (TEPCO), and I feel
privileged to be part of his session at today's meeting. I certainly
appreciated his hospitality and his willingness to share his time and
expertise with me.

Over the years, I've observed how much my countrymen have learned from
your experiences, as well as how you have benefited from ours. I'm here to
advocate continuing that tradition of learning from one another because I
firmly believe that learning from one another is an important key in
maintaining a vital mix of energy options. Our world energy future depends on
having a mix of energy options, coal, nuclear, petroleum, natural gas,
conservation and so on, that are readily available for individual utilities
and nations to choose from, based on what most effectively meets their energy
needs.

I'm a businessman, and my discussion today will provide a businessman's
perspective on the practical implications of energy policy, and the importance
of international cooperation in keeping our energy options open, especially
the option of nuclear power.

In the next three years, TVA will have to decide how to meet a growing
demand for electricity in our region. We will want to choose among a variety
of energy supply options and choose the best one that meets the needs of our
customers. For nuclear power to continue to be a viable option for U.S.
electric utilities, including TVA, it will have to pass several tests which I
will talk about later in my speech. Its chances of passing those tests are
greatly improved through international cooperation and the cooperative
transfer of energy-related technologies among nations.

My central point is this. Individuals and nations can learn from one
another's experiences. This international learning can help us keep alive a
vital mix of energy options and advance technologies for each option, so that
individual nations, as well as individual utilities, can be free to choose
particular energy supply approaches that make the most sense to them.
Cooperation and choice are linked as key ingredients in this approach toward
energy policy.



You've already heard about my background, so let me tell you a little
about the organization I, represent, the Tennessee Valley Authority. The
Tennessee Valley Authority was created by the U.S. Congress in 1933 as part of
a historic sweep of legislation known as '"The New Deal' which established a
number of experiments in progressive government. TVA was intended to be a
federal corporation that combinesg the flexibility and innovation of a private
company with the responsiveness and authority.of a government agency. TVA has
embodied this philosophy throughout its history, and as a result of its
flexibility and willingness to change, TVA is now one of the few New Deal
corporations still in existence.

TVA has become one of America's largest electric utilities and continues
to serve a large portion of the southern United States as a regional
development agency. TVA's responsibilities include the management of the
1,050-kilometer Tennessee River and its tributaries which is America's
fifth-largest river system. TVA also operates the National Fertilizer &
Environmental Research Laboratory which has developed 75 percent of America's
fertilizer technology.

TVA's power system has a generating capacity of nearly 32,000 megawatts,
making us comparable in capacity to Japan's second-largest utility, Kansai
Electric Power Company. In comparison to Japanese utilities, we serve fewer
people but a much larger territory. To be specific, we serve a population of
about seven million people, less than one—-third the number of people served by
Kansai, but provide electricity for a geographic area of about 200,000 square
kilometers, about half the size of Japan. Our revenues of nearly 750 billion
yen a year are about one-fifth those of Japan's largest utility, TEPCO.

Like any private utility, TVA's power system is financially
self-supporting and is not in any way subsidized by the federal government.
One hundred percent of our revenues come from the electric rates that our
customers pay. :

TVA's generating facilities include 11 coal-fired, 29 hydroelectric, and
four nuclear power plants with a total of nine reactor units. Two of those
units are now operating, and we're loading fuel at a third.

When all of TVA's nuclear units are brought online by the end of this
decade, they'll produce about 30 percent of TVA's total generating capacity.
But by the year 2002, TVA projections indicate that we'll need even more
capacity. That means that within the next three years, TVA will have to make
one of those important choices that I talked about earlier. TVA will have to
choose how to best supply its customers' future energy needs.

Adding significant new hydroelectric capacity is no longer an option
because the Tennessee River system is now fully utilized. And environmental
considerations may lessen the attractiveness of another coal-burning plant.
As a result, TVA may be the only utility in North America to actively look at
new nuclear construction as an option for meeting future energy demands.



An important: consideration in TVA's decision to build a new power plant
will be the competitive environment in which we operate. Competition is a new
issue: for TVA and for most other U.S. electric utilities. It's part of the
energy policy environment in the U.S. that affects every decision a utility
makes. Although TVA is a corporation owned by the U.S. government, our
. government status. doesn't protect us from competitors. - Qur competitors can
and do come into our service area and try to steal our customers. In this
competitive environment, our customers are free to shop around for the best
power deal. And last year, TVA's largest customer announced it was going to
do just that. ’

The city of Memphis, which accounts for about 10 percent of TVA's .total
power sales, told us it might not renew its contract with TVA. Even though
Memphis ultimately concluded that TVA was still its best choice for power, the
situation reinforced the fact that we can't take our customers for granted.

And to remain competitive, TVA will have to choose its future power
sources on the basis of least-cost planning. That means we will choose the
energy supply option that provides the needed capacity, the least cost to our
customers. For nuclear power to be competitive in a least-cost planning
approach and remain a viable energy option in the United States, the costs of
nuclear plant construction, as well as the costs of operation and maintenance,
have to come down.

During my recent visits to Japan, I've been impressed with the efficiency
and innovative approaches you've demonstrated and especially your progress in
getting new units on line quickly and operating them safely. It's that kind
of innovation that is needed in our country. When I was here 18 months ago, I
toured TEPCO's Kashiwazaki power station where one unit was operating, four
were under construction, and two more were planned. Today, three units are
operating, two are under construction, and the two units planned will go under
construction in August. Nothing in my country can compare to that kind of
efficiency.

In the U.S., the average construction time for a new nuclear unit has been
steadily increasing. The last three U.S. nuclear plants to begin commercial
operation took about 15 years to build. In contrast, it takes the Japanese
nuclear industry as little as four years to bring a new unit on line.

The innovative construction approaches and technologies demonstrated in
this country could and should be shared with others through cooperative
agreements. Such cooperative agreements and technological exchanges could
help preserve nuclear power as an important option in a world-wide mix of
energy sources.

The recently established World Association of Nuclear Operators (WANO)
provides one avenue for sharing information and encouraging technological
exchanges among electric utilities with nuclear power plants. I attended the
inaugural meeting of WANO in Moscow nearly two years ago, and I know several
of the people in this audience also attended. At that meeting we were all
reminded just how important nuclear power is for a brighter future in nations
around the world.



Many of us also traveled to Chernobyl which increased.our personal
awareness of our tremendous responsibility to operate nuclear plants safely
and how that responsibility can be best met through international cooperation
as well.

Next month, WANO will be having its second meeting. This time the meeting
will be held in the U.S, . and the Chairman for this year's meeting will be
familiar to all of you, Mr. Nasu. The meeting will be held in Atlanta,
Georgia, which will also host the 1996 Summer Olympics, and I hope you can
come to both world-class events.

Another avenue for international cooperation is through individual
cooperative agreements between utilities that are facing common situations and
have common interests in maintaining a mix of energy options. During my recent
vigsits here, I've seen your technical innovations and your advancements in
efficiency, I've felt the confidence that your professionals have in their
technologies, and I've been impressed with their willingness to share what
they have learned.

If TVA makes the decision to order a new nuclear reactor, we will want to
open the doors for as much discussion and cooperation as possible. Those
doors of discussion and cooperation should be open as well for other energy
choices. The energy choices for an individual utility or a nation can all be
sustained through international cooperation.

Let me point out the practical choices that a utility such as TVA faces
and how the energy options it has to choose from can be enhanced through
sharing experiences and technologies. Our options to provide future capacity
for our system include oil, natural gas, coal, and of course, nuclear. Our
non-generating options include congervation and buying power from other
utilities.

Conservation is a necessary part of any long-term energy policy and is a
vital element in a world-wide mix of energy options. It's important that we
all use electricity wisely and efficiently. Industrial customers especially
need to get the maximum economic gain and useful work out of every kilowatthour
of electricity they buy. At TVA, we have an Internal Energy Management Program
that's identified potential energy savings for our industrial customers of
more than 140 million yen.

For several years, TVA participated in an international agreement through
which utility engineers and executives from developing countries came to TVA
to study our energy conservation techniques so they could apply them to their
own utility systems, thus helping to sustain the energy conservation option in
those countries.

While conservation is a vital ingredient in future load planning, it may
not be enough by itself to meet future energy demands for a particular
electric utility. Also, the costs of energy conservation efforts after a
certain point is reached may not be the least-cost power supply option, which
is now the case for TVA. As for purchasing power from other utilities, that



assumes there'll be power to buy. But U.S. utilities haven't ordered any new
paseload generating units in the past decade. And demand has been rising
faster than expected for the past two years. As a result, this year the U.S.
pnational capacity margin is expected to drop below 17 percent. So there might
not be enough power out there to go around, and it would be reasonable to
expect that available power would be sold at a premium price.

Under these conditions, one alternative exists for meeting TVA's future
energy needs, and that's to add capacity. TVA's capacity options come down to
pasically two: fossil and nuclear. In the U.S., the principal fossil
generating fuels are oil and coal. 0il is used heavily by some American
utilities, especially those in the Northeast, where 35 to 40 percent of
electricity is generated at oil-fired plants.

The recent Gulf War pointed out the dangers of relying too heavily on an
energy source like oil, a substantial portion of which must be imported.
Fortunately for TVA, less than 1/10 of one percent of our power is generated
from petroleum products. Gas is an important source of clean and efficient
power here in Japan, accounting for more than a third of TEPCO's output. But
its high cost precludes its becoming a base load energy source for many
utilities in the U.S. However, TVA might well be looking at a new gas peaking
plant within the next few years.

The bulk of TVA's power, more than 70 percent during fiscal 1990, comes
from coal which is abundant in the U.S. The long-term prospects for coal may
be limited by its links to acid rain and the greenhouse effect. Because of
recently passed Clean Air legislation, TVA may have to invest at least 170
billion yen on new pollution control technologies by the year 2000. - And those
technologies could increase our operating costs by at least 40 billion yen a
year.

TVA is conducting research into promising pollution control technologies
that might be more efficient and less costly. Our advanced fluidized bed
boiler is one of the national experiments for that technology.

Japanese utilities have achieved remarkable efficiencies in pollution
control. TEPCO, for example, spends about one-fourth of its total capital
investment budget on measures to protect the environment. And while Japan
consumes about 5 percent of the world's primary energy, it emits only 1.2
percent of its sulfur dioxide, and 2.1 percent of its nitrous oxides. With
performance figures like that, I'm eager to see some of your coal-burning
plants while I'm here, and technological exchanges in the area of coal burning
may be just as important to our countries and others as exchanges related to
nuclear power. '

Nuclear power has the potential to be the safest and cleanest way to meet
our future energy needs, and as I have already said, it is one of the options
we'll be considering at TVA. It could be considered to be the environmental
power source of choice. Even with its potential advantages, nuclear power in
America has gone into a holding pattern. Its momentum has stalled. No new
nuclear plants have been ordered since 1979, and at least 120 units planned
have been canceled. Today, America's 112 operating reactors account for only
one-fifth of the nation's electric power.



For nuclear power to expand in the U.S., for it to be a viable power
supply option for electric utilities, it must pass three tests: the safety
test, the economic test, and the public acceptance test. Passing the safety
test is a precondition for the other two because if nuclear power in the U.S.
or the world can't pass the safety test, it won't have the opportunity to pass
the other two. We've all learned that safety can't be compromised. That's
why safety has to be the top concern for any utility that's using or
considering nuclear power. -

Passing the economic test is just as important for nuclear power in the
United States. If every utility executive in the U.S. believes that building
a nuclear plant will run their costs so high that the utility will end up
pricing itself out of the marketplace, then not one nuclear reactor will be
ordered. Right now, U.S. utilities are willing to risk a capacity shortage
rather than risk the economic uncertainties of building and licensing new
nuclear units. There's no confidence that nuclear power can pass the economic
test. That lack of confidence is due in part to a pattern of ever increasing
costs of nuclear plant construction and the increasing amounts of time needed
to complete a plant. Clearly, that pattern has to be broken.

Standardized construction practices in France and Japan have reduced
construction times to as little as four or five years. If the U.S. nuclear
industry could build a new advanced nuclear plant in five years, estimates are
that the construction cost would be about half that of our most recently built
units. But getting good marks on the safety and economic tests won't be
enough if nuclear power fails the public acceptance test. In democratic
societies, public acceptance of nuclear power is crucial.

In the U.S. we have learned how public confidence in nuclear power can be
shaken by an accident at a nuclear reactor, no matter how small. In Japan,
you . are seeing how fragile public opinion is, following recent minor incidents.
Sharing effective ways of communicating with the public about nuclear power is
another area in which we all can learn from one another.

In the U.S. public opinion polls indicate that support for nuclear power
may be on the upswing. A survey last year found that nearly 60 percent of
Americans who considered themselves environmentalists thought that nuclear
energy should play an important role in meeting America's future energy
needs. And two-thirds of non-environmentalists surveyed supported nuclear
power.

We need to build on that positive public opinion through a first-class
effort to better educate our young people about nuclear power, and I don't
think we're doing a very good job of that in the U.S.

Clearly, the safety, economic, and public acceptance tests must all be
passed if the U.S. nuclear program is to break out of the holding pattern it's
been in since the late 1970s. To move out of this holding pattern, the U.S.
nuclear industry needs four things: a one-step licensing, standardized
designs, a nuclear waste disposal program, and a bold spirit of confidence
that has been lacking.



One-step licensing will ensure that the economic test can be passed by
reducing the time needed to plan and construct a plant and bring it online.
And it'll mean that if utilities build their plants to the original
specifications, their plants will be licensed.

Standardized designs will also help nuclear power pass the economic and
safety tests by speeding up licensing and construction and by increasing the
ease of maintenance and operation. In addition to one-step licensing and
standardized designs, a long-term national program for nuclear waste disposal
is essential if nuclear power is to pass both the safety and public acceptance
tests.

The technologies involved in both recycling nuclear fuel and in handling
spent fuel as waste are prime candidates for appropriate transfer through
international cooperation. And I firmly believe that international
cooperation can boost the confidence of those in the U.S. who are in the
position to advance the nuclear option in our country.

The nuclear option is vital to the energy future of our country and the
world. And I truly believe that international cooperation is a key to keeping
that option alive. The larger challenge for all of us is to sustain and
enhance all of the world's energy options through sharing knowledge and
relevant technologles on a global scale. The growing world population, with
its expectations for increased economic development, will need increased energy
supplies. To meet that increased demand wisely, we need to enhance our current
energy technologies and invent new ones, so that energy needs can be met
through choice. B

Learning from others can build excitement and motivate change. I'm
excited about the possibilities I see in the future for TVA and the changes
that can take place through international cooperation. Everyone here today
knows that we're living in a world of change, and this is espec1ally true in
the world energy arena.

The people who learn the most are those who will meet the challenge of
change and succeed. Those who fail to learn will fall by the wayside. Now is
the time to invent new avenues to learn from one another, to share our ideas
and experiences, and to help keep every energy option we have viable. Through
cooperation we can keep our energy choices healthy and vital. We can keep
them in good shape so they will be available to all of us when it comes time
to choose how best to meet the growing energy needs of the region we serve and
the world as a whole.

I would like to thank you again for this opportunity to share my views
with you. I've been very impressed with everyone I've met, I've been honored
by their hospitality, and I hope we can all share a sense of challenge and
excitement as this conference continues to address important energy issues
that face us all.
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THE FUTURE ROLE OF NUCLEAR POWER IN THE GLOBAL ENERGY BALANCE

Introduction

Energy demand and supply predictions for the future beyond the year
2000 should be viewed with great caution since they involve taking into
consideration many variables difficult to assess. However, general trends
can be more or less reliably identified.

A sound judgement on the role of nuclear power in the global energy
balance within the time span of some thirty years ahead should logically
be based on the consideration of, at least, the following factors:

- world energy and particularly world electricity demand trends;

- practically avallable sources or sources estimated to be
available to meet thls demand;
major requirements these energy sources should meet;
nuclear power potentials to meet these requirements;

- realistic assessment of present status nuclear power;

- special nuclear power related problems to be solved to fully meet
the requirements.

My intention is to briefly review the items outlined above on the
basis of expertise and data collected, assessed, or produced in the
International Atomic Energy Agency.

World energy and particularly world electricity demand trends

It is quite clear that large-scale introduction into the global energy
mix of a high-tech and rather controversial (in the light of public
attitude) energy source may happen only 1f the world energy demand
predictions would reliably demonstrate that at least for thirty years from
now energy requirements in general will continue to grow, despite
conservation measures in both industrialized, and in developing countries.

Predictions made at the 1989 World Energy Conference (WEC) show that
between 1985 and 2020 world energy consumption would rise by 50 to 75%.

Table 1: Prlmary Energy Demand
(in % with base 1985)

Year 1973 1985 2000 2020
Industrialized countries 88 100 124/115 1447124
Third World 64 100 157/145 231/212
World 80 100 134/125 177/152

N.B. figures in top mean moderate case and bottom limiting scenarios
{Source: Global Energy Perspectives 2000-2020 WEC, 1989
converted from original units)



IAEA estimates for the more limited time period (1989 2005) show the
following growth rates (Table 2):

Table 2: Estimates of total world energy consumptlon
(in % base 1989) and percentage used for
electricity production (in brackets):

Year , 1989 1995 2000 2005
OECD countries 100 (38) 105 (42) - 110 (45) 112'(49)
_ : ’ 110 (42) 118 (45) ©~ 123 (49)
CMEA countries 100 (26) 108 (29) 116 (31) 122 (33)
' 112 (30) 121 (33) 129 (36)
Rest of the world 100 (23) 117 (27) 131 (30) 143 (34)
120 (28) 139 (33) 155 (39)
World total v - 100 (30) 109 (34) 118 (37) 124 (40)
' » 113 (35) 126 (38) 134 (42)

N.B. The top and bottom figures are low and high estimates
respectively. , ; .
(Source: IAEA Reference Data Series No. 1, July 1990
converted from original units)

Estimates of total electricity generation made by the IAEA show that
it would grow at an average 3.2% - 4% annually from 11,100 TW.h in 1989 to
18,300 - 20,900 TW.h in the ‘year 2005 with an increase by about 65% to
88% during thls period.

The detailed figures of electricity generating capacity required are
summarized in Table 3. 1In Latin American, Eastern European, African,
Middle East and South Asian, and Far Eastern regions, electricity .
generating capacity would be almost doubled by the year 2005.

fable 3: Estimates of total electr1c1ty generating capa01ty
[IAEA low estimates case in GW(e)]

Year 1989 ' 1995 2000 2005
North America 871 1035 1133 1268
Latin America 159 224 285 347
Western Europe 564 616 675 731
Eastern Europe™’ 477 586 676 759
Africa 73 102 131 161
Mid.East and S.Asia 142 195 243 288
S.East Asia and Pacific 75 .92 ) 107 122
Far East 365 453 551 646
World total , 2725 3304 3801 . 4322
OECD countries 1642 1905 2098 2319
CMEA countries 468 574 662 745
Rest of the world 615 . 825 1041 1258

“Yincluding USSR
(Source: IAEA Reference Data Series No. 1, July 1990 Edition)



Thus WEC and IAEA predictions correlate in forecasting the demand
growth. There are also some other studies made by IEA(OECD), CEC, IIASA,
Goldemberg, etc., also conforming with the major trend.

Practically available energy sources and major requirements they should
meet

Consideration of means able to gsolve large scale world energy growth
problems for the next thirty years or so, should naturally be limited to
those sources and technologies already proven and economically competitive
or those under development for the future and might be expected to
contribute economically within the period under review.

The above condition practically limits our consideration to some well
known 'conventional' sources of energy like coal, o0il, gas and hydro, and
to nuclear energy.

As regards the so-called alternative energy sources now in development
stage (solar, wind, biomass, geothermal, tidal, and so on), with full
support of their further and more intensive development, we, however,
should exclude them from the list of practically available, proven,
economically competitive large scale energy sources. The same World
Energy Conference conclusions state that new and renewable sources of
energy are estimated to meet no more than 3% of world energy demand in
2020.

To assess the potential role of remaining conventional energy sources
and nuclear energy, several economical, political, environmental and
social factors which may govern the decisxons of energy pollcy makers
should be considered.

The most important of them, I believe, are:

- economical competitiveness;

- health and environmental impact;

- long-term resource availability;

- desirability of diversification of supplies;

- public acceptance. N
Let us very briefly review the practically available energy sources in

the light of the above mentioned factors (their role in the present energy

consumption is presented in Figure 1):

- coal will be available for many centuries and will probably be
economically competitive within existing environmental release
requirements, but is ecologically unsound in the long term.
Introduction of new sophisticated purification technologies
(clean coal technologies) may significantly reduce NO,, and
SO, releases at the same time significantly reducing economic
competitiveness. But the 'greenhouse' impact would in any case
remain the major negative factor; CO, taxes may further reduce
competitiveness.



Nuclear Power
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Geothermal
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Hydro Power
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Percentage shares of total energy consumption by
type of fuel during 1989

Fig. 1

Source: IAEA - RDS-1, 1990



- oil and gas - may be available for a number of decades with

' steadily increasing costs and accordingly decreasing economics,
but they could and should be more efficiently used in chemical
industry as feedstocks. Both are ecologically better than coal
in burning. Natural gas (in CO, output) is better than coal by
a factor of 2, but pipeline leakages of 1% - 2% may offset its
advantages. Securing regular supply from far located regions may
cause serious problems from time to time.

- - hydro - about 60% of the world potential is already exploited (in
developed countries close to 100%). Hydro is considered
ecologically clean, but on deeper scrutiny not environmentally
benign (impact in the storage areas, change in water flow
patterns, etc.).

and, finally,

- nuclear - the resources are available for centuries (particularly
with the utilization of plutonium), is economically viable,
ecologically under normal operation, and can be made acceptable
under accident conditions. Nuclear is practically independent of
regular fuel supply problems.

Even this short overview, I believe, clearly shows that nuclear power
has all the rights to be considered as at least a serious partner in the
future global energy mix. Nuclear power's real potential to meet
practically all the requirements listed above are very high and in some
cases as we try to show later, the potential advantages of nuclear power
are obvious. -

However its future is still in dark clouds for many countries. What
are the problems and what should be done to overcome them. To answer all
these questions, let us consider a realistic assessment of the present
status of nuclear power, lts short term outlook and the problems nuclear
power is facing. b

Present status of nuclear power

Today 24 countries benefit from nuclear electricity. In addition,
four other countries, e.g. China, Cuba, Iran, and Romania, have their
first nuclear power plants under construction.

At the end of 1990, 423 nuclear reactors were in operation, with a
total installed net nuclear capacity of 326 GW(e), amounting to 5623
reactor years of operating experience. There were also 83 nuclear
reactors under construction totalling nearly 66 GW(e), mostly in the USSR
- 21.2 GW(e), Japan - 9 GW(e), France - 8.3 GW(e), Czechoslovakia - 3.3
GW(e). and Romania ~ 3.1 GW(e). During 1990, ten new reactors were
connected to electricity grids in Canada (2), France (3), Japan (2),
United States (2), and USSR (1).

Table 4 shows the percentage distribution, by country, of the world's
installed nuclear generating capacity as of the end of December 1990,



gtates belonging to the Organization of Economic Co-operation and
pevelopment (OECD) accounted for 265 GW(e), corresponding to 81.5% of
world capacity in 1990, and the states which belonged to the Council for
Mutual Economic Assistance (CMEA) contributed 42 GW(e), corresponding to
about 13% of the total, while developing countries account for 18 GW(e) or
5.6% of the total. ' .

Table 4: Distribution by country of the world's installed
nuclear generating capacity as of 31 December 1990.

in operation under construction

No.of Total % of No.of Total % of
Units MW(e) capacity Units MwW(e) capacity

States members of OECD 331 265408 81.45 26 24751 37.64
USA 112 100630 30.88 1 1165 1.77
France 56 55778 17.12 6 8305 12.63
Japan 41 30917 9.49 10 9012 13.70
Germany 26 24430 7.50 6 3319 5.05
United Kingdom 37° 11506 3.53 1 1188 1.81
Canada 20 13993 4.29 2 1762 2.68
Sweden 12 9817 3.01 0.00
Spain 9 7067 2.17 0.00
Belgium 7 5500 1.69 0.00
Switzerland 5 2952 0.91 0.00
Finland 4 2310 0.71 0.00
Netherlands 2 508 0.16 0.00

States members of CMEA 62 42167 12.94 40 30438 46,29

- USSR 45 34673 10.64 25 21255 - 32.32
Czechoslovakia 8 3264 1.00 6 3336 5.07
Bulgaria 5 2585 0.79 2 1906 2.90
Hungary 4 1645 0.50 0.00
Romania 0 0 0.00 5 ‘3125 4.75
Cuba 0 0 0.00 2 816 1.24

Other states 30 18298 5.62 17 10571 16.08
Korea, Rep.of 9 _. 7220 2.22 2 . 1900 2.89
South Africa 2 1842 0.57 0 0.00
India 7 1374 0.42 7 1540 2.34
Argentina 2 935 0.29 1 692 1.05
Mexico 1 654 0.20 1 654 0.99
Yugoslavia 1 632 0.19 0 0.00
Brazil 1 626 0.19 1 1245 1.89
Pakistan 1 125 0.04 0 0.00
China 0 0 0.00 3 3.27
Iran 0 0 0.00 2 2392 3.64

Total (*) . 423 325873 100.00 83 65760 100.00

N.B. The total for 'Other states' includes 6 units in operation in
Taiwan, China, accounting 4890 Mw(e)
(Source: IAEA PRIS database)



In energy terms, nuclear power generated about 1,901 TW(e).h of
electricity during 1990, an increase of 2.4% over 1989, and accounted for
about 16% of the world's electricity production.

Figure 2 shows a historical development of nuclear electricity
generation and its contribution to total electricity production since
1960. After more than 30 years of development, nuclear power 1s today
providing a sizeable portion of the world's electricity. 1In the period
since the first oil shock in 1973, nuclear based electricity production
increased by sixfold. ‘

However, the importance of nuclear power is very different in
different countries. France is highest in the world with 75% of its
electricity coming from nuclear power. Belgium generated 60% of its
electricity from nuclear plants, Hungary 51%, the Republic of Korea 49%,
and Sweden 45%. Ten countries now generate more than 30% of their
electricity from nuclear power. (Figure 3).

Although the Chernobyl accident has drastically influenced nuclear
power developments and plans in a number of countries, particularly in the
USSR, in the period since the accident, some 98 GW(e) have been built up
worldwide to contribute to the world electric power sector, while about 24
GW(e) have been shut down or cancelled.

Future Outlook for Nuclear Power

During the next ten yvears, growth in nuclear power will not resemble
the past. Not only have the growth rates for electricity consumption in
the industrialized countries declined over the past decade or more, due to
either cancellation or delays in previously planned capacity additions,
but also public concerns regarding nuclear power have seriously affected
its growth. Thus, actual growth has consistently been lower than
forecast. Due to the continuing long period for nuclear implementation,
nuclear generating capacity additions in the short term (up to about the
turn of the century) will largely be determined by past decisions,
although construction, licensing delays, or policy changes could still
have an effect. The situation after the year 2000 is less predictable but
hopefully less gloomy. -

The IAEA's most recent estimates of installed nuclear'geherating
capacity and nuclear electricity up to 2005 are shown in Figure 4.

The total (low) projected increase in nuclear generating capacity from
318.3 GW{e) in 1989 to 450 GW(e) in 2005 corresponds to an average annual
growth rate of 2.2% and a total increase of 132 GW(e) during this period.

During the same period, nuclear generating capacity in developing
countries (here the word 'developing countries' is used to mean states
which are neither OECD members nor CMEA members) is expected to reach 40
GW(e) by the year 2005, corresponding to 21.7 GW(e) of nuclear capacity
additions and an average annual growth rate of 5.0%. Nuclear power in
developing countries is expected to continue to gain an increasing share
of electricity generation from 3.8% in 1989 to a 5% share by the year
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2005. In capacity terms, 16.5% of all new nuclear generating capacity to
be placed in commercial operation in the world by the year 2005 is
expected to be in developing countries.

Factors influencing nuclear power future prospects

In discussing the general factors governing the selection of energy
options for the future, we have discussed high nuclear power potentials in
comparison with other energy sources. We maintain that nuclear power is
economically viable, ecologically clean (adding 'under normal
conditions'), and can be made acceptable under accident conditions.

These and similar claims, however, may be questioned by our opponents
and to turn the claims into the category of 'proofs', a lot of effort is
required. Both in technically supporting and further upgrading the levels
of economical competitiveness, ecological cleanliness, high reliability
and safety, and in being able to convince our opponents and
decision-makers of that.

a) Economics

Economics of nuclear power (as well as of other sources) is a moving
target rather than a granted advantage. IAEA and OECD/NEA's recent joint
assessment (presented in Figure 5) show that, inspite of a number of well
known factors, contributing to the increased cost of nuclear power, it is
still highly competitive in a number of countries. However, its
competitiveness is closely dependent upon such well known factors as time
of licensing and construction, degree of standardization and possibility
of serial introduction to say nothing of interest rates and costs of
competitive fuels. Therefore, to maintain and further improve the
economic competitiveness of nuclear power, further steps should be
undertaken,. particularly in such institutional areas as licensing and
taxes.

The developments now under way, particularly in the field of so-called
advanced reactors, based on proven technologies give us good perspectives
for the near future to get easily licensable, simpler, safer and cheaper
reactors. The natural trend of gradually increasing oil and gas costs
with the depletion of resources will also work to benefit nuclear.

b) Environmental impact

One cannot separate the economics of energy and the environmental
consequences resulting therefrom. Environmentally friendly, competitive,
and commercially viable energy sources may be an oxymoron. A cost-benefit
analysis of the various options available for use may well find that, of
those costs and benefits that are quantifiable, the one energy source that
will give the most for the least is nuclear power. The Intergovernmental
Panel on Climate Change (IPCC), created by the UN Environment Program
(UNEP) and the World Meteorological Organization (WMO) was formed in 1988
to provide a scientific assessment, impacts assessment, and elucidate
response strategies to global warming. Its final report, produced in
1990, has now served as the platform from which international

I-1-12
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negotiations have commenced to prepare a framework convention on global
warming. For the energy sector, 'low and non-CO, emitting' energy
sources are the preferred means. Nuclear power is not explicitly
mentioned although in background documents its does appear. Since its
inception, the IAEA has been involved in the IPCC, especially in response
strategies, to present factual information on nuclear power and to place
it in perspective with other energy sources.

As we already discussed, there are now only two energy sources which
are technically and economically proven on a large scale and which can
produce large amounts of energy without adding significantly to CO,,

NO,. or SO, emissions. These are hydropower and nuclear power. For
hydropower, there is still an undeveloped potential, in particular in
developing countries, and this should certainly be used where
environmental concerns can be met. In industrialized countries, there is
a limited exploitable potential left. Nuclear power is seen as one of the
most feasible sources now avalilable to generate electricity in the
quantities needed and without producing greenhouse gases. Although
significant opposition to nuclear power exists in many countries, and
deliberate attempts are made in some countries to ignore it, it will not
go unnoticed if energy demand increases, and as the search goes on for
means of restraining CO. emissions that nuclear-powered electricity
generation is a very substantial source of CO,~free energy and that the
potential for an expansion of this source exists.

Nuclear power is already helping to avoid additional CO,. Were the
electricity currently produced by nuclear to have been produced by coal
instead, it would have resulted in approximately 2 billion tons annually
of additional CO,. In an analysis-prepared for the IPCC, the IAEA
assumed two post-2000 growth paths for nuclear power of 40 and 60 GW/yr
respectively. The analysis was not a forecast, but rather a hypothesis:
given political will, what would be the amount of CO., avoided should one
pursue one or the other path. Table 5 shows the results of this exercise:

Table 5: Potential CO, emissions avoided as a result of a business as
usual and an accelerated nuclear development path
(in million tons of Carbon) '

1988 2000 2010
Business-as-usual *)
CO, avoided 438 660 870
Percentage reduction **) 21% 21% 21%
Case 1 (+40 GW/yr) ¥**x)
CO, avoided 438 660 1270
Percentage reduction **) 21% 21% 30%
Case 2 (+60 GW/yr) **¥*)
CO, avoided 438 660 1590
Percentage reduction **) 21% 21% 38%

*) Nuclear power is introduced at a rate keeping its percentage in the
energy mix constant at 1988 level.

**) Relative to total emissions that would result if nuclear were replaced
by coal

**%) after the year 2000.
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. The implications of this ‘analysis are that by the year 2010, the
assumed addition of nuclear power could have avoided some 30~38% of the
cO., emissions compared with the case if coal had been used instead.

since it is almost certain that despite all the measures taken in
some, unfortunately limited, countries, the world environmental situation
will continue to deteriorate at least up to the end of the century. The
chances that environmental considerations will play an ever increasing
role in the decision on energy options would again favour a nuclear
choice. ' o '

c) Nuclear safety and radiocactive waste problem

The TMI and particularly the Chernobyl accldents have sharply
increased the attention of people and governments to the safety of nuclear
power operations.

Notwithstanding all convincing advantages of nuclear power described
above, nuclear power has certain chances of not surviving as a significant
energy source for the future, if we cannot prove that it is safe enough
both under normal and accidental conditions.

The problem of what is 'safe enough' is a problem for specialists, but
even more so for the public, which has to get used to the acceptable risk
and comparable risk approaches.

Already in the early 1970's, the IAEA served as an instrument for
building an international consensus on safety standards and practices, and
has updated these standards to reflect current thinking, experience
gained, and major advances 1in the state of the art.

While standards and regulations are indispensable to ensure nuclear
safety, equal attention must be paid to operational safety of the 423
nuclear power plants in operation today in the world, and of the 83 plants
that will soon be put into operation. 1In this regard, to assist its
Member States, the Agency has been offering several safety-related
services, such as the OSART programme, review operational safety of
nuclear power plants, and ASSET programme, to assess safety significant
events.

The technical causes and phases of the Chernobyl accident were
analyzed in detall under the auspices of the IAEA in 1986, and the Agency
has since been continuously engaged in various studies concerning the
accident.

An important international project corroborating existing data and
assessing the current radiological situation, individual and collective
doses, environmental contamination and clinical health effects and
evaluating the protective measures taken after Chernobyl will be completed
in May 1991. Over a hundred international experts in different fields
from 24 countries and 6 international organizations, in addition to the
IAEA, have visited affected areas and thousands of measurements have been
taken. The purpose, of course, is not only to obtain as accurate an
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assessment as possible, but also, when such an assessment is made, to help
identify the most appropriate responses. The results will be presented
for international scientific discussion on 21 - 24 May 1991.

In order to strengthen nuclear safety worldwide, a conference is being
organized by the Agency in September 1991 to discuss the next phase of
international co-operation. After the Chernobyl accident in 1986, an
expanded nuclear power safety programme was launched in the IAEA and many
new activities were embarked upon. It is felt that the time has come not
only to assess what has been accomplished but also to map the road to be
taken in the future. Even though ultimate responsibility for nuclear
power safety remains vested in the governments of the countries in which
the nuclear activity is taking place, safety is at the same time
considered a question of international concern. ‘

Figure 6 summarizes the major nuclear safety tasks the nuclear
community is facing to secure further expansion of nuclear power
development.

Both national and international efforts should be strengthened to f£ill
the gap between technology status and public awareness of it. The major
steps should include experimental confirmation of reliability and safety
of different waste disposal aspects and particularly those supporting
validity of scientific long-term predictions. The very fact of actual
operation of a prototype waste disposal repository would be very
important.

The Agency has recently initiated new activities in the preparation of
safety standards and guides for safe long-term storage of spent fuel, as
well as for waste management and disposal of high
activity wastes (RADWASS programme).

d) . Non-proliferation consideration

There is one more nuclear power specific consideration which, if not
understood correctly, may be used by opponents as an argument against
further expansion of nuclear power.

This consideration arises from the concern that proliferation of power
reactors means proliferation of nuclear weapons.

Let me remind you that the Atoms for Peace programme which contributed
to the creation of the IAEA within the UN system was based on the
philosophy that nuclear technology, material and equipment would be made
available under commitments that they would only be used for peaceful
purposes. The IAEA's safeguards system has been created and put into
operation to verify these commitments.

Although the Agency's route did not become the major one in the world
transfer of commercial nuclear technology, the signing of the NPT in 1968
made use of the Agency's Safeguard System for verification of voluntary
NPT signatories (137 countries today) that all their nuclear activity is
for peaceful purposes only. Some 90% of all fissionable material outside
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nuclear-weapon states is now under IAEA safeguards. The fears which were
common a quarter of a century ago that many additional states would
acquire nuclear weapons have not materialized.

The years past clearly demonstrated that adherence to the NPT gives in
exchange for non-proliferation obligations full rights and opens wide
possibilities for access to: world peaceful nuclear technology. Recent
developments in Latin America and Africa provide further evidence of the
importance of NPT adherence. B

The entire 50 year history of nuclear development clearly shows that
nuclear weapons capability has never resulted from peaceful nuclear power
development. Just the opposite has been the case, broad deployment of
peaceful nuclear power objectively requires broad international
co-operation, broad transfer of nuclear technology which today is only
possible in the framework of the non-proliferation regime with
verification of peaceful use commitments by means of IAEA safeguards.

Conclusion

The availability of energy is essential for the world economy. The
demand for energy has been increasing at a rate of 3% since 1986, in
comparison with the stagnated growth of energy at around 1% a year after
the second oil crisis in 1979 which was largely due to energy efficiency
measures. Current predictions show that despite all conservation
measures, world energy demand will rise over the next thirty years by
50-75%.

Electricity is a preferred end-use form of energy for both developing
and industrialized countries due to its convenience, efficiency and
overall versatility. 1Increasing demand for electricity is thus the
logical future development, and it is clear that it will assume growing
importange in the future.

Based on the .long term prospects of world energy and electricity
demand, the need to diversify energy sources to reduce the world's
dependency on oil especially from sources in the Middle East, together
with global environmental evolution, nuclear power will remain and even
enhance its position as an important element both in the world energy
supply mix and in global environmental protection.

The Chernobyl accident helightened public concern on nuclear risks and
has had a profound influence on nuclear programs worldwide. The public
wishes to be involved in deciding the key directions of policy
development, especially in regards to nuclear development. Energy
decisions, while never the sole domain of governments, are coming under
increasing public scrutiny. Future development of nuclear energy will
depend, to a considerable extent, on the nuclear community's efforts in
reducing the public concerns and restoring their confidence in nuclear
energy. In this regard, the ability to explain to the public why nuclear
power is needed and to clarify the main features of this particular
technology is much more important than before.
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As an international co-operation organization, the Agency will
continue to play an instrumental role in assisting Member States in )
planning optimal energy and electricity systems, with due consideration of
the global energy security and environmental protection issues.
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North America

Latin America 159 224 285 347
Western Europe 564 616 675 731
Eastern Europe 477 586 676 759
Africa 73 102 131 161
Mid. East/South Asia 142 195 243 288
SE Asia/the Pacific 75 - 92 107 122
Far East 365 453 551 646
World Total 2725 3304 3801 4322
OECD countries - 1642 1905 2098 | 2319
CMEA countries 468 1574 662 - 745

~ Rest of the World
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Dlstnb_utlon by country of the world’s i st‘ 'II‘_ d_ n_uclear :
- -v_..generatmg capaclty as of 31 _,December 990

ln operatlon Under constructlon

No of Total %of Noof Total ~ 9% of
Units  MW(e) capacity Units Mw(e) capacity

States Members of OECD 331 265,408 81.45 26 24,751 37.64
USA 112 100,630 30.88 1 1,165 1.77
France 56 55,778 17.12 6 8,305 12.63
Japan 41 30,917 9.49 10 9,012 13.70
Germany 26 24430 750 6 3,319 5.05
United Kingdom 37 11,506 3.53 1 1,188 1.81
Canada 20 13,993 4,29 2 1,762 2.68
Sweden 12 9,817 3.01 0.00
Spain 9 7,067 217 0.00
Belgium 7 5,500 1.69 0.00
Switzerland 5 2,952 0.91 0.00
Finland 4 2,310 0.71 0.00
Netherands 2 508 0.16 0.00

States Members of the CMEA 62 42,167 12.94 40 30,438 46.29
USSR 45 34,673 10.64 25 21,255 32.32
Czechoslovakia 8 3,264 1.00 6 3,336 5.07

‘Bulgaria 5 2,585 0.79 2 1,906 2.90
Hungary 4 1,645 0.50 0.00
Romania 0 0 0.00 5 3,125 4,75
Cuba 0 0 0.00 2 816 1.24

Cther States 30 18,298 5.62 17 10,871 16.08
Korea, Rep. of 9 7,220 2.22 2 1,800 2.89
South Africa 2 1,842 0.57 0 0.00
India 7 1,374 0.42 7 1,540 2.34
Argentina 2 935 0.29 1 692 1.05
Mexico 1 654 0.20 1 654 0.99
Yugoslavia 1 632 0.19 0 0.00
Brazil 1 626 0.19 1 1,245 1.89

Pakistan 1 125 0.04 0 0.00
China 0 0 . 0.00 3 2,148 3.27
Iran 0 0 0.00 2 2,392 3.64
TOTAL 423 325,873 100.00 83 65760 100.00

‘Note: The total for "other States" includes 6 units in operatlon e
n Taiwan Chma accountmg 4890 MW. - e: IAEA PRIS database -
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IAEA projection up to 2005

1989

Share of Capacity | Share of  Average
. total total rate of
Capacity

iti Capaci
electricity addition pacity electricity addition

GW(E) (%) GW(e) GW() (%) (%/yr)

World Total 318 11.7 +132 450 10 2.2

(+210) (528) (11) 3.2)

Developing 18 = 3.0 +22 40 32 50
countries N (+43) (61) 3.8) (7.9
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(relative to total emmissions that would
result if nuclear were replaced by coal)

mix constant at 1988

): Nuclear power is Introduced at a rate keeping its percentage in the energ

~ 1988 2000 2010
Business as usual(*)
CO2 avoided 438 660 870
Percentage reduction 21% 21% 21%
(relative to total emmissions that would
result if nuclear were replaced by coal)
Case 1 (+40 GW/yr) (**) |
CO2 avoided 438 660 1270
Percentage reduction 21% 21% 30%
(relative to total emmissions that would
- result if nuclear were replaced by coal)
Case 2 (+60 GW/yr) (**)
CO2 avoided 438 660 1590
Percentage reduction 21% 21% - 38%
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HACTOSLLIEE M BYQYLLEE ATOMHOM DHEPTETUKU U
MPOMBILLIEHHOCTA B CCCP

B.d. Konoeanos

B nacrosuwee spema B Coserckom Coroze aTomHas
IHEPreTUKE, HECMOTPA HAa €€ OTHOCHTENBHO HebonbLyo
AOMO, UrPAEET 3HaUMTeNbHYIO ponst,. [pexae Bcero
NOTOMY, YTO €€ BKNaj B NPOU3BOACTBO BNEKTPOIHEPI UM
B MPOMBILLNEHHO PAa3BHUTBIX PErMOHaX CTPaHbl 3HaAUMTENEeH
u coctasnser: 33,1% no obbearHeHHON 3HePreTHYECKOU
cucteme (ODC) Cesepo-3anap, 22,7% no O3C
Ykpaunel, 21,7% no ODC Lentpa u 16,7% no O3C
' Bonru. Kpome 3tOro, ecnm paccmatpusats obuiee
KOnMuecTBO  Haxopawwmxcs B axcnnyataumm B CCCP s
HacTosllee Bpems 3HepProbnoKos Ha aTOMHbIX
anexTpuiecknx craHumax (ADC) u ux cymmapHyro
MOWHOCTL, TO NoO dToMy nokasartento CCCP HaxopuTes
Ha TpeTbem mecTe B mupe nocne CLUA m dpaHumm,

B CCCP na 1 saxeaps 1991 ropa Ha 15 ASC
aKcnnyaTMposanoce 46 aHeprobnokoe obuen
MoLHocTEo 36 560 mBr (3), Ha koTopeix B 1990 roay
6eino seipabotado 211,5 mnpa,. ker. vac.
3NeKTPO3Heprim, YTo coctasnset 12,5% ot obuwero
NPOM3BOACTBA BNEKTPOIHEPIiM B CTPAHE.



FoBOpPS © NPOM3BOACTEE BNEKTPOIHEPTUM B CTPAHE B
LeNnoMm, cneayer oTmeTuTk, uto okono 70% ee
BbipabaTbiBacTcs Ha TennoBbIX 3nekTpocTaHumax (T3C),
CHMUratoWMX yronb, Hed e 1 ras; okono 18%
NPOU3BOANTCA Ha MMAPO3NEKTPOCTAHLMAX,

AHBNU3NPYS BOBMOMHOCTH PA3BUTHS SHEPrETHKM B
CCCP B 6nmaiiuee Bpems, cnegyeT cKasaTh, YTO B
EBPONEMCKON YacTi CTPaHbl BRAA MM MOKHO OMMAATH
CYLLECTBEHHOTO YBENMHEeHUs 3HEPronpoM3BOACTBA HA
yronbHbix TIC. Yake cerogHa cpegHee paccTosHue
TRAHCNOPTUPOBKM TOMMMBA M3 BOCTOUHBIX PAMOHOB B
u.éH*rpaanble M Ha Ypan cocTaBnsioT oKono 4 ThiC. KM, a
B obuem obreme rpysoobopoTta neperBoskn ToNNMBE
cocrasnsior 40%. Kpome Toro, 3Konornueckn BpegHoe
BospeicTemne yronbHeix TIC m BbICOKME
KanuTanoBnoMeHus, Heobxoanmele ANsS ero CHUXKeHus 4o
APMEMNEMOrO YPOBHS B MyCTOHACENEHHbIX PaioHaXx
esponeiickoi vactn CCCP, crasar yronsHele T2C B
HEKOHKYPEHTHOCNOCOBHLI@ YCMOBUS B DTOM PervoHe,

3atpatbl Ha pobblvy HedTH NO NPOrHO3am PEesKo
BoapacTyT yxe k 2000 ropy B 1,5-1,8 pasa, a k 2010
roay - B 2-2,5 pasa, nosToMy yxe B Bmkaiiune rogs!
MCNONbL3OBAHME HEMTENPOAYKTOB B KAYECTBE KOTENbHOIO
TOMNMBA CTAHET TAKXKE 3KOHOMMYECKM HEONPAaBbaHHLIM.

KoHeuHo, Hannume KpynHeIX MEecTOPOMKAEHMIA
npupoaHoro raza crasut Cosetckuii Cotos B yHVKanbHble
YCNOBWSI NO OTHOLWEHMIO K NPOMbILNEHHO PAa3BUThIM
cTpaHam mmpa. MNMo-supumomy, B Gnmkaiiwme 30-40 ner
TONLKO 3NEKTPOCTaHUMKW M KOTEMNbHbIE Ha NPUPOAHOM
ra3e MoryT pearnkHO PacCMarpuBaThCs KaK anbTepHaTvBa
A3C n TIC B eBpONEHCKON YacTh CTPaHBbI. |



OpHaKO M B 3TOM Cny4ae cregyeT y4MuTbiBaTh, YTO
cpeaHss fansHOCTL Nepepayn rasa ysenuumnace ¢ 530 km
B 1956-60 ropax po 2400 km B HacTOAWEE BPEMS,
NPUYEM TEHRGHUME POCTa PACcCTOAHMS NPOROMKAEeT
OCTaBaThLCA,

Takum 0Bpaszom, ¢ TOUKM 3pPEHU SKOHOMMKM
APEMMYLLECTBEHHOE Pa3BMTHE SREPHON
AMMEKTPOIHEPTrETUKM B EBPOMENHCKON HacTy
NPEACTABNAETCH OBOCHOBAHMBLIM.

Crepyer rake yuntelBaTk TO, YTO pasputme
TOMIMBHO-3HEPI@TUYECKOrO KOMNNEKCA AONMKHO MCXOAMTD
HE TONMbKO M3 3BKOHOMMYECKHX, HO U BKONOIrMUECKHUX
TPeboBanuit M BbiTh COLMANLHO NPUEMAEMO AN
COOTBETCTBYIOLMX PAMOHOR pasmeLleHms
SHEPrOMCTOUHUMKOB M OBLLECTBa B LLENOM,

YTo KacaeTcn 3NEKTPOIHEPreTUKU Ha OPraHMHecKoMm
TonnuBeE, TO BEIBPOCH! (CBPOCHI) 3arpASHAIOLLMX BRLUECTR
npu pabote TIC HACTONLKO 3HAYMTENbHBI, YTO BTO
NPUBOEMT K XOPOLLIO W3BECTHLIM NOCNEACTRMAM HE TONBLKO
B JIOKANLHOM M B PErMOHaNbHOM NMnaHe, HO U B
rnobansHom macwrabe. K nocnegiemy oTHocuTes
usMeHeHue Tennosoro BGanadca 3emnu ua-3a Belbpocos
YFNEKMCNOro rasa M nbinm.

SoepHas e 3HepreTMka nuileHa psga HefoCTaTKkoB,
XapaKkTepHbiX AN OpraHM4ecKoro ToNNUea: aspo3oneu 1
HeobpaTumoro notpebneHns Kucnopoaa us
OKpYyMatoweh cpepbl. Het BbIOPOCOB TOKCHYHBIX
XMMHUYECKUX BELLECTB, ANA PeakuMu AeneHus ypaHa He
Tpebyercs kKucnopoa,. PaguoaktusHoe 3arpssHeHne
OKpPYMaAOWEH Cpedbl, a TaKXKe BO3MOHAN A03a
obnyuenns Hacenenns ans GesasapuiiHo paboTatoLieH



A3C HaMHOro HUMe YCTAHOBMEHHbIX CaHUTApPHO-
MUrMeHUYECKMX Npenenos,

Takum 0BpasoMm, Kak ¢ 3KOHOMUUGCKON, TaK M ¢
IKONMOTMYECKOMN TOUEK 3PEHMS Mbl NPHMXOBUM K BbIBOLY O
HEOBXOAMMOCTU UCNONLAOBAHUSA ATOMHON BSHEPrMK B
CCCP v ee panbHellero paseutns, 0cobeHHO B
eBPONENCKOM YacTH CTPaHbI,

Ons Toro, 4robe! NPaBMnLHO NOHATL CErofHAlUHee
COCTOAHME KaK AaTOMHOMN BHEPreTUKHU, TaK M
obecneumsatouien ee npomeiwnenHoctm B CCCP, a
TAKE BOZMOXKHOCTH MX BAnbHEWLUEro passutus, crnepyer
obpaTMTLCS K MCTOPUM,

Kak nasecTHO, K KoHuy 60-x rogoe B CCCP 6bina
yXe BbINONHEHA LUMPOKAS HayuHas rnporpamma nomcka
Hanbonee ONTUManeHbLIX Ans CrpaHbl THNOB
3HEPreTHYECKMX PEaKTOPOB, CnocobHbIX obecneunsaTh
NPOUIBOACTBO BMEKTPOIHEPIMM B KPYIMHLIX
NPOMBILLNEHHBIX MacliTabax., OcHOBY COBETCKON SAGPHOM
BHEPreTMKM COCTaBMNM OBa TMNa peakTopos. OfMH M3 HUX
- 3TO Haubonee PacnpPoCTPaHEeHHbIN CErogHs B Mupe
PEeaKTop ¢ BOAOW NOL OABNEHUEM, BNepBble
NPEUMMEHEHHbBIM AQEPHBIMK AEePXKaBaMM Ha NOOBOOHbLIX
nopkax. Hpyroi -~ Bogo-rpathuToBeIM PEaAKTOP, MMEKOLLMH
HECOMHEHHOE PORCTEO € NPOMBbILLNEHHBIMU PEEKTOPAMM,
MCNOMbL3OBABLUMMUCS B PALE CTPAEH AN NMPOM3BOACTBA
nnytoums. Cnepyert 3aMeTnTh, YTO BLIBOP BTOPOM
PEeaKTOPHON KOHUENUMM ANS Pa3BUTHA FHEPTETHKM
OBOCHOBLIBANCS TPYRHOCTAMM KPYNHOMAECLUTABHOIO
NPOW3BOMACTEA TAMKENOrO 3HEPreTHYECKoro
obopyRoBaHKs, B HACTHOCTH, KOPNYCOB ANA BOLO-
BOLASHbIX PEaKTOPOR.



MNPOoMBILINEHHOCTE, obecneunBatowas TONNMBHLIA
LMKN aTOMHOM 3HEPreTKM, Co3naeanach B cTpaHe ans
peleH1s 0BOPOHHBIX 3384 M NPEACTABNSANA PasBUTYIO
oTpacnk, KOTOpas BKknoUYana: nobelvy M NPOUSBOLCTBO
NPVPOAHOro ypaHa; Npou3BoacTeo rekcadropuaa ypaHa
U paspenexHre ero U3oTOMNOB; NPOUIBOACTBO TOMNMBHEIX
cBOPOK; PABHOXMMHUECKYIO NepepaboTKy
oTpaboTaBWero sgepHoro Tonnmuea,

Cnepyer Takke pobapnth, 4tToO 00 YePHOBLINLCKON
aBapun HeoBXOAMMOCTE MPENMYLLECTBEHHOrO PAa3BUTHS
ATOMHOMN IHEPTeTUKM MaNQ Yy KOro Bbi3bIBaNa COMHEHKS.

B cBa3M c 2TUM BHEpPreTUYECKON NPOrpamMmon
Coeetckoro Corosa, obwasneHHol 8 Havane 80-x ropos,
NPERYCMaTpPrBanoch:

- BbICTPO@ HapaWMBAHME MOLHOCTEN aTOMHOM
sHepreTukn ¢ goeepernem K 2000 ropy mowrocren A2C
no 190000 MBT ¢ Bbipaborkoi Ha Ha Hux 1100 mnpa.
KBT, 4. BNEKTPO3Heprun npm obulem obveme ee
npoussopcTea B crpane 2700 MnApA.KBT.u.;

~ NPUHUMNIKaNLHOE pacliMpeHue chepb!
MCNONbL3OBAHUA ATOMHON 3HEPreThKK 38 CYET BHeAPEeHUS
ee B NPpoMBILNEHROe U BeiIToBOE TernocHabenne;

- SHEPrHMYHOE PAa3BUTHE PEAKTOPOB-PA3MHOMMUTENEH
Ha ObICTPbIX HEHUTPOHAX C LENLIO HONrOBPEMEHHOrO
obecrneyeHns TONNMMBOM aTOMHOM BHEPTETHKH;

- CO3AHME ANEPHBIX PHEPreTUYECKMX YCTaHOBOK
Manoi MOLWHOCTU BNA OTHANEHHBIX U TPYAHOGOCTYMHBIX
PAHOHOB, @ TAKME PABBUTHE FPAXKOAHCKOrO aTOMHOTO
CYBOCTPOEHMS.



OcHoBbIBaACH Ha 3TON Nporpamme, B cTpaHe Bbinu
Ha4aTbl PEKOHCTPYKUMA M CO3AEHME HOBbIX MOLLHOCTEH
obecrneumBalouLen NPOMBILLNEHHOCTH.

MycKk B aKCNNyataumo KPYnHEMWero B CTpaHe
3aBONA TAMENOro MalmHocTpoenns (ATommaly, T,
BonropoHck) sensetca NpMMepoMm PassuTi HameuyeHHOM
NPOrPaMMBbl. 3TO MPOU3BOACTBEHHOE ODBEeaMHEeHne
OCHAULEHO BCEM HeobxoanmbiM obopygosaHuem ans
M3rOTOBNEHUS WBAENUN BLICOKOM KaTEropuu CNOMHOCTH
secom po 600 7.

C yyeToM nporpammbl, a TaKKe MCXORS U3
ONTUMANbHBIX OBBLEMOB NPOM3BOACTREA M BPEMEHM,
HEODXOOUMMOTO Ha Ero OPraHU3aLIMIo, OCYLLECTBAANOCEH
COOTBETCBYIOLLEE HAPALMBAHUE MOLLHOCTEH W
NEeANPUSTUIA TONAUBHOMO LMKNA.

Taknm obpazom, K cepeaure 80-x ropos
CNOMMNACch Pa3BUTas MHPPACTPYKTYPa aTOMHOM
HEPreTMKN M NPOMBILNEHHOCTH, PesynsTatom asuncs
BBOg B Aeictere B 1981-1985 ropax 17 sHeprobnokos
obueit mowHocTbo 15800 mBT. B atot nepuon 8 CCCP
Bbin CO38H M OCBOGH Cambiit KPYNHBIM B MUpe
sHeprobnok mouwHocTery 1500 MBT ¢ peakropom PEMK-
1500. PazeepHyTbl paboTbl N0 COOPYMEHMIO NEPBLIX
IHEProbNOKOB Ha ATOMHbIX CTAHUMAX TennocHabenus.

HepHobBbinbckas aBapus BHECNa CYLLECTBEHHbIE
KOPPEKTMBbI B SAEPHOIHEPreTUIECKYHO NPOrPammy
CCCP. B obuectee bbicTpo HapacTana ocTpas
ONMO3UUMA HE TOMbKO AanbHeNemy PasBUTHMIO aTOMHOM
IHEPreTMKH, HO U 3Kcnnyartaumm pencreyrowmx ADC,

MepBbiM pe3ynbTatOM TAKOro nopxopa crano
PE3KOE COKpaAalleHHe NNaHOB BBOOE HOBbIX



BNEKTPOreHePHPYIOLWMX MOLHOCTEN, 3a nocneaHee
BREMS Ha PasHbIX CTagusax CTPOMUTENLCTRA M
NPOEKTUPOBAHUA NPUOCTAHOBMNEHb! PabOoThl HA NNOWAAKAX
ATOMHbBIX cTaHumit obiei mowmHocTero Bonee 100000
mBt. Beckope nocne zemnerpacerus Beina BelBeaeHA M3
akcrinyataun ApmaHekas A3C,

OpHako cnegyer oTMeTwTL, UTO B NOCNepHEe BpeMms
B PAOE PErMOHOB CTPAaHBbI HAYaNoCh MBMEHEeHHe
OBLIECTBEHHOMO MHEHUS B NOMb3Y AaTOMHOMN SHEPreTHKH,
2TO paeT OCHOBaHME nonaraTbk, YTO TPE3BLIM NOAXOR,
Bo3obnapaer. B KayecTee npumepa MOMHO NPUBECTH
pewerns CoBeToB HapogHbIX penyratos BopoHemcKkoH,
Kypckohn, MypmaHckoi, HenabuHekoi, |
CemunanaruHckoM, Boctouno-KasaxcraHckol,
HumkeHTcKOM obnacrell 0 CTPOMTENLCTBE HOBbIX
sHeprobnokoe obwelh mowHocTeio Bonee 12000 Mer.

Mpoucxopame W3MEHEHMS B cTpaHe, beaycnosHO,
BHECNTM KOPPEKTUBLI B 3HEPreTHHECKYHO NPOrpammy M
peanbHo B nepuop, 1991-1995 FF. BOBMOMKHO
ocylecTentb Beog 7000 MBT. ycTaHOBNEHHONW MOLHOCTH,
a B cneaytoem natunetin - 12600 mBT. B atom criyuae
Kk 2000 ropy cymmapHas mowHocTe ADC B cTpaHe
cocrasur 57000 mBr 6e3 yueta sbisopa ASC u3
sKkennyataumm. Ha arane nocne 2000 ropa
NPOrHO3MPYeTCs NOBbILIEHHME TeMNoB cTpouTenbcTea ASC
n3 pacuera - obecneunts k 2010 rogy HapawmeaHve
yCTaHOBNEHHBIX MoluHocTel no 100000-150000 mBT ¢
YHETOM BbIBOQA M3 3KCNNyaTaumn BnoKoB, ncuepnaswimx
csoi pecypc, OKoHYaTENbHLIE pPelUeHus elle He
npuHaTel, OHKM ByayT OTparmeHsl B HaUMOHanNeHOM
IHEPreTUUECKON NPOrpaMme ¢ yy4etTom HeobxogumocTh



YBENMUEHUs Pe3epBa MOLWHOCTEN B BHEProcucTeme
CTpaHbl, 3ameHbl oTpaboTaslmMX 3HepProbnoKoB U ¢
YUETOM CTPYKTYPHBIX MUSMEHEHUH, NPOUCXOAALNX B
HAPOAHOM XO3SUCTBE,

Crpourtenscteo A3C B npepgcroawee gecatuneTtme
ByAeT OCyLWeCcTBRATLCH B, OCHOBHOM, C 3Heprobnokamu
BB3DP-1000 no npoeKkTy ¢ ynyqlieHHsIMM ‘
xapakTepucTukamm besonacHocti. Ha pelcTeytomx 1
cTposumxca B Hacroswee spems ADC MakCcMManbHO
BHEAPAIOTCS PELIEHUN, 3aN0MKEHHbIE B YKa3aHHbIN
NPOEKT,

Mocne 2000 ropga ctpontenscTeo ADC
NPEennonaraeTcs OCYLWECTBATL NO NPOBKTAM CEePHHHBIX
BNOKOB HOBOFO NOKONEHMS NOBbILWEHHON HE30NacHOCTH
tMna BB3AP-92, BB3P-500 v BMB2P-600, BH,
peanuzyembim K 2000 rogy ¢ y4eTom NpMeMCTBEHHOCTH
M HAKOMNEHHOTO MONOMMTENBHOFG OMNBITA,

Takum oBpazom, B CTpAaTErmn PasBuTUS SOEPHOM
BHEPreTMKM, YROBNETBOpAoLEel TpeboBaHHsaM

NPUEMNEMOrO PUCKE, MOMHO BbIAENMTE ABa
XapaKTepHblx aTana;

- 1990-2000 r.r, MOXHO paccMaTpHBaTe Kak
“peHoBaUMOHHbIM" 3Tan, Ha KOTOPOM MPOWCXOOUT
OBHOBNEHUE 3HEPrOMOLLHOCTENR ¢ NOBbILLEHUEM
6e30MacHOCTH U HE3HAUUTENBHBIM POCTOM CYMMAapHOH
MOLHOCTH SOEPHOM BHEPreTHUKH;

- 2000-2010 r.r. - Kak a7an ¢ MHTEHCHMBHLIM POCTOM
MOLLHOCTEN Ha OCHORE BNOKOB HOBbLIX NOKONEHWA C
YNy4YLLEHHON B3KOHOMMKOMN M MOBLILLEHHBIM YPOBHEM
bezonacHoCTH.



B cBazm ¢ Tem, YTO Nepsbiii 3Tan XapaKkTepuayeTcs
HE3HAUNTENBHBIM CYMMAapHbIM POCTOM MolHoct ADC,
atomHas npombiwnenHocts CCCP, pacuutanHas Ha
peanv3auMio 3HEePreTMUeCKOM NPOrpammel, © KOTOPoOH
FrOBOPUNOCH BbILLE, B HACTOALLEE BPEeMa MMeerT
cywecTeeHHble pe3epsbl,

DTO NOZBONSET NPOBECTH MOAEPHMIALUMIO pPAaa
MPOU3BOACTB B SASPHOM TOMAMBHOM LMKNE U NeperTH K
HOBbIM TEXHONOIUAM, OBeCreunBaloLMm NyYLLYKD
COXPaHHOCTL OKPYXarwWwein cpeasl 1 Bonee
KOMIMIIEKCHOE UCMONbA0BaHNE YPAHOBbLIX PYA,.
Umetowmecs s HacToawee spems B CCCP rexHonorum
NO3BONSAIOT NOMYTHO U3BNEKaTb Ha
FMOPOMETANNYPrMYECKMX 38BOAAX MOMMBAEH, pPeHu,
CKaHaMH, BaHagui, 30N0TO, PeaKo3emenbHble U gpyrme
LEHHbIE DNEMEHTb. ]

MNpy pobbiue -ypaHa IIMPOKO BHEOpPReTCcs
NPOrPECCUBHBLIM METOM NO NOA3IEMHOMY
| BBILLENAUMBAHUIO, DTOT MeTopg noseonser paspabarsipaTts
sanacbl HenHbIX YPaHOBLIX PYA, 3aneraroupmx Ha
pasnu4HOM rNyBbuHE M B CNOXHBLIX FOPHO-reonoOrMYecKmx
yenosuax. [nanupyercs yeenuueHune pobeium ypaHa 3TMm
meToaom po 40-50% k 1995 ropy. C yuetom
BO3MOMHOCTH MCNONL3OBAHUS PAHEEe HAKOMNEHHbIX
3aMnacos YPaHoOBOM Pyabl, ChIPLEBOM NOTEHUMAN OTPpacnu
NO3BONSET B HAacTOsWee Bpems obecneynts noTpebHoCTH
ADC cymmapHOil molHocTeio okono 100000 mBr,
BKIHOYAA M MOLUHOCTH NPOMBBOOCTEA MO Pa3feneHuio
M30TONOB ypaHa. [puyem cnegyer OTMeTHTh, YTO
rasosble LUEHTPUMYrM COCTaBnaoT OCHOBY
PAazpenuTenbHbIX MOWHOCTEN CTPAaHbI,



B CCCP npuHsiTa KOHUENUMS 3aMKHYTOrO
TONAMBHOIO LMKNA, KOTOPAan NpeaycmarpueaeT
nepepaboTky OTPAbOTABILUX TONNMBHLIX 3NEMEHTOB, DTO
obecneurBaeT KOMMNEKCHOE MCMNONk30BaHUE LIE@HHbIX
KOMMOHEHTOB M, B KOHEYHOM UTOrE, NoNy4Yaem
HaumeHbllee KOMMUECTBO OTXOO0B ANS 3aXopoHeHus. Y
Hac yxe paboraer oauH 3arog no nepepaborke
oTPAabOTaBLLUMX SNEMEHTOB M CTPOMTCS BTOPOM.
OteuecTBeHHbLIN ONBIT JOKA3aN SKOHOMHYECKYIO
11eNecooBbPasHOCTL BLIBPAHHON KOHLEMLMM.

Bropo# aran pazeutus atomHon sHepretuku 8 CCCP
YBS3LIBAGTCA C CO3NAHNEM HOBOFO NOKOMEHUN aTOMHBIX
PEAKTOPHBIX YCTAHOBOK M CTaHUMM, SBAAIOLINXCA \
NOTUYECKMM NPOAOIKEHMEM OTEHECTBEHHOrO
PEAKTOPOCTPOEHHS, B KOTOPOM B NONHON Mepe yuTeH
MMEKOLIMICA OMBIT M PEANUIYHOTCH TEXHUUECKMEe CPeacTBa
"ynpaenenms asapuein’. Béponmocw CEPbE3HOTO
NOBPEMAEHNS aKTMBHOM 30HBI He npesbicut 10-5 Ha rop,
aKcnnyartaumm BNoka cTaHumM Npu peanvsaumn
choOpPMYNUPOBaHHBIX CEroaHa NPUHUMNOE BeaonacHocTH.

Mo MHEHMIO COBETCKMX CNeuManicToB, MAeoNorus
NOBbLILIEHHON B@30NacHOCTM PeaKTOPHbIX YCTAHOBOK
BKNIOYAET CNEeayoye NONOMKeHUs !

~ HaNUUME BHYTPEHHEN CaMO3alUMLLEHHOCTH
pPeKTOPOoB (BOCTUraeTCs 3a CYET BHYTPEHHUX
OTPULBTENBHBIX OBPATHbLIX CBA3EN AKTMBHOM 30HbI);

- NPEUMYLLECTBEHHOE MCNONb30BaHNE NaCcCHBHbIX
CPEepCcTR BN 3aLWMTEI M aBAPHHHOIrO PACcXOMaMHBaHUS, He
TPpebyrowmMx NOABOAA PHEPIUM M3BHE M BMELLATeNnsLCTBa
oneparopa;



-~ Heobxogumoe pesepBupOBaHUE CPEOCTB 3aWMTbI U
PACXONAMMUBAHUS; - |

- NpepcTasTensHoe obocHOBaHME AOCTATOYHOCTH
3aNPOEKTUPOBAHHON CUCTEMbI 3aUMTHLIX BapbepoB Ha
NYTH BO3MOMHOIO PacnpPoOCTPaHeHMs PaavoakTMBHbIX
NPOBYKTOB NMPU MAKCUMaNbHbIX MPOEKTHBLIX U
FMNOTETHURCKHX ((DUBMUECKM BOBMOMHBLIX) aBapHsX;

= Hanu4Me MHPOPMaLMOHHON NOOAEPIKKM M 38LWLMTb
OT OWKBKKM onepartopa.

Brepsble yKasaHHbIE Bbile NpPUHUMNG! Bbinu
peanuM3OBaHHbl NPU NPOEKTUPOBAHMU aTOMHbIX CTaHLMIA
TrennocHabenua ¢ peaktopom ACT-500, yro nossonuno
Pa3sMecTMTh UX B HENOCPERCTBEHHOM BNM3oCcTH of
ropopckon yeptel ropogos Huwrnero Hosropopa u
Boponexa. ‘

2KcnepTHas komucens MATATD, paccmoTtpesluas
npoekt ACT pns r. Huskrnero Hosropopa M cocrosHme
CTPOMTENBHO~MOHTAXHBIX PaboT, NoaTBEPAMNa BbICOKMM
ypoeeHb bezonacHoctn ACT-500, HoBuaHy K
OBOCHOBAHHOCTL UCMONB3OBAHHBLIX TEXHUYECKUX PeLLeHUM.

Hpyrum BaxKHbiM acnekTom, obecneunsarolmm
peanu13aumio BTOPOro 3Tarna pasButia aTOMHOM
PHEPreTHKH, ABNAGTC pelleHue npobnemsl obpatleHrus ¢
PaANOAKTHBHEIMKU OTXOHAMM,

PaspabotaHHas B Haweh CTpaHe M HbiHe
PaccMaTpuBaemas rocyfapcTBeHHas TexHuueckas
NONUTHUKA B BTOM OBNAcTH NpepycMaTpHUBaeT
KOMMAEKCHOE pewenne npobrnemel obpalueHus ¢
PAAMOEKTHMBHBIMM OTXOAAMM Ha AEHCTBYHOLNX,
CTPOSLUMXCA M MPOEKTUPYEMbIX OBBEKTaX, HauuHaa ¢
HOpMHpoOBaHUa oBpa3sosaHMs OTXOROB, X cbopa,



PerucTpaLyn 1 yueta, TPaHCNoOPTa, BPEMEHHOro
XPaHEHUA, TEXHONOTUM NOATOTOBKH K OfIMTENEHOMY
XPAHEHMIO U OKOHUYSTENLHOMY 3aXOPOHEHMIO,
NPeRYCMaTPHUBAA NPU 3TOM HapEKHYH U3ONALMIO
PapMOAKTMBHBIX OTXOROB OT Buocdeps!.

Camble BONBILME BENMUMHBI MO OBBLEMY WMEIOT
OTXOfAbI HUBKOM U CPEOHEeN aKTUBHOCTH. TeM He MeHee,
NO 3TMM BMOAM OTXOROB, NOXanyM, HeT NPUHUMNMAaNbHbIX
NPOBNEeM HU TEXHONOTMUECKHX, HX BKOHOMMYECKNX. B
CCCP, kak 1 B apyrux crpaHax, paspaboTtaHbl 1 CO30aHb
NPouEcChl ymeHblieHna obbema ynapmsaHuem,
KOMMEKTUPOBAHMEM, CHUFaHMEM Pa3AMUHbIX BULOB
OTXOHOB M OTBEPMAEHUEM WX (LEMEHTHPOBEHUEM,
BuTymmpoBsaHreMm) ¢ obecneueHrem QOCTATOUHO MEnNoM
cTeneHu Buienavmepanvs: He 6onee 10-3-10-4 r/cm2
cytkn. OtpaboTtaHa TeXHONOrMS 3axXOPOHEHNA TaKMX
OTXOAOB B M3OMMPOBAHHBIE MPMMOBEPXHOCTHbLIE,
3arnybneHHbie Xxpanunuua, Koropsle obecneunsator
MBONALMIO PAAMOAKTUBHOCTM OT 3KOCMCTEMBI.

OCHOBHBIM M Hanboree CNOMHbIM AENOM B
npakTMKe oBpaLLeHus ¢ PaaMOaKTMBHBIMM OTXOHAMM
aBNseTCs OBpPAaLLEHUE C BLICOKOAKTHBHBIMU OTXOQAMM,
CuTyaums ¢ 3TMM BMAOM OTXOAOB pPasnuuHa ans cTpaH,
MMEIOWMX aTOMHYIO BHEPreTUKY, B 3aBUCMMOCTH OT
BLIBPAHHOrO MMHK nogxopa K nepepaboTke
orpaboraswero TonnuMea.

Y Hac B CTpaHe Co30aHa TexHONnorus
OCTEKNOBLIBAHUS BLICOKOAKTUBHBIX OTXOAOB M BEAETCS
paboTa No UCNONL3OBAHMIO BPYIMX MaTPWLL
(MHMHepanonooBHLIX M MCKYCCTBEHHBIX MMHEPANOB) ans
BKMIOUEHMS B HUX BbICOKOAKTMBHBIX OTXOBOB MOCNE



M3BNEYCHNS YPaHa M NNYTOHUS U3 MPORYKTOR
PAAMOXMMUHECKON NepepaboTiu. TexHonorus
OCTEKNOBLIBAHMA NPOREPEHE Ha OMbITHO-NPOMbILLNEHHON
YCTaHOBKE M NNaHupyeTcs, YTo oHa Byper
MCNONb3OBATLCS NOCTOIHHO, HAUMHAR € BTOFO roaa.
YumTbiBas, 4To Npu OBPALLEHNM C BhICOKOAKTHBHEIMM
PaANOAKTUBHLIMU OTXOMAMM MPUXOAUTCS MMETL AENO ¢
PapMOHYKNUgamu, neprop nonypacnana KoTopsbIx
uchncnaeTca pecstkamm Teicay ner u Gonee, 8 CCCP
pa3pabaTbiBalOTCA METORL! (hPAKLMOHMPOBAHKS,
NO3BONAOLLME OTAGNUTL TaKME PaAMOHYKNMAbI OT
OCHOBHOM MAacCh! NPOAYKTOB BEneHus ¢ NePUOROM
nonypacnana HeCKONbKO JeCATKOB NET nepeg, mx
OTBEPIKAEHUEM. DTO HAET BOSMOKHOCTL HE TOMALKO
MCNONL3OBATE B HAPOAHOM XO3ANMCTBE MHOMME M3OTOMbI,
COAEPMALMECS B BbICOKOAKTUBHLIX OTXOAAX, HO U
CO3[aTL COOTBETCTBYIOWME XPaHUNMLLE AN KaMOoH M3
Ppakumi. Mpruem bpaKumm OTBEPMAEHHBLIX OTXOROB,
~ cogepxawme B cBoem cocrase Sr-90, Cs-137,
PefKo3eMenbHble 3NeMEeHTb U APYrMe NPOAYKTL! AeNneHUs
¢ nepuopom nonypacnaga 30 ner, moryr HapeHo
3axopaHupaTthes. HTo Kacaetcs ppakumit, coaepmaLlmx
AONTOMMBYLUME PAAUOAKTHBHBLIE 3NEMEHTbI, Tpebylowme
ANA NOMHOFO Pacnaga BECATKM M COTHM ThICAY NET, TO OMMU
TaKXKEe MOTYT XPaHUTLCH B XPAHWMNMLLAX C OpraHM3aume
BO3BMOXHOCTH M3BNEUEHUS UX OTTYDA B Chy4yae
HeobxopumocTn. Hanbonee nepcnekTHBHBIM BAPUAHTOM
oBpauieHms ¢ BhICOKOATUBHBIMM OTXOOAMM SBASETCS MX
TPaHcMyTaumns, B pesyneTare spepHbix peakumi,
BbI3LIBA@MBIX NPU OBNYUYEHMM TaKMX OTXOHOB NOTOKOM
HenTpoHoe nopsaka 1018 HeliTpoHoB/CM2 CeK., MOIKHO



nonyumnte 99,9% KOPOTKOMMBYLUMX MIOTOMNOB, KOTOPLIE
I'IDCI'IE"_-‘ BblAepMKH B OBa~-TPU rofga MOMHO OKOHHATEeNkHO
3aXOpPaHuBaTE KaK CpefHeaKTMBHbIe B rNybuHHBIe
reonoruueckue dopmaupm. B Coserckom Coroze
BeAyTCs Takue paborTol,

C npobnemon obpalwenns ¢ pPaauoaKTHBHbIMMU
OTXORAMU HENOCPEACTBEHHO CBA3AH BOMPOC O CHATUM
A3C ¢ akcnnyataumm.

OCHOBHbLIM HaNPaBNeHUeM UCCNenoBaHUM aBNseTcs
paszpaboTka TEXHONOTMU M NNaHa NPOU3BOACTEa paboT no
BLIBOAY M3 BKCnnyatauum KoHKkpeTHbix ADC, obobuweHne
NONYYEHHBIX TEXHUKO-3KOHOMMUYECKMX PEe3YNbTaTos,

3neck cnepyet oupateh OBOCHOBAHHBLIX
PEKOMEHAALUMH B HaCTH ONTUMUIELMH KOMROHOBOUHBIX M
CTPOUTENBHBIX PEIUEHUN, OTBETOB Ha BONPOC ©
NOBTOPHOM MCMNONB3OBAHMU 3[aHMU W COOPYMEHUN MO
APAMOMY HAa3HAUSHMIO,

CospemenHbie ARC Bbinu cnpoeKkTMpoBaHbl bes
YETKO paspaboTaHHOM TEXHONOMMK MX BemoHTaxa. B
cesian ¢ 3TMm B CCCP ceivwac Bepyrcs paboTel NO NOUCKY
nytei pewenus 31ol npobnemel. Ons Toro, uTobbl CHATL
OCTPOTY NPOBREMBI M YMEHBLLUMTE YMCNO CHMMAaeMbix C
akennyaraumn Bnokos A3C Ha onpeageneHHoOM uHTEpBane
BPEMEHH, OCYLLECTBIAETCH KOMNNEKS paboT no
MPOANEHUIO CPOKA CNYMBbl X OCHOBHOrO
obopyposarna. Tak, Hanpumep, YCNewHo NposeaeHs
paboTbl NO OTXHMIY KOPNYCa PeakTopa ¢ BOAoN nopg
RaBNEHHUEM,

Bce ckaszaHHoOe BbllLe NO3BONSET 3aKNIOYMTL, UTO
pacliMpeHHoe BHeppeHne atomHoln aHepretikn 8 CCCP
npegnonaraeTt pewweHre Lenoro paaa TeXHM4ecKmx



npobnem, B 3HaYUTENLHON CTENEHM XaPaKTEPHbIX U Ans
BPYrUX CTPau.

B 3TOM ¢BS3M UCKMIOUUTENBHO B@NHOE 3HAYEHME
MMEET AENOBOE MEXAYHAPOQHOE COTPYAHMHYECTBO.
KonnektueHbIM nyTh peluenus KPynHbIX NPOEKTOB M
npobnem yxe anpobuposan B mupe. [pMMepom Tomy
MOMET cnyXunte MATATD, BarkHasn, aBTopuTeTHAas
opraHMsaumsa, akKTMBHO COAGMCTBYIOLLAN Pas3BUTUIO
HaYUYHO=MCCNeROoBaTENLCKUX PaboT B pasnuuHbIX obnactax
HaYKHM M TEXHWUKK M PeLlatolas nonMTuyeckme npobnemel
C UENbI NCNONBIOBAHKS BHEPIMU aTOMa TONLKO B8
MHTEpecax Mupa.

TpyaHo nepedyncnuTb BCEe NPOrpamMmbl, B KOTOPbIX
YyUYBCTBYIOT COBETCKME cneumanuctel. BoT Tonbko
HEKOTOPbIE M3 HUX! PEAKTOPHBIE KOMNOHEHTbI M
CUCTEMbI, TEXHOMOTUS AAGPHOrO TONNMBaE, obpalleHne ¢
oTPaboTaBLMM TONMBOM, B3AMMOAEHCTBME "UenoBeK-
MawmHa'" B aTOMHOM 3HEpPreTHke, MetTogbl ’

' BEPOHTHOCTHOW OLUEHKM pucKa, paboTa ¢
OBLECTBEHHOCTLIO.,

Creunanuctel CCCP cORBMECTHO €O cneuManicTammu
Ournanpmn v Liseumn sepyT COBMECTHBIM MOHUTOPUHT
sarpasHenns bantuiickoro mops. HenocpepcTeeHHo
cBsizaHbl ¢ OBCYyKpaEMBIMU BONPOCaMKU 1 npobnemel
BOCCTAHOBNEHUS 3arpasHEHHbIX TEPPUTOPUM B pPesynbTate
SNEPHON DEeATENbLHOCTM B NPOWepLmne ronbl M B
pesynbTare Takux aBapni, Kak apapuu B HepHobbine n B
Koiwmeime. faxe npoctoit obmeH onskiTom No
NUKBMAALMY MOCNE[RCTBUIM BTMX aBapui, NO Hawwemy
MHeHHIo, Bhin 6bl oueHb noneseH, Cnepyer OTMETHTL
TaKkoe BaHoe cobbiThe, Kak Havyano paboTtobl



mexxpyHapopHoro LeHTtpa nog armaolt MATATD B
“YepHobbine.

C ANOHCKMMM HAYUHLIMM M NPOMBILLITEHHBIMK
opranmMzaumamu Bnaropaps ANOHCKOMY ATOMHO-
APOMBILLINEHHOMY (hOPYMY BOT YIKE B TEUSHNE MHOIMX
neT BeReTCH NNOAOTBOPHO® COTPYAHMYECTBO B obnacTh
IHEpreTMUecKUx peaktopos, besonacHoctn ADC,
nepepaboTke papuOaKTUBHbIX OTXOLOB. Mbl HALEEMCES Ha
pacwmpenue U yrnybneHue Hawero gByCTOPOHHEro
COTPYAHMUECTBA C ANOHMEN, B TOM uKCre M B
sKOHOMUUECKON obnactu. Hnsa aroro ecrb Bee
OCHOBaHMS, NOCKONbKY MEXOYHapoaHaa cnedvanmsaums
M KOOMNEPUPOBAHNE NPOU3BOACTEAE ~ 3CPPEKTUBHLIM
cnocod OCBOEHUA COBPEMEHHLIX TEXHONOIUN H1 peLLeHNs
3apaY, OMHAHCMPOBAHME KOTOPLIX 3aTPYAHUTENBHO
ONHOMY FOCYRAPCTBY. )

Tak, HanpMmep, PeanuayoTes NPOEKThbl
Esponeilckoro BuicTporo peakropa, MewpayHapogHoro
3KCNEPUMEHTANLHOrO TepmosaepHoro peakrtopa, Kak
CNeAyeT U3 MOEro AOKNana, COBETCKUM cneumanucTam
€CTb YTO BHECTHW B KaYecTee BKMaaa B TaKyHo
KOONEPaUMo U COTPYAHMYECTBO. YIKE roBOpUIock O
npoeKTax peakropos cpeaHen mowHocti 500 v 600 mBr,
ATOMHbIX CTaHLUMI TennoCcHabeHus, KOTOPLIe Mornu Bel
NpencTaenaTh MHTEPEC ANS HEKOTOPLIX CTPaH.

Ba(HbIM INEeMEHTOM Halero y4actus b
MEXOYHAPOOHOM COTPYAHMYECTBE M KOONepaumru
ABASETCS NPEefocTaBneHye ycnyr B obnactm sgepHoro
TonnMBHOro UMKna. [o HeaaBHero BPeMeHH B BTOM
obnacTi HamMu OKasbIBANMCh TOMBKO YCNyru no
oboraweHmto ypana, npouzsogcTso Tonnuea ans A2C,



nocTpoeHHsIx ¢ nomowpto Cosertckoro Cowsa. HepasHo
Halwa CTPaHa BblWNa Ha MUPOBOKW PbIHOK C
nPeanoOeHnem O NPoaaXe npmpo.u,Héro H
oboraueHHoro ypara, Yunteissias nabbiTOYHOCTS
MOLLHOCTEN HALIMX NPOUZBOACTE, Mbl 3aHMHTEPECOBAHbL! B
3HAUUTENBHOM M BONTrOCPOYHOM OBBEME YUYACTMS Ha
3TOM PbIHKE, Peannays KaK noTeHumMan
NPOU3BOACTBEHHbIX MOLLHOCTEN, TAK W HawM nepeaossle
TEXHONOMM NepepaboThM U MaBneYeHUs ypaHa.

B nepuop 1991-1995 ropos Hawm BO3ZMOIKHOCTM NO
NPOAAKE YPaHa Ha BHELUHEM PbIHKE COCTABMAIOT He
HMKE 5 ThiCAY TOHH B rop, NPUPOJHOTO ypaHa B Buae
3aKMUCH~OKUCH, -

Mpu ysenruernn cnpoca Ha ypaH Ha MMPOBOM
PbIHKE Mbl CMOMEM YBEMMUYKUTE HalM NPeanOXeHus,
Obue zanacei ypasa B CCCP, no paHHbim
reonoropaseeqkn, Ha CerogHALLHMA AeHb OLEHMBAIOTCS B
2 MNH. TOHH, npr4em 735 TbiC, TOHH U3 HUX CO
CTOMMOCTBLIO pobbiun meHee 60 ponnapos CLUA 3za 1 kr
ypaHa,

LleHTpubyHaa TexHonorus paspeneHls naoTonos
YpaHa NO3BONAeT NPERNOMUTE MHOCTPaHHBIM NapTHePaMm,
HapaRy € BONFOCPOHHLIMM CAEGNKAMM, KPaTKOCPOUHbIE
KOHTPaKThi, @ B cny4ae HeobDXOAMMOCTH ~ KOHTRAKTbI Ha
oaHy noctaeky. NposeperHbie UCNbITaHUS NOOTBEPRAMN
NPUIrogHOCTbL LEHTPUPYIKHONU TEXHONOrMK Ans
oboraweHns pereHepUpPoOBaHHOro ypaHa 1 NPoM3BoacTea
NPOGYKTa, NPUIrOBHOTO ANS NPOU3BOLACTEA TONNMBA,

Cosetckuit Coros ompbn B HACTOSLLEE BpeMms Ans
OENOBOro COTPYAHUYecTBa B 0BnacT MMpHOro
MCMONb3OBaHUA GTOMHOMN 3HEPIMM CO BCEMU CTPAHaAMU U



MEX[YHAPOAHBIMU OPraHuzauMamu, Mel yHeaeHs!, uto
TONLKO COBMECTHLIN NOMUCK NyTel paszantus
B3aMMOBBIFOAHOrO COTPYOHUYECTBA, TAKMX, KaK
NPOMBILINEHHAA KOONePauua U COBMECTHOR
NPeAnNPUHMMATENBCTBO, ABYCTOPOHEE BKOHOMMUYECKOE U
HAYMHO-TEXHMHECKO® COTPYAHMUeCTRBO, ByayT
cnocoBCTBOBATL HanbHENWIEMY HAKONNEHWIO 3HAHMK B
obnacti apepHON PU3MKK M NPAKTUYECKOMY WX
NPUMEHEHMIO.



HACTOALEE X BYAVIIEE ATOMHOM SHEPTETHKHN U
: INTPOMBIIUAEHHOCTH B CCCP

B.d>. Kouopaaon

B nacrosmee ppema p Conerckom (Coro3e aTOMHAS DMEPrETHKE,
HECMOTPS HA €€ OTHOCHTEALHO HEeDOALIIYIO AOAIO, OKOAO 12% B
ofueM NMPOM3BOACTBE JACKTPOIHEPIrUH B CTPAHE, HUIPAeT 3HAUNTEALHYIO
poab. IIpeskae Beero noTroMy, uTo €@ BRABA B POHMIBOACIBO
BACKTPOBHEPIHY B NPOMLIIACIHO PASBHTHX PEIMOHAX  Crpalhl- ropasho
BLHILE M COCTARASICT B BAXKHEHIIMX OOBLEAMMEHHBIX MHEPIETHUCCKHX
curemax (ORC) caepyomme Beauumus: 33,1% no ODC Cenepo-~3anap,
227% no OBC VYxpaums, 21,7% no O3C Uenrpa 1 16,7% no QO3C
Boarm, Kpome 9T0r0, €CAM pPacCcMarpuBaTh oBIiee KOAMYECTBO
HAXOAMMXCA B arcmayatanuy B CCCP b Hacrosuee BpeMs
9HEProbAOKOR Ha ATOMHEIX DACKTPHMYecKnx craupusx (ADC) u ux
CYMMapRy10 MOMWHOCTE, TO 1o 3roMy noxasarealo CCCP naxopnres
na rperoeM Mecre b Mupe nocae CLUA m Qpawigun.

B CCCP wa 1 aupaps 1991 roaa ma 15 ADC
BKCITAYATHPOBAAOCE 46 sHeprofroxon ofiel mMomnocTsio 36 560 Mbr
(3), na xoroprx n» 1980 roay Oma0 nmmpalBoranio 211,68 MApA. KBT.
YAC. DACKTPOJHEPruUH, ul'0 cocravasger 12,5% or obfuiero NpoHanopcrsa
SACKTPOIHERPIMHM B CrPaHe,

FoBOPST O NPOMBBOACTRE HAGKTPORHEPrHH B CIPAHE B IIGAOM,
CACAYET OTMETHYb, MTO NOABBASIOWIAN e AO0AS, OkoaD 70%,
BLPAfaTHBAQRYCE Ha TEOAOBLIX CTaHLMIX, CHUIAIONHX YIOAb, Hedwhr H
1a3; OKOAO 18% NPOM3BOAWTCH HA THAPO~ HAQKTPOCTANIIMAX,

AHacusnpys BoaMoXHocT passuTas anepretmky B CCCP B
DAMIRafIee BPEMH, CACAYET CKAa3dTh, Y70 B EBPOJIEHCKON 4acTH
CTPOHD nBpPaA AN MOXKHO 0XNAATH CYIeCTBEHHOro yneAuqunﬂ
DHEPrONPONZBOACTEA HA YroabHLx TOC. Ve Ceroads cpeplee
PACCTOSTHME TPAHCHOPTHPOBKY TONAMBA M3 BOCTOUMBIX PAMOMOB »
NEHTPAALHLIC M HA YDPAA COCTaBASIOT OKOAQ 4 ThIC, KM, & B obmem
ofpeMe rpysoofoporTa Tepenrosky Tonamsa cocrasasior 40%. Kpome
TOTO, HKOAOTHUECKM RPEAHOE BOSAGHCTBMCE YroAbHLX TH3C M oueHn
BLICOKME KallMTAAOBAOMKEHHS, HEOOXOAMMEE AAfl €r0 CHMXEHHI A0
NPHEMAEGMOTO YPORHS B I'YCTOHACGAGHNNX PaifioHax eBpoNercroi
vacry CCCP, crapar yroapunie TOC B HEKORKYPEHTHOCHOCOOHLIC
YCAOBHS B HTOM pPEruone,

3arparnl Ha A00ndy HedyTH, 1O NPOrLesaM, pPesro BOBPACTYT
yxe x 2000 ropy B 1,5-1,8 pasa, a x 2010 ropy - v 2-2,5 pasa B
CBSBY C MCUYEPNAnMEM paspabarsiBaeMbly MecTopoxaenni, TlosroMy
yxKe B OAMXAMIIHE POAM HCIOAL3OBANMEC HEPTENPOAYKTOB B Kauecrse
KOTEADHOIO TONAHMB3 CTEHET TaKMEe JKOHOMHMUECKHM HEOIPanAaHHLIM.



KOMEUHO, HAAMYME 'KPYUHEIX MECTOPOMAGHHIA MPUPOANOrO rasa
crasnT Cowverckuit Col03 B YHHKAABHLIE YCAOBMSA- 110 OTHOWIEHHMIO K
IPOMBIUIACHHO DPASBHTHIM CTPaHamM Mupa. JTo-BuaMMOMY, B GAMKaiinue
30-40 Aer TOABKO DAGKTPOCTEHUMM ¥ KOTEABMEHIE H& NPHPOAHOM raze
MOTYT PCaALHO PACCMATPHUBATBCHA Kak asbTepHarnsa ADC u TOC »
EBPONICHCKON MAaCTH CTPAHHL.

OAHEaKO M B 9TOM CAYUAE CAGAYET YHUWTLIBATH, “MTO CPEANAS
AAALHOCTL TPAHNCIOPTHPOBKM J1asa yseanumaack ¢ 530 xM B 1956-60
ropax Ao 2400 XM 1 HacroslIee BPEM, NPHMEM, TEHAGHIMA pPOocTa
NPOAOAKAET OCTABATLCA, '

Taxum ofpasoM, € TOUKM BPEHHMH BHKOHOMMKH VPEHMYLICCTBEHHOE
PazBHTHE AACPHON BAGKTPOIHEPIrETHKM B EBPONEHCKOH YaCTH KaXkercs
0BOCHOBAHHIIM, :

Chepyer Taloke YYRTLIBATL TO, YT0 PAsSBATHE TONAMBHO-
SHEPTETMUCCKOIO KOMIAGKCA AOAMKHO MCXOAHTL HE TOABRO I3
BKOHOMHMECRMX, HO M JSKoAOTHMeckux TpefopaHnit ¥ ObIThL CONMAALHO
JIPHEMACMO AAS COOTBETCTBYIOMIMR pPafolon pasMelienns
DHEPIrOUCTOUNKKOR I OBIecrsa B IEAOM,

Yo Racaercss BDAEKTPORHEPTETHKH HA OPrasMyYCCKOM TONAMBE, TO
BLIOPOCH (CHPOC) 3arpasHsOLMX Beuiecrs npu pabore THOC
HACTOABRO BHAYMTCADHL!, WO 570 NPHBOAMT K XOPONO H3BRECTHBLIM
HMOCACACTBHAM HE TOALKO B AOKBALHOM H B PEruoONAAbHOM NAAHE, HO
¥ B raotaapnomM MaciuTabe. K IOCAGAHCMY OTHOCWICH M3MOHMEHHe
TenAOROrO Garanca 3eMAM H3-3d BLIGPOCOB YIAGKMCAQIO ral3a H IIBIAM,

SINEPHAS KE DHEPreTuKa AMUEHa HEAOCTATKOR BHEPreTHKH Ha
OPralMuUeCKOM TOIAMBE!  &3P030Aell ¥ - HeoOparuMOoro norpedaicHnsa
KHCAOPOAR U3 OKPYyXKalomei cpepbl, Her BHIOPOCOBR TOKCHMHLIX
XMMHIMECRHY  BEILECTB, AAS PEaXUMM ACAGHMIL ypana He Tpebyercs
KHCAOPOAR, PAAMOAKTHBHOE BArpfA3HEHNE OKPYMAIOUWIEH CPEeAb, &
TAIOKE BO3ZMOMMHAST A03a 00AyuenMs HaceAeHHs Aaa BGesanapuiivo
paboraromeins A9C HAMHOro MINDKE YCIAHOBACHHLIX CEHUTAPHO-
IMIMCHHUYECKHX NPEACAOR, '

Takum o6pasoM, XaK C SKOMOMMYECKOM, Tak M ¢ 2KOAOIMUECKON
TOUEK 3PEHHA ML IPUXOAMM K BBLIBOAY O HNEOBXOAMMOCTH
HCBOABL3OBANKS aromuoil sueprun B8 CCCP u ee parnuHeRiuero
passurysl, ocobeHHO B E@BPONENCKOM yacTu Crpann,

- Aas roro, 4ToOIl NPABHALHO IOHATL CETOAHAUIHEE COCTOAHME
KaK aTOMHOM HHePreTuKH, Taxk M» obecnevusaroiied ee
npoMuiwAeHiocTH B CCCP, a raxske BOSMOMHOCIM MX A3ALHCHILETO
PaIBMIHA, CACAYCT HEMHOro 0o0paTHTLCA X MCTOPHUM.

.Kax wspecrno, x xonny 60-x ropos » CCCP 6nlaa yxe
BEINIOAHGHA MIHMPOKAs HAYUHas UPOrPAMME NONCKa Hanboaee
OMTHMAALHBIX AAfl CTPAHBL THIOB JHEPreTRUECKNX PEaKTOPOR,
CrOcoBHBIX  O0ECHEYMBATL LPOMIBOACTBO BACKTDPODHEPIMN B RPYIHLIX
HPOMBILIACHHKX MaciuTabax. OCHOBY COBETCROH HACPHOM JHEPIreTHRM
COCTABMAM ABAa THNA peaxropon. OaMH M3 HMX - 2310 Hauboaee
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pacn1:)oc'l*panermb11’51'cer'omm ‘B MHPE PEARTop € BOAOH TOA
ABBACHMEM, BIICDBBLIC IIPUMEHEHHNNA SACPHRIMM AGpXKaraMmu Ha
HOABOAHILIX AOAKEX: APYrofi -~ OPMIMHAALHLIA COBETCKHI BOAO~
rpad@MTOBLIY  PEAKTOP, MMEIOUUM  HECOMHENNOR NOACTBO €
NPOMBILAGHHLIMHE PEAKTOPAMH, MCNOAL3OBABLIMMMCT B PAAE CTPaH AAA
NPOM3BOACTBA mAyToHnA, CAGAYET 3aMeTHIh, 4ro BLOOD Rropoit
PEAKTOPHON - KOHUENUNH AAA PASBUTHA 3HEPreTMKH OOOCHOBLIBAACHA
PPYAHOCTAMI KPYNHOMACIHITA0HOr0 NPOM3BOACTBA THAMKEAOTO '
ABEPIETHYGCKOI0 OBOPYAOBAHMS, B YACTHOCTHM, KOPHYCOB AAS BOAO-
BOASIMBIX  PEarRTOPOR, ‘ ' o

B TOM OKe YTO XACAeTCA NPOMBLILACHHOCTM, oﬁecuem‘mammeﬂ
TOMAMBHNH IMKA aTOMHON SHEPreTHKM, T0 918 NPOMBIMIAGHHOCTb
CO3AHBAAACH B CTPAHE AA PelIeHMsT 0OOPOHHBIX 3ap3Y M K TOMY
HPEMEHH NPeACTaBASAA H3 cels pPassuaTyIo OTPACAL, KOTOpas’
BKAIQUBAR AOGLIYY M MPOMSBOACTEO NPHPOAHOrO YpaHa, MPON3BOACTBO
rexcadropuaa ¥ PasACACHHE MH307O0II0ON  YPasa; NPOHBBOACTBEO -
TONAMBHLIX COOPOK; pammxummeucym nepepaborky orpadoranumero
SIACGPHOI'O TOTIAMBA. :

Caepyer raxoxe A0GABMIL, IO A0 4YePHMOOBIALCKON aBapnu
HEOOXOAMMOCTL NPEUMYILECTBEHHOrO PaspNTUa aroMHON :meprmnxu K
MaAO Y KOO BLI3BIBAAE COMHEHHS,

B ceasy ¢ 9rUM sHeprermuecroi nporpammoit Conerckoro
Corosza, 06LHBACHHON B Hauaae B0-X 10AOBJIPEAYCMATPUBAAOCH!

- ovenn BGHCTPOe HAPAIMBANKE MONyHOCTEeH aTOMHON
seprervky ¢ aoseapemned k2000 roay mounocrein A3C po 190 I“m
¢ supaBorkoft Ha Ha HUx 1100 MADA. XBT, Y. SAEGKTPOSHEPIHH NPH
obiem o0beMe ee npomssopcTsa B crpade 2700 MAPA.K®EDY.; '

~ NPUHDMIIMAALHOE pPacHIMpenne chepnhl MCNoAbIOBANNS
ATOMMON HHEPreéTHRM 38 CYer maeApemm e B NPOMLIUACHHOE N
OLITOBOG TEUAOCHADKEHNE!

~ SHEPMMUHOE PASBHIME PEAKTOPOB-PAsMHOMHTEAGH Ha OBICTPLIX
HEMTPOHAX € I@ALIO Aomonpemwmoro obecIreuenrsng TONAMBOM
4TOMHOT  HSHOPICTWKH,

- COBAAHME AACPHLIX HHEPreTHUYCCKHMX YCTAIOROK MaAol
MOHIHOCTH DA OTABAGHHDIX M TPYAHOAOCTYIIIBIX PAHOHOB, & TaKXe
PASBUTHE YPARABHCROTO ATOMHOIO CYAOCTPOCHMSI. '

OcHOBLIRASCL A OTOWM mporpaMmme, 1r crpade Omao HAMATO
HCPEBOOPYMEHHE M CO3AAHHE HOBLIX MONHOCTEN ofecrneunpalomen -
HPOMBUNACHHOCTH, XKaK MALIMHOCTPOMTEALHOIO IPOMUAS, TaK H
SACPMOTO  TOUAMBHOIQ LMKAA, '

B TOM, WT0 KACAGTCA NPOMBINIACHHOCTH MAMMHO-CTPOHTEALHONr0
KOMIIAGKRCE, TO NYCK B 3KCOAYATAMIO KDPYNHEHLIEIO B CTPAHE 3aB0A8
THXKEAOTO MawnHocrpoerus {(ArroMmani, r. BOAroOAONCK) -ABAAETCH
npuMepoM ofecreyerns HaMeuenHoMl nporpaMMn, ITo o
NPOH3ROACTBEHHOE OODBEANHEHME OCHAWEHO BCGM HEOOXOAMMBLIM



0BOPYAOBAHNKEM AAS H3IOTOBACHUSA MBAGAHH BBICOKOH Kareropuu
CAOXKHOCTH BecoM a0 600 . \

C .yyeToM nporpaMMp;, @ TaKxe ucon;{ 13 OlllI'IMaAle:lx
00'LEMOB TIPOMBBOACTBA M BPEMEeHH, HEOBXOAMMOIO HA €ro
OPTayM3aIMI0, OCYUIECTBASAOCL COOTBETCRYIOIEE HAPAUIMBAHHC
MOUIHOCTEH ¥ INPERAUPHATHH TOIMAMBHOIO. UMKAA. :

. Taxum ofpasoMm, K cepeaune 80-X rop0B CAOXKMAACI pasnmaﬂ
m{cppac'rpyx'rypa aToMHONR DHEPIeTHRKY ©® INPOMLILIACIHNHOCTH,
Peayaprarom sfBHACHE BBOA B aedicreie » 1081-1985 ropax 17
sneprobaoxos ofweit momwuoctuio 15,8 mau. xBr, B sror mepumop B
CCCP OnlA cospaH 1 OCBOGH CAMBIM KPYNHLE B Mupe 3HEProGAOK
MOmHOCTLIO 1,56 mMAnxBr ¢ peakropoM PBMK-1500, Buamr passepyrn
PafoTLl O COOPYXNEHMI) NEPBLIX HHEProGAOKOB HA ATOMHLIX CTAHIMAX
Tenaocrabxenns.

UepnobuALCKAn aBapHs CTaAa JNOBOPOITHLIM NYHKTOM B CyApLGe
sipeprosHepreTndeckoi nporpammnsl CCCP. B ofwecrse Hadvaaa
HAPACTATL OCTPAA OINIO3MIMA HEe TOALKO AAALHGHILEMY Pa3BHIUIO
aTOMHOM 3HEpreTMKe, HO M BKCIAyaranuu apefcraylomux ABC,

IlepsuiM PESYALTATOM TAKOIO HEMATMBHOTO IOAXOAR CTAAQ
PE3KOE CORPANIEHNAE NAAHOB BBOAA HOBLIX BHAGKTPOICHEPHPYIOUINX
MOHUHKHOQ. 3& InocaeAllee BPEMA HE Pa3HDLIX CTapMaXx CrPpOMTCALCTRA
H NPOEKTHPOBANNSA NPHOCTAHOBACHLL PAOOTHI HA NAOLIAAKAX ATOMHLIX
crasnui ofwed sMouocrrio Goaee 100 Tsr. Bexope unocae
3eMASITpeCceHMs OmAa BRIBEAGHA M3 srcuayaranMu Apmanckas ASC.
Paspalores rpeGozanus 0 3akpLiten eme papa ADC, ‘

Ha MecrHoM M pecnyGAHKAHCKMX YPOBHAX OAHO 33 APYIMM
HPMHUMAAMCh PEUIeHHS 38ROHOAATEABHLIX OPrasoB, HPENATCTRYIONIHMX
CTPOMTEALCTBY MAM pacmupenmo A3BC,

OAMBKO CABAYET OTMETHTB, YTO B INOCAGAHER® BPCMH B
HEXOTOPKX PErMOoONax CTpaHb! HAYAAQCL M3MEeHeHNe 06!1“3(3'1‘!5@1-11101“0
MHEHMA B NOAB3Y ATOMMON JHEPrerTHKM., D0 AAECT OCHOBAHME
HOAATaTL, YrO TPEABEM NOAX0A Bo30OAaAdeT. B Kauecrse npumepa
MOXKHO lIpHBecT peiueHus COBGTOB HAPOAHBIX AEGIIYTATOR
Boponexcxoit, Kypcexko#t, Mypmancroit i YeasGuncroi obaacred o
CTPOMTERABLCTBE HOBBIX SHEProGAoxon ofmeil momunocrmo Goaece 7000
Mat (3).

Mponcxopanpie nsMenenus p crpaned 6es3yCAOBHO, BHECAH
KOPPEKTHRE B SHGDTGTHUGCKyK) oporpamMmMy. » HacCTOMINCE BPEMA
BO3MOXKNBO  ocywecTsHts B 1991-1995 rr. ssop 11 MAILXBT
YCTAaHOBACHHON MOLIBOCTH, @ B CAGAYIONAEM usTMAeTHM - 12,6
MAILRBT.. B srom cayuae x 2000 roapy cymmapnas moumnocts A3C b
crpase cocranmraa 6w 61 I'Brr 6es yuera mmpoopa ADC ns
srenayaraguu, Ha srane nocae 2000 ropa nporsosnpyercs
noppuenne temnor crpounreancrsa ADC, urobnl k2010 roay
ofecneunts HapanMBAHME YCTAaHOBAGHIIX Momuocreid ao 150-200
MBT ¢ yueroM npoAa M3 dRCOAyaranMdy GAOKOB € HCAOCTATOUYHLIM
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yponteM Ge30nacHOCTH M MCuepnaBmMX pecype paﬁmocnocoﬁuocxm
OROHMATCALHLIC PEMIGHHS eLe HE MIPHHNTLL

BO3MOXHO, UTO Macurrabut HOROI'O CTPOMTEABLCTBH oxamy'r(m
cymecwumo MEHLIWHMMHM, 0COBEHHO . NPO UPHUPOCTY Momuocmﬁ B
BAMXMXAMLNIME - O AeT,

Kpome TOro, GYAYT NPOHCXOAMTI m‘pymypnme H3MEeHeHMSA
B OHHEPronoTpedbACHMH B CTOPOHY PACIIMPEHMS MHCIOABIOBAHHMA
SACKTPHMNMECKOH M TEHAOBOW BHEPrHM B HEUPOMIBOACTBEHNNLIX chepax,
pasBUTHE dHeprocBeperaloNiMX TEXHOAOIMI B. IPOMBINAGHHOCTH, YO B
COBOKYIIHOCTH HE MOXMEr He CRasarbes HMa O0UIMX Temnax nprpocra
JAGKTPOIHEPreTHKN, B7TH 00nMe TEHABHIMM, KAaK MHE NPeACTABASRTCS,
B OAMKABIICE ACCATHA@THE MHE CMOIYT, OAHBRO, OKa3dTh PEWAIOWEro
BANSHMS 1A PASBUIHE SHEPICTMKH, YUWTLIDAA KPARmolo
HEOOXOAUMOCTL YBRECAMUCHMSA PE3EDBOR MOUHOCTEH 1B 31EProcucreMe
CTPAMBl M 38MEHY OTPalOTABLIMX PECYPC BHEProyCcTadoOBOR,

Crpoureasctno ADC B npeacTrosiee AecsTuierre Oyper
OCYIOCIBASTLCH B, OCHOBROM, c 3ueprofrokamm BBOP-1000 no
NPOEKRTY € YAYHIEGHHLIMM Xapakrepucruxamn OesonacHocrr. Ha
ACHCTBYIOIMX M cTposmuxcsa B Hacrosnee npeMms ADC rakxe Oyayr
MAaKCHUMAALHO BHEAPSITLCS PEIUEHMSA, 3AAOKEHHLEE B yKalaHHL3
JIPOGKT,

INocae 2000 ropa crponreaberso ADC npeAnoiraraeres
OCYLIECTBAATL TI0 HPOEKTEaM Cepuiinnx OAOKOR HOBOTO NOKOACHMSH
nonpiieHHoM Oesonacrocr tha BBOP-92, BBOP-500 u BIIBSP-600,
pearnsosanHeM K 2000 roay, \

Takum 06pasoM, B CTPATEIMH PAZRMTHS  SAGPHOM BHEPIreTHKH,
VAOBACTBOPAIOWEH TPeDORAHNAM JPHEMAGMOIO PHCKA, MOXXHO
BBIACAMTBL ABA XAPAKTEDULIX DIana!

- 1990-2000 r.or. MOMMO PACCMATPHBATL KaK "PENOBALMOHHDLIA"
ATaN, D@ KOTOPOM NPOMCXOANT OBHOBAGHME JHEPIrOMONLHOCYENR C
HoBLpINendeM 6e3011aCHOCTH # HE3HAYHATEALHLIM DPOCTOM CYyMMapHoi
MOWHOCTY SACPHOI SHOPIETHKH,

- 2000-2010 rr. - xak %ranm ¢ HMETEHCHMBHBEIM POCTOM
MOIBOCTEI Ha OCHOBE OAOKOB HOBLIX ITOROACMHMH € YAYWINEHHOM
YKOHOMMKON M NOBLILIGHULIM YpoBHeM OE30NACHOCTH.

B cpaan ¢ reM, wr0o NepBLE TAIT XAPAaKTePH3YETCH
HESHAMMTEALHBIM CYMMapRLIM pocroM mMoumpocrn ADC, To aroMuasn
npompimaenyoets CCCP, pacumradnas la PeasMsanuio 3REPIeTHYCCKOoM
NPOraMmiul, 0 KOTOPOH roBOPHAOCL BBINIE, In HACTOALICE BPEMsS HMMCeT
CYNICCTREUHEIE PE3EPRLI,

DTO TIOBBOAHET NPOBECTM MOAGPHM3ALMIO PAAA ITPOMBBOACTE B
AAGPHOM TONAMBHOM LMKAC M NEPOHTH X HOBLIM TEXINQAOTHAM,
0feCIENMBAIOINM AYYIIYIO COXPARMHOCTL ORpYsRawowel cpeasl # foaee
"ROMIAGKCHO® HCIOALIOBAHME YPAHOBLIX DYA. MM@IOWMecs b
nacrosiee spema 3 CCCP TeXHOAOIMM HO3BOASIOT HONYTHO
H3BAGKATL 118 THAPOMETAAAYPIHMYECKMX 38BOAAX MOAUDAEM, PeHM,
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CKAMAMHA, BAHAAHMH, 30A0T0, DEAKO3EMCALHBLIC M APYIHE LIGHHLIE
AACMCHTDI. . ‘

Ilpn pobuive ypana BHEAPAETCH UPOTPECCHUBHBIN METOA NO
NOA3GMHOMY BBNNEAGYMBANMIO. IDTOT NPOrPECCHBHIIN METOA NO3BOAJEr
paspafareiBaTh 3anacki GeAMBIX YPaEHOBRIX DYA, 33Araloulinx la
PASAMYHOR rAyOMHE M B CAOMRHBIX IOPHO-IEOAQIMUECCKHMX YCAOBHMAX.
INaannpyercs yseanuedne Ao00LuM ypana »rHM meropom Ao 40-50%
X 1995 roay. C yueroM BO3BMOXXHOCTH HCNOALIORAHHMS paHee
HAKONAGHHBIX 38IACOB YPAHOBOH pPYAB! CBHIPLEROH NOTEHIMAA OTPACAM
NO3BOASIET B HacTosAllee Bpemsi obecneuurTs norpebuocrn ADC
CyMMapHoi MomHocTsio oxoao 100 T'Br.

Cyiecrsyioman e MOLIHOCTL LPOHMZBOACTB 110 PABAEACHHIO
M30TONOB ypaHa MOMXET ofecneyuTh noTpedHOCT:: ATOMHOM 3IHEPreTHKH
CCCP » 100 I'Br wa ypomne 2000 ropa. IlpnueM cAeayeT OTM@THTSD,
W0 IA30BLIC LONTPHPYTH COCTABAAIOYT OCHOBY PASACAHTEALHBIX
MOLIOCTCH CTPaHbL

CHMXeNINE TeMIIOB PasBMTUS @TOMMOM SHEPIrETHRM 3aCTaBHAO
IEPECMOTPETL M NAAHN BREOAA PAAMOXMMHYECKMX DPOH3BOACTE,
crposimxes B coornercTsyu ¢ npungroft B CCCP xonuennuei
BUMKHYTOYO TONAMBHOIO UUKA&, KOTOPAN IIPEAYCMATPHBACT
nepepaboTry 01paforaBiipx TOMAMBHLIX BdAeGMeHTOB, B HacTomuee
BPEMA  CTPOMIEABLCIBO 3aBoAd 1o nepepaborke ronausa BROP-1000
nprocranonaeno, TeM He MeHee, UOAYUCHHBIH Ha ACHCTBYIOMEM
HPOUBBOACTBE OILIT AOKA3AA 3KOHOMMYECKYIO LEACCOOOPABHOCTE
BRIOPBHHON KOHIEIUMH, B CBI3M € MEM HAAaKMBARETCH BLITYCK Tak
Ha3LIBACMLIX CMGMAHHBIX, YPAH-IIAYTOHMEBRBIX TONAHBHLIX COOPOK Xak
AAR Bmerpmx peaxkropon (BH-350, BH-600), rtak M AAs 308 peaxropa
BBAP-1000, .

B ToM, ur0 Kacaercs BTOPOro PrANa ONMCANHOM BLINE
CTPATEIMM, TO €ero pNearMsaua Oyaer 3aBMCEeTL KAK 0T CO3ABHNA
HOBLIX PEAKTOPOB C IIOBEILIEHHBIM ypobueMm OG@301aCHOCTH, T8K U O7
pemennst npofaeM, CBaA3RHHBIX ¢ o0palueHMeM ¢ PaAHMOAKTHBHLIMUK
0TX0A8MY, .

1o MHEHMIO COBETCKWX CIHEIHMAANCTOB, HACOAOIMA IMOBLILUGHHON
OE30NACHOCTH PEAKYTOPHIX YCTAHOBOX BRAIOUACT CAGAYIOUIME
ITOAOMKEHHA:

- HAAHYME BHYTPEHHEHN CaMO33IQMINENHOCTH PEKTOPOB
(AOCTMIaeTCH 3a CYeT BHYTPEHNMX OTPHMLATEALHLIX OOpaTHbLIX CBA3GH
AKTHBHOM 301LY);

- NPEUMYLIECTBEHHO® MCMAOAL3OBAHKHE NACCHBHBIX CPEACTB AAR
SaUMILl M ABAPUMHOre PacxoAa)kuBanusa, HE TpebylouMx HOABOAA
HHEPIMM HM3BHC M BMEIUATEALCTRA OINEPATOPA;

~ HEOOXOAMMOE Pe3epPBHPOBAIME CPEACTB 3AMMTbH H
PRCXOARMHBAIIMS,

- NPEACTABHMTEABIIOE 000CHOBAHHE AOCTATOMHOCTH
3ANPOCKTHMPOBATIION CHCTEMB 3alUTHBIX OapbLepon Ha HyTH
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POZMOMKHOIO DPACHPOCTPAHCHMS PARAMOARTHBMLIX HNPOAYKTOB NPH
MBKCHMBABHLIX IPOGKTHLIX M I'MIOTETHYECKHX ((PHIMYECKH BOSMOXHBIX)
aBapuax; ‘ : ‘ :

= HaAnune MHQOPMARMOHHON MOAACPAKKK M 3aN[MTL OT OUIMOKH
onepaTepa. ‘

Buepsnie YKa3aHHLIC BBLINE UPHUIMIILL GLIAN PEBAM3OMAHEBLL PN
UPOGKTHPOBAHMY - ATOMHBIX CTaUUMHA TeIAOCHA0KEHNA € PeakTopoM
ACT-500, yTo mMO3ROANAD PABMECTHTL WX B HEHOCPEACTBEHHONR
GAHB0CTH K TOPOACKOM vepre ropopon Hwuxiiero Hosropopa u
BopouHexXa. ' '

oxcueprdas xomuccusi MATATS, pacemorpesman npoexr ACT
Aarst T Himoriero orropoaa ® COCTOSHME CTPOMTEALHO-MOHTAMKHLIX
paor, NoATEEPAMAR BRICOKMI ypopeHb OesouacHoctw ACT-500,
HoBM3NY K 00OCHOBAHHOCTL MCIOALBOBAHHLIX TEXHHWECKHX PeIENn,

Kak yye roBopHMAOCh, BTOPBLIM BAXHBLIM ACIEKTOM,
ofeCcneynBAIONIMM PEAAM3ANMIO BTODOre aTana pasBMTHA aroMHOil
IHEPreTHRY, UBAJETCH pewleHue npodieMu obpawsenns ¢
PAAMOBKTHBHEIMY  OTXOARMH,

PaspaboraHnas B HawWeH CTpaHe M HLIHE PaccMaTpHbaeMasn
FOCYASPCTBEHHAA TEXHHYECKAs NOAMTMKA B 5T0M ofaacTH
HPCAYCMATPUBACT KOMIASKCHOE PEIUGHHC NpodieMb 00paiuenss ¢
PAAMOAKTHBHLIMY OTX0AAMM 1A AGHCTBYIOWMX, CIPOALIMXCA M
NPOCKTHDYeMEIX 06BLeKTaX, HauMuas ¢ HopMHponanus olpasonanis
OTX0A0B, Mx cOOPa, PErHCTPALUNM W yuera, TPAMCIOPTA, BPEMEHIIONO
XPaHeHHI#, TEXHOAOIMHM TOATOTOBRM K AAHTEABHOMY XDRHCHHIO 1
OKORMATEALHOMY 3aXO0POMENNI0, UPepAyCMaTpHBas IIPH 9TOM HAaAERXKDYIO
MBOASINMIO PAAMOAKTHBHEIX OTX0A0E 0T OHoChepLl.

Campie OOABLIIME BEAMYMHLI 110 OOLEMY MMEIOT OTXOAbLL HM3KON
M cpeprelt akrusroe™, TeM He MeHee, 10 DTHM BHAGM OTX0AO0L,
HOKAAYH, HET NPMHNMINMAABLHLIX 1TPOBACM MM TEXHOAOIMUYECKMX, HHU
skosomuueckux. B CCCP, xak ¥ B Apyrmx crpasax, paspaborann u
CO3AAMEL NPONECCH YMEHLINEHnNa ofbeMa yIapHBaHneM,
KOMIAKTHPOBAHMEM, CKMIalMEM PAZAMMHBLIX BHAOB OTX0A0B M
OTBEKACHHA HX (UemeHTUpopaHmeM, OUTYMUPOBAHHEM) €
oq‘gcrl(;qemmm AOCTATOYHO MAAOM CTEHeHM BLiljeraunBanua: ne 6o0ace
10-10 "r/eM cyrxn, OTtpafoTaHa 'TeXHOAOTHS 3aX0PONEHHA TAKUX
OTXOAOB B M30AHDORAHHBLIE UPUIIOBEPXHOCTHLIE, 33rAyOACHIHDIC
XPAHHUAMILE, KOTOPLIE O0ECHEUMBAIOT M30ASLMIO  PAAMOAKTMBHOCTH OF
KOCHUCTEMI, ‘

OcropniM 1 aubBOACE CAQXKHBIM AGAOM B NPAKTHKE
obpanienua ¢ PIAHOAKTHBHBIME OIXOAGMH ARASCTCA OOPAWEHHe ¢
BEICOKOARTHBELIMHA  oTxopamMi. Curyaums c© 3THM BHAOM OTXO0AOB
Pa3AMYNA AAS CTPaM, HMEIOUIMX ATOMHYIO 3HePreTHMry, B S8BHCHMOCTH
or BRIOPaHHOre MMM BOAXOAA K nepepalboTke oTpaboTaniuero TonAuBa.

Y mac » crpaHe CO3AaME TEXHOAOTHS OCTEKAOBLIBAIINA
BRBICOKOAKTHRHKX OTXO0OAQR M BEACTCH paﬁOT& 110 MCHOALIOBANIMIO
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APYPHX MATPHIl \MHHEPAAONOAOOHIIX M HMCKYCCIREHHBIX MHHCEPAAOR\
AAS. BRATOH@HMA B HHX BLICOKOARTHBHEIX OTXOAOB TIOCAEG HMABACUCHHSN
ypana M HOAYTOHRS M3 IPOAYKTOR PAaAMOXMMMUYECKON nepepaborii,
TEXHOAOIHA OCTEKAOBLIBAHHMS I[IPOBCPEHA HA ONLITHO-NPOMBLIMIACHHON
YCTAMOBKE ¥ NIAGHHPYETCHd, YTO ona BYAET MCIOAL3OBATLCH
IOCTOSHILO,  HAUHHAS €. 3TOr0 roAa.

BMmecre ¢ Tem, XOTH# BCE CTPaHb!, PA3sBMBAIONIMEG ATOMHYIO -
DUEPreTHRY, MMEIOT NPOrpaMMbl Ma3yvenns ofpamenus c
BLEICOKOAKTHBHBIMK  PAAMOSKTHBHLIMI OTROAAMHM, K HACTOAMEMY
NPEMENM 13 B OANOH CTPAHC OKOMYATEABHOE 3aX0poHenne
BEICOKQAKTHBRLIX OTXOAOH B NIPOMBINAGHHLIX Macmrabax He
NPOUBBOAHTCH.

YUMTLIBAS, YTO OPM OOPaNeHMN € BLICOKOAKTMBHLIMM
PAAMOBKTHBHLEIMIA OTXOAAMHM NPUXOAMTCS HMEID AGAO €
PAAMONYKAMAAMMY, TEPHMOA THOAYPACHARAA KOTOPLIX HCUHCASETCH
ABRCATKAMI TIICAY AT U Qoaee, B CCCP paspaBarhiBalorca MeTopd
(PPaKIAOHMPOBANNG, JTO3BOAMIONIME OTAGAHUTL TAKWME PAAMOHYKAMAL OT
OCHOBNOH MACCL HPOAYKTOR AGACHMS € NEPHMOAOM NOAYPACHAAl
HECKOABKO AEGCATKOB AET JIEPeA MY OTREIKAGHHEM. D10 Aaer
BOSMOXMXHOCTL HE TOABKO HCHOAL30BETL B HAPOAHOM XOS4MCTHE MHOTHE
H30TONLI, COAEIKAIMECsH B BLICOKOAKTMBHBIX OTXOAAX, HO M CO3AaTHL
COOTBETCBYIONIME XPAHRAMINA AAH KaxkAOH u3 dpaxumit, TTpuuem
PPaKiy  OTBEPKACHHDLIX OTXOAOB, COAGDIKAWME B CBOECM cocrane Sr-
90, Cs=137, PeAKO3EMEALHBIG HAGMEHTH H APYTHEG INPOAYKRTB! ACACHNA
¢ DepuoAOM NoAypacmapa 30 aer, MOI'YT MHAAEHIIO 3aXOPAHNBATLCH,
Yo xacaerea (paxnuil, COAGPMAaUMX ADATOXMBYLINE DPAANOAKTMBHEIC
DACGMEHTN, TPEOYIOWHME AASl II0AHOTD PACNEAZ ACCHTKH 1) COTHH TLICHY
ART, TO ONM TAKNKE MOIYT XPAHMTHCS B XPAaHMAHIIAX € OPranusanyei
BOZMOMMOCTH M3BAGUEHHUS MX OTTYAR B CAYHAE HEODXOAMMOCTN,
HanGoaee nepenextupibiM BapuanToM o0pallieums ¢ BLICOKOATHBHLIMH
OTXOAGMHM ABASETCA MX TpPancmMyTanud. B pesyasrrare sSACpRuLix
PeAKIIMHE, BLIZLIBAGMBIX 1'1apn 0BAYMEHHN TAaKWX OTXOAOB IOTOKOM
HeATPOHOB nopapka 107 HeMTpoHOBR/CM CEK., MOXHO NOAYuUMInL 99,9%
ROPOTKOMKMBYIIMX H30TONOB, KOTOPLIC [MOCAC BLIAGDIKKI B ABA-TPN
IroAa MOXKIIO DYACT OKOHUATCALHO 3aXapanunaThb  Kax
CPEAHEAKTHBHBIE B PAYOMHIBIE reoAorHueckuc (opmannn, B
Cosercrom CoO103€ BEAYTCH Takue padornl.

C npoBremoft ofpaliedns ¢ PAAWOAKTUBHLIMH OTXOABMH
LIQNOCPEACTBEHHO CBA3AH ponpoc O cHarmu ADC € 9RCOAYETALHM.

Cospemennnie ADC Onian cnpoexTHpopannl §e3 qerko
pPaspadoTaHHol TEXHOAOrMHM MX AeMOHTaxa, B cmasm ¢ srtum » CCCP
cefuac Beayres pabotnl 1o oucKky Nyred pewenus sTo npobiemMbl
Aasiororo wroGp CHSITL OCTPOTY NPOOAEME! M YMEHLIIMTL MMCAO
CHMMACMIIX ¢ ORCuAyarannn 6A0koB ADC Ha ONPEAGACHHOM
HHTEPBAAE BPEMEHHM, B HACTOSIEE BPEMs OCYUIECTBASEICS KOMIIAGKC
Pador 110 NPOAACGHMIO CPOKA CAYKOLI MX OCHOBHOIO 0BOPYAOBANM,
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Taxk, Hanpnmep, B CCCP yneumo nponepcunsl paborhl 10 ormmy
KOpnyca PEaKTOPa € BOAOH 110A AaBACHMEM,

BrophiM HanparAGHHEM MCCAGAOBAHMI SBAKCTCH pPaspaboTka
TEXHOAOTHM ¥ TABHA MNPONU3BOACTRA PABOT 110 BMBOAY M3
SKCHAYRTANMH KOHKperHLx A3C, o6obumcuue nozxyuemmx PEXHHKO-
BKOHOMHMYGCKHUX DE3YALTATOB,

3ARCH CABAYET OXXMAATL OBOCHOBAHNIIX PEKOMEHABIMN B yvacTy
ONTHMM3IAIMY KOMIIOHOBOUYHEIX M CTPOHTEALHMLIX PEUICIIMHE,. OTBETOB Ha
BONPOC O BOBTOPHOM HCIIOABL3OBAHUM s,n,am»m " coopymcmm uo
NPHMOMY NAZHAUYRHHIO,

Bce CKasanHOE BLILE IO3BOARET JAKAIOMMTL, YI0 PACIIHPEHNOE
pHeApeHne atomnroll suepremake B CCCP npepnoaaraer pemesne
HEADTO. PAAR TEeXHNMYECKMX npolAeM, B 3HaMMTEALHON CTENEHH
XaPAKTEPHLIX M AAS APYIMX CTPaH.

B a7T0M CBA3M MCKAOUHTEABHO BAXXHOE 3HBMEHHE MMEET AAOBOE
MEMAYHEADOANOE COTPYAUHHECTBO, KOAGKTHBHLIH JIYTh PELICHHSI
KPYIHRIX npoexros B npobaem yxke onpobuponan s MupeJipumepom
TOMY MOXKEY CAYXurh MATATD, Baxuas, aBTOPHTETHAA OPramMaanmi,
AKTHBEHO COAGMCTRYIONIAA PA3BHTUIO HAYUHO-MCCACAOBATEALCKMR pPaloT
B PasARMILEX O0ABCIAX HAYKM M TEXHHKM M DEeNIEIoNLan
HOAMTHYECKHE NPOOACMBI € L@ALIO MCIIOAL3OBAMMSA BHEPrayM aToMa
TOALKO B HMWTEPECaX MHPA,

TPYAHO MNEPEUMCAMTL BCE NPOrPAMMLI, B KOTOPBLIX YUYACTBYIOT
COBETCKHE CHELMBAMCTH., BOT TOALRO HEKOTODHE M3 HHX! PEaKTopubie
KOMIIOHEHT H CHCTeMB!, TEXHOAOIMS SACPHOro Tonausa, obpamenne
¢ oTpPaGOTABLINM TOMAMBOM, B3aMMOACHCTBHMC '"ueAonex-MammHa' 3
aTOMHOM BHEPreTMKE, METOARI BEPOSTHOCTHON ONEHKH DMCKA, pabora
¢ OBMECTBEHIIOCTEIO.

Cnennaasncts CCCP coBMECTHO €O CNEMMAANCTAMH d>nmmumm
¥ Lsenmy BeAYT COBMECTHBIPE MOMMTOPHNY 3arpsiHenng Darriickoro
Mops, HenocpepcrBseHno cBsa3aHb ¢ 0BCYKAQGMBLIME BOIPOCAMH X
HPOBARMEB! BOCCTAHOBAGHMY 38YPMSHEHHBLIX 1B PEIYALTATE HACPHOM
ACHTEABHOCTH B HPOILEAIIME TFOALI M B PESYALTATE TAKHMX asapn,
Kak apapui » MMepuobumae M 5 KeiumrsMe. Aaxe npocrol obmer
ONLITOM 110 AMKBMARMME NOCAGACTBMM BTHX aBapui, 1o walemy
MHEeNNO, Onia Obl oueHL moaesen. CACAYET OTMETHTL TAKOE BAKHOe
cobLITie, Kax Havaro pabornl MexayHapoamoro lLenrpa nmop rupon
MATAT® B Yepnobniae,

Mpl 8HaeM raxke 00 MHITEPECHBLIX COBMECTHLIX ITPOEKTaX,
OCYNICCTBAZEMIIX TAKON MEXAYHaPOAHON oprayusanmnel, Kax
Oprannsanig 5SKOROMHMUECKOMY COAGMCTBMIO 1 PAsBMTIIO, & Tarkxe B
paMkax [nponeickoro cooluiecrBa, B KOTOPLIX COBETCKME
CHEIMAAMCTH] TOME MOIAM Obl NPHHATL YHacTHe.

C SUOHCKIIMH uay\-m‘mma " !‘ll')()MN!H}\QHH'IJIMM OM'aHM3ANIMN
OAaroaaps HnosckoMy aroMHO-ITPOMBILAGHHOMY (DOPYMY BOT YXE B
TCYEHHME MHOIMX AQT BEACTCH ITAOAOTBOPHOEG COTPYAHMUCGCIBO B
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00AdCTH BHepreTMMEcKUX peaxropon, Gesomacuoctn ABC,
PBAHOAGKTHRHBIX OTX0A0B, ME HapeeMCst Ha pACHIMPEHNE M
yraybaenne Hauiero ABYCTOPOHHErO COTPYAHMUGCTRA ¢ Simowmedt, m
TOM UYHCAC 1 B JKOHOMMYECKOH ofbaacrH. AAs 5TOrQ ecth RBce
QCHOBAJNSA, NOCROALKY M@RAYHAPOAHAA CIELBAAM3anMsa W
KOONICPHDOBARKE NPOWSBOACHBA -~ APQexTHBHALIT Cocod ocRoeHMs
COBDEMEHHDLIX TEXHOAOTHH M pEIeHHA 3aAa4, (PHHAHCHpPOBaHE
KOTOPLIX 3ATPYAHUTEABHO - OAHOMY TOCYAAPCTBY.

Tak, HanpMMep, pPeasnsyIoOTCa NPoeK’ sl BBpomedckoro OGhICTPOTo
peaxropa, MexAYHaPOAHOr0 HKCHEPMMEHTAALIIONO TEPMOSAGPHOTO .
peaxkTopa. Kak CAGAYET M3 MOEro AOKAAAH, COBETCKMM CHELMAAMCTaM
@CTh YT0 BHECTHM B KAYECTBE BKAAAA B TaKylo Koonepanuio H
COTPYAHMURCTBO. YJR@ TOROPHAOChL O MPOGKTAX PEaKTOPOB CPEAHEN
mougyocTn 500 1 600 MBT, aroMupIX crannmit TENAOCHAGMKEHMS
KOTODhLIE, N0 NHAMEMY MHEHMIO, MOraAn 0L HPEACTABANTL HMHTEPEC AAS
HEKOTOPBIX crpad # Ml 6ptar G roTopbl OXA34Th COAEHCTBHE B MX
COOPYXREHHM, B TOM YHCAC M ¢ YYACTHEM B KAUYECTBE NaPTHEPOR
APYI'HX KPYOHBIX PEAKTOPOCTPOMTEALHLIX (HDMPM.

APYrUM Ba’XHLIM JAGMEHTOM HALUEr0 YHacTHs B MemAynapoAnom
COTPYAHMUECTRE M KOOIRPALMHM ABASQTCA NPEAOCTABAGHHE YCAYTD B
00AaCTH SAGPHOIO TONMAMBHOIO IHMKA&, A0 HEARBHENO BPEMEHH B 3TOH
0OAQCTH HAMM OKA3LIBAANCBE TOALKO YCAYIM 10 00O0ValuEHHMIO, Al
NPOM3BOACTRO TOHAMBRA AAH ABC, HOCTPoCHHLIX ¢ IOMOMIBLIO
Coserckoro Corpsa. Mepasno uamla ¢rpala BLILIAG HA MUPOBOH
PLIHOK TAKMKE M C MPEAAOKGHMEM 0. NPOAANKE NIPUPOAHOro H
oforaljeHHOro ypama. YuuTusblas M30BTOUMHOCTL MOUHOCTEH HAUIMX
HPOMSBOACTE, MB!I 3aHMHTEPECOBAHLI B 3HAYHT@ALHOM 00nLeMe ywacTHs -
HE 9TOM DLIHKE, DEBAMAYST KAK IOTEHLMAA IIPOM3BOACTBENHLIX
MOILHOCTON, TAK M HAMM DePEAOBLIE TEXHOAOTHHM nepepaloTrkn u
M3BACUEHNH ypana.

B nepunop 1991-1995 ropon Hauiy BO3MOMKHOCTH YO npoAame
ypaya Ha BHOINMMEM PLINKE COCTABAAIOT HE HHMXE J TLICAY TOHH R
IOA NPMPOANOro YPAHa B BHAE SaKHCH~ORMCH. :

MNpn ypbearwueHNM COPOCA HA ypaH Ha MHPOBOM PLIHKE Mb
CMOXKEM YBEAMYMTL Hamid npepro)enns, OOnuie 3anacw ypaHa B .
CCCP, 1o panBLM TEOAOFOPASBEAKY, 1A CErOAMAUIMMIA ACHD
ONEHHBAIOTCA B- 2 MAH., TOHH, nupuueM 735 ThHIC. TOHH M3 H¥X CO
CTOHMOCTBIO A0BBLNMM Menee 60 poarapon CUIA 3a 1 xr ypana.

Uenwrpugy»uas TexsoAOrMa  PaspCACHNg M30TOIOR ypaua,
umerouancs 8 CCCP, no3BOAACT NPEAACKNTH HHOCTPAHHBIM
NAPTHEPaM, HapsaAy € AOATOCPOMNLIMM CAGAKAMY, KPAaTKOCPOUHDLIC
KONTPAKTE, a4 B CAYHMAe HEOOXOAMMOCTH - XOHTPARTL HA OANRY
nocTanky. llposeAeHnue HCUBLITAHMA JTIOATBEPAMAH JIPHIOAHOCTL.
NEeHTPUQYAKHON TERHOAOIMM AAs of0oralleMHsT PEreHHpPHPOBAHHOrC
YypaHa M TIPOM3BOACTRA NPOAYXYa, HPHIOAHOIO AN HPOMSBOACTBE
TOIIAKMBA, .
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Copercruft Co103 OTKPLIT B HACTONUIEE BPCMS AAS AGAOBOYO
COTPYAHRMYCCTBA B OBAQCTH MHPHOIO HMCIIOAL30OBAHMA aTOMHOI DHEPruH
co BCeMy cCrpamaMu H MEXAYHRAPOAHBIMH OPpraxuM3anIsaimiy, Mnur
yBeXACHBI, MTO TOALKO COBMECTHBIM JIOMCK IIYTEH pasBuTHs
B3ANMMOBLITOAHOIO COTDYAMHMHECTBA, TAKHMX, KaK JPOMBILIACHHAaN
KOOIEepautsad M COBMECTHO® NPEANPHHMMATEALCTBO, a8 TaKXe
ARYCTOPOHEE IKOHOMHMYECKOE M HAaYYHO-TEXHHMECKOE COTPYAUNUECTBO,
GyAYT €nocoBCTROBATL ABABHEMILEMY HAKONACHMIO anauui B obracTy
AACPHON (PM3HMRM W NPAKTHMECKOMY MX NPHMEHECHHMIO,
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THE PRESENT AND THE FUTURE OF NUCLEAR ENERGY
AND-INDUSTRY IN THE USSR

V.F.KONOVALOV

Nuclear energy in the USSR is laying an important

role in spite of its relatively small fraction in the present
day overall power production. First of all the input of
nuclear energy in the power production for industrially
developed regions of the country is considerable and
equals 33.1% for the North-West integrated power
system, 22.7% for the Ukrainian one, 21.7% for the
Central, and 16.7% for the the Volga region. At the
same time if one considers the entire number of nuclear
' power units in operation in the USSR and their total
power, then the USSR is the third in the world after the
USA and France.

As of January 1, 1991, 15 nuclear power plants (NPPs)
had 46 units in operation with total power of 36 560
MW (e). In 1990 they produced 211.5 billion KWh of
electricity, i.e. 12.5% of all the electricity generated in
the USSR.

Speaking about electricity production in general one
should say that almost 70% of it is produced by fossil



fuel plants on coal, oil or gas and about 18% by hydro
power stations.

When analyzing the near term prospects of power
industry in the USSR it should be mentioned that in the
European part of the USSR one can hardly expect
significant increase in power production by thermal
power plants (TPPs) using coal. Already at present the
average distance for fuel fransportation from the East to
central regions and the Urals is about 4 thousand
kilometers and fuel makes up to 40% of all the cargo. At
the same time ecological burden of the coal plants and
high capital investments to reduce it down to acceptable
level in densely populated European part of the USSR
make coal plants non competitive in this region.

The cost of oil production by 2000 is expected to
increase by 1.5-1.8 times and by 2010 - by 2-2.5 times
due to its limited amount in the developed oil fields.
Thus in the coming years the use of oil products as fuel
for boilers will become economically unjustified.

Surely the availability of big natural gas resources gives
the Soviet Union a unique advantage over other
industrially developed countries of the world. It is
evident that in the coming 30-40 years the power plants
and boiler houses using natural gas may be really
considered as an alternative to NPP and TPP in the
European part of the country.

In this case it should also be taken into account that the



average distance for gas transportation increased from
530 kmin 1956-60 to 2400 km at présem‘, and the
tendency remains.

Thus, from the point of view of national economy
priority in development of nuclear power in the European
part of the USSR appears to be justified.

It should be remembered that the development of fuel
and power production complex must pursue not only

economic, but ecological requirements and should be

socially acceptable for the respective regions and the

society as a whole.

The use of fossil fuel in power industry is accompanied
by significant releases (dischargves‘) of contaminants in the
environment and this leads to well known consequences
not only for the localities or regions, but for the whole
‘world. The global influence includes the change in the
thermal balance of the earth due to carbon dioxide and
dust.

Nuclear power is free from several drawbacks of the
fossil fuel power industry, such as aerosols and
irreversible consumption of oxygen from atmosphere.
There are no toxic chemicals and uranium fission reaction
require no oxygen. The radioactive contamination of the
environment and possible exposure for the population
during normal operation of the NPP are much lower than
the sanitary and hygienic limits.



Thus, the conclusion is that both from economic and .
ecological point of view it is necessary to use and
develop nuclear power in the USSR and especially in its
European part.

The right understanding of the present state of nuclear
power and supporting industry in the USSR as well as the
prospects of their development is possible, if we briefly
consider the historical aspects.

It is known that by the end of the 60s the USSR had
accomplished wide scientific program of developing the .
most optimal for the country types of power reactors,
which were capable of producing electricity on a big
industrial scale. Two types of reactors formed the basis
of the Soviet nuclear power industry. One of the
reactors was a well known pressurized water reactor,
which was first used by nuclear states to power \
submarines. The other type was an original Soviet design
of the graphite-moderated reactor which is similar to
commercial reactors, utilized by some countries for
plutonium production. It should be noted that the
selection of the second reactor concept for the
development of power industry was based on the
difficulties in large scale production of heavy power-
generating equipment, particularly vessels for water type
reactors.

The industry supporting the nuclear fuel cycle was
formed in this country for defense purposes and was



well developed to include mining and processing of
natural uranium, production of hexafluoride and
separation of uranium isotopes, production of fuel
assemblies, radio-chemical reprocessing of spent fuel.

Before the Chernobyl accident the need for predominant
development of nuclear power was of little doubt to the
majority.

The Soviet power generation program was made public
in the beginning of the 80s and provided for:

- rapid growth of nuclear power so that by 2000 the
combined capacity of all NPPs would be up to 190 000
MW and the total electricity generated by nuclear
reactors 1100 billion KWh out of the total production in
the country equal to 2700 million MWh;

- principal expansion of nuclear power application for
areas of industrial and district heating;

- dynamic development of fast breeder reactors with the
purpose to provide nuclear power with the fuel for a
long period of time;

- development of low-power nuclear facilities for remote
and almost inaccessible regions, as well as for merchant

nuclear fleet.

On the basis of this program the country started to



renew the equipment and develop new capacities for
supporting industry.

The commissioning of the biggest in the USSR heavy
machine- building plant at Volgodonsk (ATTOMMASH)
was one of the examples of realization of the program.
This industrial enterprise was provided with all the
necessary equipment for the production of highly
sophisticated equipment weighing up to 600 tons.

Following the program and proceeding from the optimal
production volumes and time, required to organize such
production, there was a respecﬁvé growth in the
capacities and number of enterprises of the fuel cycle.

Thus by the middle of the 80s a well developed
infrastructure of the nuclear power and industry was
established in the country. As a result in 1981-85 17

" power units with total capacity of 15 800 MW were
commissioned. At that time the Soviet Union developed
and brought to commercial level the biggest (1500 MW)
power unit in the world with RBMK-1500 reactor. Work

has started on the first units of district heating nuclear
plants (DHNP).

The Chernobyl accident has brought considerable
changes in nuclear power production program of the
USSR. The society started to actively oppose further
development of nuclear power and even operation of
the existing NPPs, ‘



The first result of the negative approach was drastic cut
in the plans of introducing new power production
capacities. Recently, 100 000 MW of nuclear power
plants were abandoned at different stages of design or
construction. Soon after the earthquake in Armenia the
Armenian NPP was shut down. |

But it should be noted that lately in a number of regions
one can see a tendency towards understanding of the
need for nuclear power and especially among people
with influence on decision making. Judging by that good
reasoning should win. As an example, the decisions of
the Soviets of people’s deputies in Voronezh, Kursk,
Murmansk, Chelyabinsk, Semipalatinsk, Chimkent and
Eastern Kazahstan regions favoured the construction of
new power units ( more than 12 000 MW in total).

~ Naturally, the changes taking place in the country
introduced corrections info power production program
making it real to instal 7000 MW of power for the
period 1991-1995 and 12600 MW during the next five-
year period. In this case by 2000 the total installed
power of the NPPs in the country will amount to 57 000
MW without taking into account decommissioning. For
the period after 2000 the predicted increase in the rate
of construction is such, that by 2010 growth in the
installed power shall be 150 000-200 000 MW with due
account for decommissioning of units which exceeded
the service life. The final decisions are not yet taken.
They will be reflected in the new national nuclear power



program with due account for the necessity of
encreasing installed power in the national integrated
power system, decommissioning of units with exceeded
their service life, and structural changes in the national
economy.

The construction of the NPPs in the coming ten years will
be on the basis of VVER-1000 reactors having enhanced
safety performances. The technical findings of the project
will be to the maximum possible extent intfroduced in the
NPPs in operation or under construction.

After 2000 the NPPs under construction shall have
commercial units of new generation, having enhanced
safety (type VVER-92, VVER-500, VPBER-600 and FBR)
which will be realized by 2000 on the basis of previous
designs and 30 years of experience in the field of nuclear
power. |

Thus, two important stages may be marked in the
strategy of nuclear power development meeting the
requirements of acceptable risk :

- 1990-2000 rhay be considered a "renovation” stage
with intfroduction of new units with enhanced safety, and
low rate of increase in the total power production by
nuclear. This should be a period of extensive R&D to
form scientific and design basis for future intensive
development of nuclear power.

- 2000-2010 is the stage of dynamic increase of power



production on the basis of the new generation of units
having better economic features and enhanced safety.

Due fo the fact that the first stage is characterized by
insignificant increase in the overall power generation by
NPPs the supporting nuclear industry of the USSR, which
was developed to realize the above mentioned power
production program, at present has fundamental
reserves.

So, there is a possibility to modernize a number of
production enterprises in the nuclear fuel cycle and
switch over to new technologies, ensuring better
environment protection and more complete use of
uranium ores. The present Soviet technology allows
segregation of byproducts, such as molybdenum,
rhenium, scandium, vané;dium, gold, rear earth and other
valuable elements.

Progressive method of underground leaching is being
widely introduced in uranium mining. This new method
allows to mine the reserves of depleted uranium ores at
different depths and in complicated rock conditions.
Plans are to produce by 1995 up to 40-50% of uranium
by this method. Taking into account previously
accumulated resources of uranium ore the amount of the
available raw material allows us to ensure supply for
NPPs of the total power of about 100 000 MW including
the existing capacities for separation of uranium
isotopes. It is worth mentioning that separation process
in the USSR is based on the use of gas centrifuges.



In the USSR there has been adopted the closed nuclear
fuel cycle concept envisaging the reprocession of spent
fuel. This method ensures complex use of valuable
components and getting the fewest amount of wastes
for final disposal. A plant for reprocessing spent fuel has
been put into service in our country, the second one is
being constructed. The national experience has proved
economic feasibility of the chosen concept.

The second stage in nuclear power development in the
USSR is tied up with new generation of reactors and
power plants which will be the logical continuation in the
development of Soviet reactors designs fully realizing the
experience and using technical means of "accident
management”. Once the present day safety concepts are
in action probability of severe damage of the core is not

over 10-6 per reactor-year.

According to Soviet experts the ideology of enhanced
reactor safety incorporates the following postulates:

- succesion of the nuclear power programs and concepts
ensuring safety;

- inherent self protection of the reactors ( due to
inherent negative feedbacks in the core);

- primary use of passive means of protection and

emergency cooling, requiring no external energy or
operator actions;

I-2-10



- kequired redundancy of protection and cooling means;

- representative justification of the sufficiency of the
designed protective barriers for possible radioactive
products releases in maximum design-base and
hypothetical ( physically possible) accidents;

- availability of information backup and protection from
operator errors.

The above principles were realized in designing ACT-500
district heating nuclear plants (DHNP), which allowed to
locate them close to the boundaries of such cities like
Voronezh and Nizhny Novgorod.

IAEA experts mission studied the design of ACT for
Nizhny Novgorod and the construction activities there
and confirmed high level of ACT-500 safety, novelty and
soundness of the technical solutions.

The next important aspect in ensuring realization of the
second stage of nuclear power development is the
solution to nuclear waste management problem.

The related national technical policy developed in our
country is now under consideration. The policy provides
for comprehensive solution of the problem of nuclear
waste for the operating NPPs, the NPPs under
construction and at the design stage. It establishes the
norms for amount of produced nuclear waste,
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procedures of their collection, logging and accounting,
transportation, temporary storage, preparation for long
term storage and final disposal with reliable isolation of
the waste from biosphere.

The biggest amount comes from low- and medium-level
wastes. And still for this types of waste there are no
principal problems neither in the process nor in the
economy. The technology, adopted in the USSR, as well
as in other countries reduces the volume of such waste
by evaporation, compression, burning different sorts of
wastes and their solidification ( cementing or bitumizing)

with rather low degree of leaching - not more than 10-3

- 10-4 g/cm? per day. We have a well developed
technology for disposing of such a waste in isolated
near-surface or shallow storages, which ensure isolation
of radioactivity from the ecological system.

The main and the most complicated matter in practical
handling of nuclear waste is handling high-level nuclear
waste. The situation with such waste is different for
different countries having nuclear power and depends on
the approach selected for reprocessing nuclear fuel.

In the USSR use is made of the process of vitrification for
high-level waste and work is carried out on the use of
other matrices ( mineral-like and man made minerals) for
inclusion of radioactive waste after extraction of uranium
and plutonium out of the products of radioactive
treatment. The vitrification technology is proved by pilot
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facility and starting from this year we plan to use it
continuously. |

Taking into account that high-level waste management
involves dealing with radionuclides having half-life more
than tens of thousands of years the Soviet scientists are
developing methods of fractionation to sépara’re such
radionuclides from the main mass of fission products
having half-life of several tens of years, and their
subsequent solidification. It is possible to use many
isotopes, contained in high-level waste, in national
economy and develop appropriate storages for each
fraction. In this case the fractions of solidified waste with
Sr-90, Cs-137, rare earth elements and other fission
products with half-life of 30 years may be reliably
stored. The fraction of long-lived radioactive elements,
requiring tens and hundreds of thousands of years for
their decay, may also be stored in depositories with the
 possibility to retrieve them, if necessary. One of the
important variant of radioactive waste management is
their transmutation. On the other hand, the development
of fast breeder reactors and using them for burning
actinides is surely of interest both from the point of
view of waste handling and for national electricity
generation program. Such work is carried out in the
Soviet Union.

The issue of decommissioning is closely related to the
problem of nuclear waste.

The main trend of research is the development of a
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technology and a plan of decommissioning for individual
NPPs and generalization of the obtained technical and
economic results.

This should give proven recommendations on how to
optimize the components and constructions, and
subsequently use buildings and structures in their pimary
role. Nuclear power plants should be operated to full
extent of the main equipment design service life
provided appropriate measures are undertaken to
enhance safety (with regular monitoring of their state).
The reactors or power plants should not be just
decommissioned or shut down but reconstructed in such
a way as to permit their futher use within the formed
infrastructure.

Modern NPPs were designed without due concern
about their decommissioning. This problem is now being
addressed in the USSR. In order to make the problem
easy and reduce the number of units to be
decommissioned at the same time there work is carried
out to extend the service life of the main equipment. For
example, successful annealing of the pressurized water
reactor vessels is done in the USSR.

All the above leads to a conclusion, that wide
introduction of nuclear power in the USSR should be
accompanied by the solution of a number of technical
problems which are to a great extent similar to those in
other countries.

With this in view it is exceptionally important to have
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worldwide cooperation. Joint efforts in working at big
projects and solving common problems have already
being tried in the world. One of the examples is the
IAEA which is an important and competent organization
actively promoting research and development efforts in
different fields of science and technology, and solving
political problems to support peaceful use of nuclear
power.

It is hard to enumerate all the programs where Soviet
scientists participate. Some examples are: reactor
components and systems, nuclear fuel technology,
spent fuel handling, man-machine interaction in nuclear
power, probabalistic risk assessment, public information.

Soviet experts together with the experts of Finland and
Sweden monitor the contamination of the Baltic Sea.
Other issues directly linked to the above are the
problems of recovery of territories contaminated as a
result of previous activities and due to such accidents as
the Chernobyl and Kyshtym accidents. Even simple
exchange of information on the experience in mitigating
the consequences of such accidents, to our opinion, is
very fruitful. It should be noted that International
Chernobyl Center started to function under the auspices
of the IAEA, development of joint Soviet-ltalian complex
dynamic programs for reactor calculations helped to
understand better the reasons for Chernobyl accident
and the important aspects of nuclear power safety in
general; cooperation with Canada on channel-type
nuclear reactors; with Sweden on boiling water reactors
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and, finally, a unique opportunity to make direct
comparison of safety assesments both in the USSR and
abroad which is now possible due to introduction of
powerfull computer (Syber), delivered to the USSR as a
result of agreement between the Presidents of the USA
and the USSR

Due to the efforts of Japan Atomic Industrial Forum we
are fruitfully cooperating for a number of years by now
with the scientific and industrial organizations of Japan in
the field of power reactors, safety of NPPs, bilateral
seminars on problems of extending service life, reliability
of fuel and structural elements of the power generation
reactors and radioactive waste management. We hope
to expand and make more profound our bilateral
cooperation with Japan including cooperation on
commercial basis. There are all the good reasons for this
since the international specialization and cooperation in
industrial spheres are the most effective means of
mastering modern technologies and solving tasks which
are hard to finance by one state.

For example, this is used to realize the project of
European fast breeder reactor and ITER project. As you
may see from my presentation the Soviet scientists may
well contribute to such cooperation and collaboration. |
have mentioned already the reactors of medium power
(500 and 600 MW) and district heating nuclear plants
which may be of interest to a number of countries.

An important element of our international cooperation is
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services in nuclear fuel cycle. Up till lately we were
offering only uranium enrichment services and fabricated
fuel for the NPPs constructed with the help of the USSR.
Recently our country offered natural and enriched
uranium to the world market. Taking into account
excessive capacities of our factories we are interested in
substantial participation for a long period in this market,
realizing the potential of our industry and our advanced
processes off uranium extraction and processing.

For the period of 1991-95 our capabilities of selling
uranium to the world market are at least 5 thousand tons
of natural uranium per year in the form of peroxide.

With the increase in demand for uranium in the world
market we may increase our offers. The reserves of
uranium in the USSR according to geological surveys at
present are estimated at 2 million tons (735 thousand
tons may be mined at a cost less than 60 US dollars per
kilogram of uranium).

Centrifugal separation technology for uranium isotopes
allows us to offer to our foreign partners apart from long
term contracts also short term contracts and contracts for
one supply. The tests proved that it is possible to use
“centrifugal process for enrichment of regenerated
uranium and to produce product suitable for fuel
manufacturing.

At present the Soviet Union is open for business
cooperation with other countries and international
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organizations in the field of peaceful use of nuclear
power. We are convinced that only mutually beneficial
joint efforts in search of ways to develop international
cooperation - such as industrial cooperation and joint
venturous- and bilateral commercial and scientific
cooperation will favour further accumulation of
knowledge in the field of nuclear physics and its practical
application.
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N TH H XPECTATIONS FOR NUCLEAR POWER

United States Energy Policy - The Rule of Nuclear

I would like to take this opportunity to thank the Jépaneae
Atomic Industrial Forum for inviting me to discusas the role of

nuclear energy in United States energy policy.

ite I Ene‘r Poli

Let me start by saying that in July 1989, when President
Bush directed the Secretary of Enargy Admiral Watkins to develop
a National Energy Strategy, he requested an approach that
balanced -- in the President's own words, "Our increasing need
for energy at reaaohable prices, our commitment to a safer,
healthier environment, our obligation to maintain an economy that
is second to none, and our goal to reduce rellance on insecure
energy supplies."

At the time, of course, things loocked pretty good. 041l
prices had been low for some time and generally there was not
much concern throughout the United States about energy. The
eventg in the Persian Gulf have quickly brought that te an end.

The U.8. Department of Energy has completed the task of
developing the National Energy Strateéy == 1ln December we
submitted to the Cabinet and the President a seriles of options.
The options were based on information gathered during an

extensive public hearing process (which had culminated in the



;nterim Report of the Natipnal‘Engrgy Strategy in’Jung, 1990), as
well as a compréhensive analysis phése."And we héve'finished the
final stratagy development. The Strategy was issued in February,
and implementing legislation was sent to the ﬁ.Sm Congress on

March 4th.

The Role of Nuclear Energz

I would now like to turn to the subject of nuclear energy in
the context of United States energy policy. We in the States are
near a critical juncture for nuclear energy. ‘I am optimistic
about its future, and I believe that both public acceptance and
the use of nuclear energy will grow in the United 8tates.

American public attitude toward nuclear energy is beginning
to turn around. A Gallup poll conducted in 1990 found that 78
percent of Americans thought that nuclear energy should pléy a
role in meeting our Nation's future electricity needs. This was
congistent with the information gathered during the public
hearings process prior to the June, 1990 Interim Report. A large
portion of the public commented on the importance of keeping the
nuclear option open. Now that the conflict in the Persian Gulf
has brought home the fundamental importance ©f a secure energy
supply, I'expect that American public attitude will be even more
- favorable.

The National Energy Strategy identified four goals related

to nuclear energy in the United States. They are:



- maintaining exacting standards of safety in
design and operation;

- demonstrating the capability to dispose of
spent fuel and radioactive waste in an
acceptable manner;

- improving the predictability and efficlency
of the regulation and licensing process; and

- eliminating barriers to efficient and cost-
effective operation.
The Department of Energy has a number of programs underway to
meet these goals, which are complementary to the Nuclear Fower
Oversight Committee's Strategic Plan goal of having a new nuclear
power plant operational in the United States by the year 2000. I

would like to spend a few minutes discussing these with you.

ggggxx of Operations

{The first goal, safety of operstions, confirms our belief
that the key to restoring the public's confidence in nuclear
energy is a continued record of safety in the operation of
nuclear power plants. Simply put, human performance, both in
management and operations, is critical to maintaining our track
record 6f nuclear safety. Rising public expectations for safety
are such that we must continually strive to attein higher levels
of performance,

Thesa expectationg touch beth our inatituti&ns as well és
nuclear technology. I believe that the public expectations of‘

and reservations about a& technology such as nuclear energy are



pased largely upon a cynical, pessimistic view of technological
institutions. This View pervadesithe United States. By
operating:plants safely, we will be bullding public confidence in
our institutions, as wali as in our technology.

- For our part at the Department of Energy, we are moving
aggressively to ensure that our own facllities are operated with
enhanced attention to safety, environmental protection and
excellence in operations. Admiral Watkins has made this a
priority and haé taken many initiatives to improve the
performance of the Department and to demonstrate openﬁess in
dealing with the public. These initiatives should help restore
public confidence in Department of Energy operations.

Our gafety efforts are international in scope, as well., In
September 1989 Admiral watkiné proposed that the United States
and the Soviet Union enter into a cooperative effort to encourage
imprbvement in operating practices, which 1% the most practical,
near term way (Lo enhance nuclear power plant safety in that
country. The Institute for'Nucleaf Power Operations in the
United States has joined with us in this endeavor. The Soviet
response has been very positive, and considerable work by both
sides has begun to translate the Joint effort into effective

action.

New Plants and Initiatives

Returning now to our domestic initiatives, the Department of

Energy supports a program to extend the life of the more than 100



reactors currently operating in the United States.  These plants
are licensgsed for an arbitrary 40 years.,  To lead the way, we are
co=-funding a license renewal demonstration program with United.
States utilities under which we hope to obtain Nuclear Regulatory
Commission approval by 1993 of a 20-year license extension for
two plants.

The Department of Energy also has a cost-sharing program to
demongtrate the nuclear plant standardization and licensing
process. The objective is to obtain United States Nuclear
Regulatory Commission certification of two evolutionary Advanced
Light Water Reactor designs and two simplified mid-size advanced
light water reactors employing passive safety features and |
modular construction., These advanced designs, which rely on
natural phenomena such as the characteristics of materials,
gravity, or natural circulation to provide safety, rather than
enginéered systems, should increase the likelihood of both public
and investoxr acceptance of new nuclear powerplants. Dur‘goal is
to demonstrate certification and standardizsation of at least one
Advanced Light Water Reactor by 1995, providing the basis for the
next generation of nuclear powerplants. We are pleased to see
that American industry interest in support of this program seems
to ba devaeloping.

Further, we are supporting the development and possible
certification earlyviﬁ the next century of the Advanced Liguld
Metal Reactor and the Modular High Temperature Gas-Cooled Reactor

plant designs,



..~ We also plan to demonstrate the Nuclear Regulatory
commission's early-site approval licensing process, through a
cost-sharing arrangement with the private seator,,bg.obtgin;ng
from the Nuclear Regulatory Commissiong;nlEa;}y‘Site ?ermit,by'
1994. This_activity will complementvthe design ce:tificatibn
demonstrationland willybe a majorvstep 1n gaining utility‘anq

investor confidence in the liceneing process.

Nuclear Waste Management

The second goal, that of resolving the nuclear waste
management issue, is Gritical to the revitalizatlon of nuclear
power in the United States. Significant progress must be made
before Americean utilities, and more importantly, the American
public will be willing to subport‘nuclear’energy.

The Department of Energy is finally beginning to move
forward to resolve the nuclear waste management issue.

Significant progress toward developing a radiocactive waste

management system should be made by 1995. Key milestones include

characterlzation of a site for a waste repository and progress on

gite selection for a Monitored Retrievable Storage Facility.

Meeting these milestonea is very important to give both utilities

and their state public utility commissions confidence that the

Department of Energy will be able to accept spent nuclear fuel.

On a final note related to nuclear waste management, a long-

tarm contribution to the radiocactive waste management system may

be made by a new reactor and fuel oycle concept under



development. The Advanced Liquid Metal Reactor, which uses the
Integral Fast Reactor fuel cycle, has the capability to consume
long-lived, transuranic actinides such as plutonium, neptunium
and americium in spent fuel. If this technology can be
economically deployed, it has the potential to make long-term

improvements in the radicactive waste management system.

Regulatory Prectices
The third goal ildentified in the Strategy, that of

improvement of the regulatory process, would dramatically enhance
the attractiveness of nuclear power in the United States. Public
interest in a sound energy future requires a process.which
permita completed and operational nuclear power plants te be
permitted to produce electricify, and not be delayed untlil a
langthy and unboundead hearing and appegal process ls completed.

In the past, the nuclear licensing process in America has been
abused by an activist minority who has learned to use procedural
means to recpen issues already resolved or raise issues of little
or no aafety.aignificance, causing delay in the operation of a
consgtructed plant.

The Nuclear Regulatory cOmmission took a major step forward
in issuing a Licensing Reform Rule. The rule i1s a substantial
improvement over the previous licensing process and could
significéntly cut nuclear construction times and construction
costs. However, the rule does hot address some issues. Thesme

include emergehcy planning'requirements necessary to ensure that



state and local governments cannot needlessly delay plant
operations, and the poasibility of lengthy procedural delays
caused by formal hearings when plant construction is completed
and the plant is ready for operation.

In November '1990, a Federal Court struck down a coritical
part of the new rule. The court found that the rule violated the
Atomic Energy Act and limited the public's right to petition for
a formal hearing prior to plant operation. The court's finding
puts additional emphasis on the need for licensing reform

legislation to provide stability for the licensing process.

Nucleax Plant Economics
The fourth goal identified by the National Energy Strategy

is the elimination 'of barriers to cost-effective nuclear
. operations, a crucial factor for nuclear power everywhere. If
the economics of nuclear energy ere not competitive with other
options, the nuclear option indeed will be "the option of last
resort". As one United States utility executive said, "the
nuclear industry . . . has to understand that utilities and
generating companies don't need or necessarily want the latest or
greatest technology with catchy names like pessive, advanced, or
naturally safe. What they want is simple and straightforward:
nuclear plants that can produce clean, safe economic power
reliably with high capacity factor with minimum hassle."

We believe that the best way to make nuclear energy

economically attractive is to develop and deploy standardized



reactor desligns as soon as they become available.
Standardization will achieve capital cost reduction, as well as
operations and maintenance cost reduction when compared to our
experience with many of today's nuclear plants.

“We believe that the advanced light water reactors -- both
. the evolutionary light water reactor and the designs having
passive safety systems -- can meet the cost targets set by the
United States Electric Power Research Institute's "Requirements
Document". They are dasigned'for simplicity of operation and
ease of maintenance. It is also possible that with continued
research and design effort, the Liguid Metal Reactor and the
Modular High Temperature Gas Cooled Reactor technologies will be

able to meet these cost targets in the future.

Lagislative Priorities

Turning now to the Department's legilslative priorities, our
top priority is the enactment of the comprehensive and balanced
legislative package to implement the National Energy Strategy.
Regarding nuclear energy, we have proposed language which would
reform the current licensing process by codifying provisions of
the Nuciear Regulatory Commigsion's Licensing Reform Ruie,
resolving emergency planning issues before construction, and
avoiding the often lengthy and costly procedural delays of the
currently unbounded post-construction hearing process.

Other important legislative issues relating to nuclear

energy in the United States include legislation to resolve the
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parsistingfprOblemarat Yucca Mountain so that we can proceed with
characterization of the site as a repository for high-level .
radiocactive waste.

‘Our Uranium Enrichment Enterprise is alsc a high priority.
Legislation needs to be enacted to restructure the enterprise
into & government spongored corporation. ' The Bush Administration
proposed such legiglation before and has submitted similar

legislation again,.

Timing

If we can realize the promise and potential of the programs
I have outlined, I believe we will have accomplished several
things in tﬁe United States by the middle of the decade. We will
have put the Department of Eﬁergy'a house in order. United -
States nuclear utilities will have continued to improve the
indﬁstry's reputation for safety and excellence in operations.
We will be able to point to solid progress in the resolution of
the nuclear waste management issue, We will have demonstrated
nuclear power license renewal., We will have advanced light water
reactor designs available which will be economically competitive
with c¢clean coal technologies. Finally, in order to certify and
utilize these designs, we will have successfully demonstrated an
improved licensging and siting process.

If we can achieve these things, and I believe we can, I am
confident that the nuclear option will be restored before the end

of this decade in the United States. This means a new plant
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order by the middle of the 19908, =0 as to have a plant in

operation by the year 2000.

National Trends

There are several trends which will intensify the United
States' focus on energy in the coming decade and influence
nuclear energy's future role.

First and most importantly, the demand for electricity will
continue to grow well into the next century. Historically,
elaectrification seems to be linked to economic growth in the
United States, and we expect that relationship to continue. Let
me give you a few numbers to illustrate my point. At the time of
tha first oll embargo, alectriéity amounted to 27 percent of
primary energy consumption in the United States. By 1989, it had
growﬁ to 36 percent. By 2030, that number is estimated to be
approximately 50 percent. |

The United States presently has about 700 gigawatts of
installed electric generating capacity. From our National Energy
Strategy efforts, it appears that the United States will require
between 190 and 275 gigawatts of additional capacity in next 20
years, most after 1995, with that number climbing substantially
through 2030. About 85 percent of this needed capacity will be
baseload or intermediate generation.

Let's examine choices for baseload capacity in the United

States. These include natural gas, oll, some renewables, coal,
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and nuclear energy. In the next few years, natural gas probably
will dominate baseload additions. Gas 1s an attractive choilce
now because of its comparatively low price and because the
capital cost-per~kilowatt of a combined-cycle, gas-fired
generating unit is lower than a conventional coal-fired plaht
with a scrubber. However, gas prices are expected to continue to
rise, limiting gas as a future source of baseload capacity.

The events in the Middle East emphasize that oil is not a
gecure and economical cholce for future baseload capacity. We
believe it would be imprudent for our electric utilities to rely
heavily on unreliable sources of oil for electricity genaration
in the future.

Renewable energy sources will be an important part of our
electrical capacity mix and Qill play a role in providing
intermediate and peaking power., However, renevlvable.s cannbt be
expécted to supply the large quantities of baseload capacity that
will be needed.

Although our scilientific knowledge about posa;ble global
climate change due to carbon dioxide emissions i1s not cextain,
nuclear power produces no direct carbon dioxide emissions which
could be a contributor to posaible global warming. If current
trends continue with no major policy changes and no expansion of
nuclear power use, coal's share of the fuel generation mix in the
U.8. would have to grow from 51 percent in 1990 to 63 percent by
2010, By 2030, coal's share would have to rise as high as 81

percent.
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Concglusion

In conclusion, the days, months and immediate years ahead.
promise to be-challenging. The United States faces difficult
energy decisions to ensure our energy security in a dangerous
world and to supply electricity for economic growth and
‘environmental protection. These decisions can no longer be
postponed.

The actions identified in the United States nuclear
industry's Strategic Plan must be successfully completed so that
& new nuclear plant order will be placed in the mid-1990s for
operation by the year 2000, This is a tall and challenging
. assignment. And, we must convince the United States Congress to
enact a comprehensive, balanced legislative package to implement
the U.S. National Energy Stfﬁtegy, as well as legislation on the
other issues I mentioned.

Ag I said in the beginning, the coming decade will be an
exciting time to be in the nuclear industry. We have an
opportunity to make great technical and institutional strides.
We have an opportunity and obligation to reach the American
public. And we have an opportunity to help the world respond to
its energy asnd environmental needs.

It was a pleasure to be here, and I am grateful for the
opportunity to discuss the expectations for nuclear power in

United States energy policy.

I—-3-15



The second trend that is very apparent in the United States
is increased concern for the environment. Environmentai matterg
will be ‘a primary consideration in energy decisionas now and for
+thae foreseeable future. Energy production and consumption will
be increasingly scrutinized in relastion to how they affect the
environment. We must anticipate and meet the twin imperatives of
the 19908 -~ economic growth and environmental protection.:

In regard to the latter imperative, I was intrigued by the
rasulte of a public opinion poll, conducted in the United States
in February 1990 for the U.S. Council for Energy Awareness. It
indicated that a majority of Americans who belleve themselves to
be committed environmentalists, and who have donated Fo or worked
for environmental groups, think nuclear energy will and should be
important in meeting the Nation's futuze electricity needs. That
many Americsasn environmentalists have cut through the rhetoric and
now éecognize the environmental benefits of nuclear power is=
indeed encouraging.-

A third trend stemming from the conflict in the Persién
Gulf, will be to attempt to wean ourselves of imported sources of
energy, particularly oil. The simple truth is that the U.8.
cannot -~ and should not -- continue to rely on imported
petroleum supplies, particularly for electricity generation.

These trends -- growing electrification, increased concern
for the environment, and enhanced awareness of the need to reduce
dependence on imported oil ~- will present both opportunities and

challenges to us in the energy industry in the coming decade.
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ENERCY PRIVATISATION AND THE FUTURR OF NUCLEAR POWER

IN UK

1 It 18 a great pleasure to be here at the 24th Annual
JAIF Conference. There are two themes to this speech.
First, the importance of market mechanisms in developing
and implementing enexrgy policy; second, the incréasingly
international nature of the nuclear industry,
demonstrated incidentally by the attendance this

alleiuvuit.

2 There is an increasing trend all ovexr the world to
move towards market solutions to economic problems
particularly in relation to resource allocation,
Britain’s experience in the energy area i& particularly
instructive in this context, It is 12 years since the
incoming Concorvative Government - than under the
leadership of Mrs Thatcher - embarked on a radical new
direction in the energy sector with the aim of

introducing a genuinely competitive market in energy.

3 The recent successful flotation of the generating
companies, National Power and PowerGen, represents only
the latest stage in this development. It followed the
sale of the 12 Regional Electricity Companies in England
and Wales, and marks a further importént milestone along
a road which is now fast changing the nature of Britain’s

energy economy., With the majority of the electricity



indugtry,in England and Wales now sold, the next stage
will be the sale of the vertically integrated Scottish
electricity companles, Scottish Power and Scettish Hydro-
Electriec, which is now expected very shortly. John
Wakeham, the Secretary of Jtate for Ensargy has alao -

recently confirmed that the UK qovernment intends to
privatise the British coal industry after the next

election.

4 The U¥ alsectricity gupply indnstry provides perhaps
the clearest example of the move away from céntrally
planned public ownership, and its replacement by a
regulated commercial market. Ministers took the view
that, until very rcoently, our eleotricity industry was
8till dominated by a monopoly cost-plus producer selling
to a2 number of regional monopoly suppliers - a system
which not only denied customers any effective choice, but
which arguébly also encouraged a heavy over-reliance on
the technalagy nf a relatively few veary large power

stations, whether fossil fired or nuclear,

5 Now a thriving new matket has developed in
electricity, putting pressures for increased efficiency
on everyone sgerving that market. The removal of the
generatingbmonopoly has encouraged a new wave of
independent power producers and introduced a more
dispersed pattern of investment in alternative sources of
powar generatinn, particularly in ‘gleaner’ gomhined

cycle gas turbine power stations.



6 As a result the restructured electricity industry in
theVUK is becoming a different kind of business from that
of its predecessor. A recent independent study has
suggested that the introduction of new producers;
continued progress towards the Single European Market;
and public demands for a c¢leaner environment, are now
all converging to create growing pressures for a similar

change of direction in wWestern Europe.

7 Britain’s experience provides a clear demonstration
that the transition from monopoly to regulated markets
can help to bring aboui changes which would be hard to
contemplate under public ownership. Thé aim of Ministers
has 5een the injection of new ideas and of a more
entrepreneurial spirit; the challenging of old
orthodoxies; and an increase in the pressures tovuse
energy more efficiently supported by the Department of
Energy’s Energy Efficiency Office. fTheir objective has
been to stimulate the energy sector to be far more

responsive to the needs of customers.

8 Government policy is that the new market-based
approaches remain the key to maximising the efficiency of
energy production and use and determining the most
efficient allocation of energy resources. The price
mechanism is crucial in influencing changes in behaviour,
ag the world’s energy-saving responsé to the 0il price

rises in the 1970s demonstrated, and market-based systems



now look set to become steadily more influential in
responding to the threat of global warming - both in

Britain and throughout Europe.

9 That does not mean that there is now a_total free-.
for-all in the UK. Private ownership is ¢oupled wilh

public regulatinn for hoth glechricity and a number aof
other industries. Regulation continues to play an

important role in our cnorgy mootor, not only to
reinforce competition and to protect the consumer, but
increasingly to protect the environment - an issue whicﬁ
has grown dramalically in international politieaal

importance during the last decade.

10 One of the central objectives of UK energy policY‘is
to maintainAa wide diveré&ty of energy resources so as to
enhance the security of our energy supplies, Thisg policy
has stood us in good stead in the past during the long
strike by coal miners in the UK when nuclear energy made
a valuable contribution. It will be equally important in
the future to insure againgt unforeseen developments by

deriving our energy from a variety of sources.

11 The UK is of courge an igland built an coal. Caldew
Hall which opened in 1956 was the first industrial-scale
power station in the world to demonstrate the commercial
potential of generating electricgity ﬁhrough nuclear
fission, It 1s still operated by BNFL and its life is

likely to be extended to 40 years. This Magnox station



provided the model for the first commercial nuclear
reactor in Japan which wag completed in 1865. And now
the UK is one of the world’s leading producers of oil and
natural gas through the development of our substantial

North Sea oil and gas reserves.

12 This means that the UK can draw on a wide variety of
primary energy resources to generate the electricity we
need incluvding coal, oil, natural gas, nuclear power and,
mainly in Scotland, hydro-power, At the moment, coal
provides some 7U% ob the tuel used Yor electricity
generation in thes UK, nuc¢lear 20%, oil around 8% and
hydro. Just under 2%, Gas is only playing a negligible
role at the moment, but this will change, pértly as a
regult of electricity privatisation. The British
Government is also contiﬁuing to demonstrate its
commitment to the davalopﬁnnt of "rlean" renswahle energy
resources, both by supporting a growing programme of
research and hy the new innentives introduced undexr the
elecloicity privatisation legislation. These have
already ensured a virtual doubling of renewable capacity

in England and Wales.

173  what role is there far nunlear power in the UK in
this new market dominated environment? Much will depend
on the industry itself. If nuclear is to continue to
play its part, the industry will need to demonstrate

that:-



* it can maintain high safety standards; and that

* it can generate electricity in an environmentally
beneficent way.
* i1& can algo generate electricity at an economic

price.

The history af rarment yonrn aloo cuggests that the future
of nuclear power in one country is also dependent on its
psucocon {or otherwlse) in other roumtries, henne the

second theme of this speech, the internationalisation of
the nuclear industry and the need for co-operabtion in an

increasing number of areas.

14 First, safety. All forms of energy production
entail risks if not propé;ly controlled. Nuclear power
is not unigque in this respect. Both the coal and the
offshore 0il and gas industries have experienced major
disasters in the UK, such as thosge at Aberfan and Piper
Alpha. Nevertheless, for whatever reason the nature of

nuclear technology arouses special public concern.

15 The Britisgh nuclear industry has an excellent safety
record, Indeed, it 1is arguably the safest industry in
the UK as well 35 the mosl. regulated. Only 0.1% of the
annual radiation dose to which the British population is
exposed comes from the nuclear industry. About B7% of the
radiation to which we are exposed each year comeg from

natural sources such as rocks, soil, cosmie rays, food



and drink. Most of the remainder comes from medical

uses, such as diagnostic X-rays.

16 We are, as many of you'will know, expecting new
recommendations from ICRP to be published any.day now
which will in turn lead to further pressufe and
requirements aimed at improving radiation protection.

The Government policy is that the basic principles of
ICRP sghould be followed ~ namely, that all individual
doses should be kept below the statutory limits and that
all reasonable steps should be taken to reduce doses even

below dose limits.

11 As all of us here know, the nuclear industry gilves
safety extremely high priority, starting with the initial
design of a plant throu§h construction, commissioning and
operation to decommissioning. In the UK all these stages
are subject to rigourous licensing procedures
adminigtered by the Health and Safety Executive’s Nuclear
Ingtallations Ingpectorate. Other countries have similar
arrangements, This commitment to safety, together with
the highest standards of regulations are important,
because publi¢ concerns about nuclear power are often
based on fears of the unknown - on misunderstandings
about the dangexrs of all sources of radiation and

misconceptions about nuclear safety aspects.

18 some of their concern has been stimulated by

accidents in other countries or by misinformation about



procedures elsewhere., There can be no doubt that
responsibility for nuclear safety must remain with
individual governments. Nevertheless there is cope for
improving the exchange of information between regulators
and working towards a greater commonality of standards.
Useful work is being carried out under the auspices of
the International Atomic Energy Agency through INSAG and
NUSSAG and through the regional groupings of regulators.
Through these processes we are all developing a greater
understanding of procedures adopted hy other countries

and are in a better position to learxrn from them.

|5 At the Same tim€ miny czuntriss have offawod help ko
the countries of Eastern Europe so that they can develop
an improve their own standards. Some of this is at a
governmental level, inclhding action through the Eurppean
Community. Some is through the IAEA -~ for example the
work on VVER reactors; other important assistance is
provided through WANO which has developed a useful
mechanism for passing on experlence between operators

themselves,

20 Looking to the future, the nuclear industry will
need to explain its record on nuclear safety more clearly
and more persuagively. It will need to dispel, once and
for all, the view often voiced in public, that the
industry is a closed world where =zecrecy prevails., It
will alsn bhe necessary [we LLig Lo b done ka spkiafy o

wide range of international opinion,



21 This will not be easy. Thexe are, of courss, sone
whose opposition to nuclear power is so deeply rooted
that they wiil sochk to exploit any information bn
discredit the industry and those who work in it. But if
the nuclear industry is to allay the concérns of the
wider public, the operators of nuclear sites, thé
industry and Governments must take every opportunity
pravide clear factual information to ewable people to
make their own judgement based on a rational assessment

of the facts,

22 We have certainly found this to be the case in the
UK. The Vigitor Centre at Sellafield has proved to be
one of the most successful tourist attractions in the
country and attracted m;re than 130,000 visitors last
year. A large number of the public also vigit the UK’s
nuclear power stations and our nuclear industry is
developing a more open approach to the public as well as
a co-ordinated strategy for providing information about
its activities. This will take some time to bear fruit
but ik ig interesnting to note the positive pxperienne of
Nuglear Elec¢tric from consultiﬁg the public about the

best way to decommigsion their gas cooled power stations.

23 I should stress that there is an international
element to this issue. We need to develop ways of
communicating not just within our own countries bat

between them and to exchange experience of the most



effective ways of explaining the facts about nuclear
power, Here the current trial of the International
Nuclear Event Scale (INES) - in which the UK is
participating - is an important test of the advantages of
greater co-operation in ordex to allay fears about events

at nuclear power stations.

24 Similar considerations apply to the environment
especially some materials can remain radiocactive for
hundreds or thousands of years. The UK Govermnment has
theraefore set strict gafety standards for their use,
storage and disposal. The Government is confident that
the present disposal and safety arrangements in the UK
are safe, but it recognises the need to prévide methods
of pe:manent disposal eventually for intermediate and |
high-level waste. NIREX,ythe company charged with
developing a site for a repository for low and
intermediate level waste is making good progress and hqpe
to be able to choose a site later this year. It will
then develop the safety case in very great detail and put
in a planning application., This will build on the very
consgiderable expertise of the UK in the management of

nuclear waste, expertise which is now providing itself by

being chosen by a number of other countries,

25 I know that here in Japan many of you are aware of
the excellent work BNFI. has done in this area. Over the
last 12 months they have suvcceessfully commissioned at

Sellafield both their vitrification plant for high level

I-5-10



waste and an encapsulation plant for intermediate level
waste. A number of additional waste management plants
are also now nearing completion. These plants
demonstrate-clearly that the wastes arising from
reprocessing can be safely treated and =tored, and are
further evidence of the considerable progress that has
been made in solving one of the key problems £aced by the

nuclaar induskry worldwide.

26 Environmental concexrns have, of course, been with us
for a long time. We have removed many of the slag-heaps
rrom past coalmininy opetatlena; and intraéﬂeed the Clean
Alr Act to banish smog from our towns and citiés. More
recently, we havé been much more aware of the damagé from
acid rain and of the threat of global warming, further

examples of the international aspects of these issues.

27 The British Government made a commitment in May last
year to stabilige the country's carbon dioxide omiscions
at 1990 levels by the year 2005, provided othér countries
also played their part. This is a demanding target

involving costs to the sconomy. MNuclear energy has, and
will continue to have - an important part to play both in

curbing acid rain and in combating global warming.

28 Thig is because nuclear stations emit practically no
gulphur dioxide or nitrogen oxides - the principal
ingredients of acid rain - and practically no carbon

dioxide - the principal greenhouse gas. If the

I-5-11



electricity currently provided by nuclear power stations
were to be generated hy gas, Britain would emit about 7
million tonnes more carbon, increasing total emissions hy
about 4.5% each year. If the same amount of electricity

ware generated by coal . our emlssions would increase by

around 15,5 million tonnes each year, increasing total

emisgsions by nearly 10%.

29 For these reasons the UK Government wishes to
maintain the nuclear option, but only if nuclear power in
the UK becomes more economic and the industry
demonstrates it can continue to maintain high standards

of zsafety and environmental protection.

30 .At current levels of fossil fuel prices, nuclear
power in the UK is more expensive than electricity
generated from new coal, 0il or gas-fired stations
although this is not true of other countries. These
axtra nnats were present before and have not been
incicasded by privakisation. Whila they were callenird
from the customer before privatisation through the bulk
supply tariff, which essentially arranged costs over all
fails, they are now paid by consuwers in an explicit way
through the nuclear levy which, under the present
arrangements, runs until 19%8. 1In the longer term,
nuclear power will have to improve its competitiveness
and will aunly sttract investignt tFf It is economie in
comparigon with other fuels. Nuclear will have to

compete with other technologies, on fair terms, while

I-5-12



‘winning publi¢ confidence through its high safety
standards and by generating electricity in an

environmentally beneficent way.

31 I believe that there should be scope for the costs
of nuclear power in the UK to be reduced; without in any
way compromising the industry’s high standards of safeity.
It will be necessary to reduce both operating and backend
costs but a key will be to reduce the capital costs of
new stations. In terms of construction, it will be
important not to build a series of individual prototypes
but to gain from the experience elsewhere in the world,
Obviously greater international standardisation of
dasigns wouid be an important factor in allowing vendors
to go down the learning curve guicker and hence to reduce

costs faster.

32 Concern about the environment may also help nuclear
power improve its competitive position vis-a-vis other
fuels. One reagon for the high cost of nuclear power is
that under other fuelg it bears directly the
environmental costs of its fuel cycle, in particular the
cost of the safe disposal of its waste. The relative
economics of nuclear power (and also of renewable energy)
could improve if the environmental costs of fossil fuels
were taken into account on a comparable basis: more work

is needed to explore this.
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33 I should say 2 few words here about the new nuclear
Company, Nuclear Electric, which has been created from
the nuclear division of National Power within a
remarkably short time and has now completed its first
full year of existence. A new organisational structure
iz in place;, as well as a new Board and thoy are
addressing both the problemg of cost reduction and the

future of nuclear power.

34 The fact that this year Nuclear Electric has
produced more nuclear electricity than ever before in the
UK - a notable performance - is a very encouraging sta:t
to the Company’'s existence. .This is-an example of what
can be achileved by B company cunécntrating on 1t own
business. I know that John Collier has made a continuing
improvement in cutput one Ef hig central oﬁjectivas for
this company, and further improvements in the performance
‘of the AGR stations will clearly be a vital component in
acnleving this alw. Explorisg thz ssaps for oxtonding
the lives of the Magnox stations (it seems an average
life extension of 6 years is achievable) could also make
a major c¢ontribution, provided that any investment
involved gives & full economic return. The Government
has made elecor that ag far 26 existing manlear stations

nrn gongarnad  in principle and subiect to the views of
the Nuclear Ingtallations Inspectorate, it would be

willing to sanction economic investment in life

aextensioni of exigting wplani,
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35 The Government has said it will undertake a full-
scale and wide-ranging review 6f the prospects for
nuclear power as Sizewell B nears completion 1994,
Construction of Sizewell B is now, of course, well under
way. Progress by Nuclear Electric is ahead of schedule
and the station 18 nn gourse to generate full power in

1995,

36 This timetable for the construction of Sizewell B
means that we should have some firm evidence of the cost
of PWR construction in the UK, when we undertake a
comprehensive review of the prospects for nuclear power
in terms of diversity, environmental and economic |
arquments., This intervening period will allow the
indugtry time to reduce costs as far as possible to help
the economic case for n&clear power. As you will know,
the Secretary of State has given consent to the
construction O0f a PWR at Hinkley Point but has made clear
that his deciszsion on whether Nuclear EBlectriclty would
also be given the necessary financial approval would

depend on the economics and on the outcome of the 1994

review.

37 The review will have to consider every aspect
relevant to nuclear power, including its economics and
its contribution to the diversity of enerygy supplies, as
well as the development of'new generatiné tééhnologies
and their economic and environmental implications. But

Nuclear Electric’se own business record and prospects for
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viability will obviocusly also be a major factor in

influencing the cutcome of the review.

38 The review will also have to take account of the
experlence of other countries. It will have been clear
from this talk how many of the issues relevant to the
nuclear industry have an international dimension. Indeed
public opinion would, I am sure, take comfort from a

Qreater commonaliky & gpproach to nuglear issues, It

was for this reason that the five countries and
substantial nuclear programmes in the European Community
issued only [two weeks] mge a joint declaratinn stressing
the importance of nuclear power as an energy source in
their countries and committing themsslyas €0 devoloping
and strengthening their existing co-operation. This will

include:

exchanges of information and staff
trying to align safety obijectives
spreading best practice

co-operation on design of new reactors

co-operation on aspects of the fuel cycle

This declaration makes an important step forward in co-
operation between our countries and one on which we are
all keen to build, taking account of course of our

membership of the European Community and in the IAEA,
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339 whars, £inally, dres all this leave Nucdlear
Electric? History demonstrates it is a brave man who
speculates about the long-term energy market. But I can
say this. Nuclear power has two important things in its

favour.

40 First, it remains an important component in the
divérsity of ovur energy supply - and thus the 82egurity of
our‘supply -~ whose importance has been demonstrated a
number of times in recent years. Secondly, nuclear
energy remains the only large established technology for
baseload power stations which emits no greenhouse gases,
It will be very difficult for the world to meet future
energy demand without adding to global warmiﬁg in the

absence of a contribution from nuclear power.

41 For these reasonsg, the British Government wants to
maintain the nuclear option, provided the industry can
demonstrate it is an economic option and that it can
maintain its own high standards of safety and
environmental protection, It is algo clear that whether
these demands are met will depend on what is achiaved
internationally by the nuclear industry and in no small
part by how prepared are the nuclear industry and the
requlators in different countries to work together for

comman Ands.
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CZECHOSLOVAK ENERGY POLICY AND NEEDS OF INTERNATIONAL
COOPERATION '

In the end of 1990, a new energy policy of Czechoslo-
vakia was formulated. The draft wag submitted for approval
to the Federal Government, both republic governments and
all three parliaments. The energy policy should represent
a joint product of all partners involved, mainly of those
who are responsible for environmental matter in our country.

The new policy s global strategic objecctives arc as
follows ¢

- Reduyction of Energy Demands of Our Economy

The consumption of and demand for energy in all former
Eastern Bloc countries are so high that these countries
should focus, as thelr first-rate priority, on reducing
the demand for energy dramatically in cvery sector of their

economiesg, mainly in the industrial one.

- Giving a Necessary Backyground to the Czcchoslovak Economy

We are aware of the fact that ensuring a continuous sup-
ply of all types of energy is a prerequisite no economic re-

form activities in our country can dispense with.

« Utilization of Domestic Energy Resources

In the future, we would like to be as independent as pos-
sible, because we know from our own experience what being de-
pendent on a single supplier, in our case the Soviet Union,
amounts to. There was nearly a hundred percent dependence in
0oil, a hundred percent dependencc in natural gas and a hun-

dred percent dependence in nuclear fuels.



- Intergartioh of the Czechoslovak Energy System into. the
European System

This is a big task for all energy-related industries of
our country, a key to the diversification in all forms of
energy, which-we have to achieve in a few years. We would
like to connect our high-voltage networks to the Western
grid and this means our power system will have to meet a
numbér of conditions and requirements. At the moment, our
power system is connected to the Western part of Europe by
means of DC stationg. The capacity of thege DC stations is
not high enough to permit establishing in Central Europe,
which is where our country lies, what I call "a crossroad
of energies". So far as natural gas is concerned, our posi-
tion is advantageous in that all gas supplied by the Soviet
Union to Western Europe has to be delivered there by means of
a transit gas pipeline going through our territory. Of course,
we will have to diversify even in this field in the future.
This means we will have to build a gas pipeline with a capa-
oity high enough to permit us to use, apart from Soviet gas,
also Norwegian, Algerian and in the future also Iranian gas.
As to oil, the situation is the same =~ we fully depend on sup-
plies from the Sovict Union. We are trying to build a pipeline
connecting Austria and Czechoslovakia as fast as possible, and
another pipeline to Germany, by means of which we would be able
to get oil from South European ports. The ultimate objective is
to make Czechoslovakia completely independent on any s;ngle
source of oil, All these diversification programmes are being
discussed either bilaterally, with different European countries,
or in the framework of a group called "The Pentagonal", which
comprises countries working together on these big projects =
Italy, Cgzechoslovakia, Austria, Hungary and Yugoslavia.

The most important objectives of our new energy policy are

as follows :



- Reduction of the production of black and brown coal
as a step necessary to improve the environmental

gsituation in our country

For example, our 1989 outputs of brown coal and hard
coal were ébout 100 Mt and 26 Mt, respectively. We have
already cut down the brown coal production by some 20 Mt
and we plan to reduce it to 50 % of the 1989 figure by 2005,
Brown coal is mainly used to generate electricity. As its

parameters are rather bad (approx. 4% of sulphur and about
30 ¥ of ashesg), we will have to slash down its uses as much

as possible, or find a clean way to burn it.

By 1995, we plan to phase out 1,200 MW of the generating
capacity of conventional power stations located in North Bo-
hemia, which is the worst-polluted region in Europe,

We will have to increase the proportion of gas in our
structure of energy resources and build bigger underground
gas Btorage facilities to be able to make the system capable
of meeting all relevant regquirements. As in every country,
we will have to reduce the consumption of oil and we will
also have to build storage capacities which are practically

nonexistent at the moment.

We will also try to make a better use of our hydropoten-
tial, although most of it hasg already becen in use.
We will have to finish the construction of the Mochovce

nuclear power plant, which should deliver 4 x 400 MW, as well
as the first and second generating units of the Temelin nuclear

power plant, where we will build two units 1,000 MW each.

In the very near future, we will have to choose construc-
tion sites for two additional nuclear units delivering 1,000 MW

each,



As in every country, there is a lot of discussions
between professionals and the public in Czechoslovakia
as well, which are concerned with the future ways of gene-

rating electric power in our country. Potential options

include

- clean combustion of coal,

- gasification of coal and steam-gas c¢ycle power plants,
including a higher use of gas for these plants,

- nuclear power plants,

We should also be able to make our energy policy to be
reflected much more on a regional scale, and to work more
closely with inhabitants of these regions. In the future, even
the enerqgy industry will be open for Western capital and,
indeed, any capital willing to come to our country. We have
established a Federal Energy'Agency which we hope will faci-
litate the implementation of all energy conservation and sa-
ving programmes. We are aware that these programmes could only
be .launched when we will have abandoned the policy of cheap
energy, which has been in effect until now. We plan to intro-
duce a policy of eXpensive énergies.

We also intend to make our conventional power plants
cleaner and more'environment-friendly, which will amount to
fitting them with desulphurization and denitrification systems.
We do not have these technologies at our disposal in Czecho-
slovakia yet. Consequently, we would welcome if foreign enter-
prises dealing in this sphere of business came to Czechoslo-
vakia, established joint ventures with our companies and helped

retrofit these old conventional power stations.

We will have to equip our central heating systems with
accurate instrumentation and meters permitting the consumption
of heat to be measured in an exact way. We anticipate that

these measures might result in savings as high as 40 % in this
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type of energy, whigh is supplied to many places and to
our hougeholds.

The Role of Nuclear Enerqgy in Czechoslovakia

The role of nuclear energy in our couhtry is important

not only because these plants presently account for some
28 % of the total power production. It is also important
because our country lies in the middle of Europe and, as
you know, there is a lot of talk in Europe now at the go-
vernmental or parliamentary level ag to whether nuclear

power is really the best way or the right way to follow as
far as the future production of electricity is concerned,

Our situation is maybe even more sensitive in this re-
spect because - as you know - we have some 3,250 MW of nu-
clear power generating capacity in operation. For historical
reasons, there nuclear power plants are based solely on So-
viet technology. After the Chernobyl tragedy, we had to ex-
plain for many, many months that the reactors we were using
- VVERs ~ are of a physical desing utterly different from
that used in Chernobyl. Other Eastern countries, such as Bul-
garia or Hungary, find themselves in the same situation.
This also applies to the former German Democratic Republic.
All these countries use the same type of reactors that we
have.

Our installed capacity is based on Soviet VVER 440
reactors, We have two units of the oldest type, V 230, which
is the same reactor asg that in Greifswald, formely in the
German Democratic Republic, and additional six units of the
more advanced VVER 440 type, also known as V 213, All these

units are operating in Slovakia, in Jaslovské Bohunice. Addi-

tional four units are operating in Moravia, the local site



being called bukovany. To upgrade these units, we organi-
zed internatiovnal expert teams, which helped us evaluate

and assess their safety sytems and enabled us to take measu-
res that would bring the safety of our units to a level con~
sistent with European standards. In this respect, we have
been cooperating very c¢losely with the International Atomic
Energy Agency in Vienna, and we are also trying to make use
of services and assistance of the WANO.

We have two nuclear power plants under construction at
the moment, one of them being Mochovee, with a capacity of
4 ¥ 440 MW. The other site is Temelin, where we are building
two units 1,000 MW each. Both power plants are again based
on Soviet technology. We will have to upgrade these units as
well before they will be put into operation., In particular,
we will have to improve their instrumentation and control sys-
tems. The building procedure for deliveries of the above equip-
ment has already started and I must admit it is the first big
tender we have to cope with after so many years of planned eco-
nomy, during which such approaches were unthinkable, In order
not to waste much time, we are organizing a tender for addi-
tional two nuclear units the size of which should not exceed
1,400 MW each and which should meet the most stringent nuclear
‘safety stahdards.

Of course, all this has been taking place alongside with

talks and discussions as to what source of energy should be
best for Czechoslovakia in the future. We have nuclear power

in our country and we will have to solve all problems asso-
ciated with the nuclear energy production. These are as follows:

- As we have enough uranium, we ftry to be indepehdent on
the Soviet Union in manufacturing our own nuclear fuel,

This is our objective, Naturally, it will require a lot

of efforts to talk it out with our Soviet colleaques.



We might establish a joint venture or a consortium
to be able to produce nuclear fuel whosge pafametérs
would be better than those of the fuel we import from
the Soviet Union, by using Western technology for this
purpose, This will of course be a part of the diversi-

fication programme I have mentioned hefore,

Another problem we are facing consists in our very li-
mited capacities for the storage and disposal of spent
nuclear fuel, Until now, we have been fully dependent

on an agreement with the Soviet Union, pursuant to which
the Soviet Union has undertaken to take back the burnt
fuel which it supplied for our plants., In the future,

we will have to prepare ourselves for a situation in
which it will no longer be possible to transport spent
fuel back to the USSR. Consequently, we are now assessing
various concepts involving intermediate or long-term sto-
rage facilities., In this respect, we will also have to
cooperate with or find partners amohg our much more ex-

perienced Western colleaques.

We also have to take care of all kinds of radiocactive

wastes. We are now building two regional radicactive

waste storage and disposal sites located at nuclear po-
wer plants. These arc surface pool-type waste disposal
sites. So far as the disposal of highly radioactive
wastes is concerned, Czechoslovakia has not yet taken
any decision as to what technology should be employed.

In this respect, we would also like to cooperate with
industrially developed Western countries.
During the last two decades of the development of our

nuclear power capacities, the sphere of public relations

has been tompletely neglected and we are paying for our



negligence dearly at the moment. Consequently,‘our efforts
are now focusing on explaining all aspects of energy, envi-
ronment and especially nuclear energy at every level (power
plant, recgional, parliamentary, national, international) .
Hence, we would also like to seek advice incountries such
as France and Japan, which we know are very experienced in
public relations with respect to nuclear energy, as thelr

results in this sphere indicate.

\
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Mr Chairman, ladies and gentlemen,

I am extremely honored to have been invited by the JAIF to address this
annual congress. There is certainly no better demonstration of the
international character of nuclear energy than the worldwide
importance and reputation of the JAIF congress.

I think this is the fifth paper | have been asked to present before this
distinguished audience. Over the years nuclear energy has increased its
presence in our world, its industrial performance and its experience. In
all nuclear countries, 1990 was a year of impressive records regarding
availability, safety and economy of nuclear installations. And yet during
the same years the distrust or the opposition of the public increased in
most countries ! Shall we accept this paradoxical situation ? It could
mean losing fifty years of scientific and technological efforts and putting
in danger the energy and ecological future of our planet.

At the risk of repeating more or less my previous speeches I would like to
develop three simple points :

- first, my conviction that the world will not be able, in the next decades,
to balance its energy budget without nuclear energy,

- second, that nuclear energy is precisely the form of energy which best
fits with the profound aspirations of our societies for a clean world,

- and lastly in a more and more interconnected, unified world, we must
unify our efforts both to make these convictions clear to all people
(Nuclear energy is first and foremost a public relations problem) and to
bulld the worlwide nuclear market which will assure the best
performance of nuclear energy. And we must achieve this at all levels :
research, manufacturing, electrical utilities and safety authorities. It is
not too early to do so because we have a long way to go and because this
is the only way to go : the way towards new global cooperation. |



Nuclear energy is a must = ,
Japan and France are certainly the best proof of this necessity. Both
countries are confronted with the same problem : limited natural energy
resources to satisfy both the growing electricity consumption needs of
an advanced industrial infrastructure and the quahty of life. asp:rahons
_of a large populahon |
. There is no oil, no natural gas and little coal either on the Japanese
archipelago or in continental France. There are hydropower resources,
of course, but nearly all the capacity has been exploited. Furthermore,
one cannot expect any significant contribution from renewable energies
~such as solar, geothermal, wind or waves, which remain dreams more
~than viable industrial solutions. Our two nations have therefore ﬁade a
choice: patiently, step by step, we have built - and will continue to build
-- a_comprehensive system of nuclear facilities, We have decided to
guarantee control of the entire-chain, from uranium mines to storage of
waste. And we have shown that it is possible to develop a major nuclear
program within a reasonable time frame, under competitive economic
conditions and in strict observance of the most exacting regulations
concerning safety and protection of the environment.
- The figures behind this achievement are impressive and worthy of note:
at the beginning of 1991, Japan counted 40 reactors in commercial
operation and France 53. In addition, a further fifteen reactors in Japan
and eight in France are either on order, under construction or in their
commissioning phase. The results are equally eloquent: three quarters of
‘France's electricity and nearly one third in Japan is nuclear generated.
-In France, the restructuring of the country's installed base to shift from
fossil-fired to nuclear power plants has been terminated. New projects
_-now focus solely on meeting ‘mcrgased-demaﬁd-.Work will begin on only



a few plants in the next ten years, before major projects are initiated t§
replace the existing generation of reactors.

In Japan, the carefully planned development of your nuclear power
program covers several decades. As is the case in France, your
government is aware of your country's greater interests. And like
France, the Japanese utilities know where their best interests lie. The
public, while expressing a certain amount of concerns since the
Chernobyl accident, remains in the majority favorable to operation of
existing plants. However, there is greater reticence among the general
public with regards to creation of new plants.

I often note that each particular éountry can certainly banish nuclear
energy if it decides to do so. Even Japan and France could do. They
would pay more for their electricity ; they are probably rich enough for
that ; they would pollute the atmosphere but that would not add so
much to global pollution. They would lose their energy independence ;
many countries accept this situation,

It would not be a catastrophy for any nation to avoid nuclear energy,
but it would be a catastrophy for the world.

I shall not répeat here the demonstrations made at the last World
Energy Conference in Montreal ; they will be repeated in the same
terms in Madrid next year.

With an increased population estimated at 12 billion people in 2020 even
with still great inequalities in economic and living conditions, the
current figures of energy consumption have to be doubled somewhere in
the next decades. The eight billion metric tons of oil equivalent
consumed each year must be increased to about fifteen. Such figures will
not be reached without a significant contribution of uranium.

The Gulf crisis reminded us the fragility of the oil market. We have
surprisingly seen rather low costs per barrel but it macde clear that this



situation can change any time for some political reason. The world coal
market remains and will remain low ; coal will be burnt near the mines,
which means in few countries, Renewable energy sources - as I noted -
are dramatically limited.

In today's world, and most certainly in the future, a growing number of
people seek a better life - with continuing progress. To achieve this, they
need more and more energy and electricity.

If nuclear energy is not available worlwide during the next century, the
world will face a deep energetic deficit, which means great dangers for
social and political welfare. -

Today a quarter of this energy is in the form of electricity. And of this
electricity, nuclear power supplies a little less than 20 %. This is both a
little and a lot. In terms of relative proportions, it is not very much, but it
does represent major growth potential. In absolute terms, it is a great
deal, representing some 450 million metric tons of oil equivalent and
equal to all hydroelectric-generated electricity. What would happen if
these 450 million tons of oil wore suddenly to disappear ? It would result
in a sharp increase of the costs, of the various energy materials. Here
again rich countries, even strongly affected, would progressively
recover, But the poor countries would become poorer, without hope of
restoring their economies,

Let me add that most of these countries do not now have the necessary
competence for nuclear operation. As developed countries we have a
duty to leave them the time needed to improving their industrial
capabilities and their technological skill.

An ecological source of energy. |

Nuclear power also responds to environmental needs. It's clean, it
aboids the emission of dust particles, sulphur and nitrogen dioxides, and

has no harmful effect on land surface, unlike hydroelectric power.



Today, we have become aware of our limitations. The human race can
no longer ignore the fact that its activities have altered the face of the
natural environment, polluted the water we drink and the air we
breathe, In addition to the gradual destruction of the forests, the world
climate itself is now changing. And as for the greenhouse effect, how
justified are peoples' fears? I would not like to venture into drawing
conclusions. In any event, the question is still to be answered. But in fact
we already know the answer: we have to slow down our consumption
of fossil fuels, or at least reduce it. As for renewable energy sources,
such as solar energy, these are not tangible alternatives and no one is
capable of predicting the miracle that might solve this situation. Under
such conditions, how could we possibly dispense with nuclear power
without worsening the very situation we are trying to improve ?

I would not like to be too dogmatic about acid rain or the greenhouse
effect. I feel much has still to be learnt ; and it is our duty to learn, as
quickly as possible. The only conclusion I stress at this point - but I think
it is a vital one - is that we must keep all available options open. When
we know more, we shall be able to choose if necessary and more
probably use all of them,

But we must understand that an energy option remains open only if we
use it today, if we improve it tomorrow and make use of all
technological progress to improve it.

Of course there are some stones on the path we have to follow to prove
the ecological value of nuclear energy. First of all, public opinion
remains extremely influenced by Chernobyl. But Chernobyl is not the
only issue and a satisfactory response to the question of storage of
nuclear waste must also be found.

Regarding Chernobyl, we must clearly and repeatedly communicate the
following, points :



. Chernobyl was an unacceptable disaster and if it is thought that a
similar accident could occur in one of our own reac:tor's, then we, as
nuclear operators, should be the first to refuse to continue operations
and set about installing new units.

- unfortunately, it is likely that a disaster of this magnitude may have
delayed consequences for the health of those people most directly
affected by the accident. This is no reason however, to draw a
comparison just to cause a sensation, Soviet officials have indeed
confirmed to us that malformations among livestock are no more
widespread that those that existed before the accident. Is it not out
duty to clearly establish this fact and to say it aloud, if ohly to
reassure public opinion ?

- our reactors are safe and "Chernobyl" could never happen in ours.
The accident was the result of a combination of errors and failures
due to a political and technical system totally opposite to our own; a
system which adopted an unstable type of reactor, which we had
refused to use ; a system which considered it was possible to bypass
the use of a containment building that would have limited the
consequences of the accident; a system which tolerated technical
incompetence and inexperience on the part of operators, which
allowed for an accumulation
of mistakes, violatlon of regulations and the removal of safety
systems. All of this is totally inconceivable in our countries.

- we do not claim to be infallible nor do we exclude the possibility of an
accident. We can, however, guarantee that in the event of an
accident, there would be no possible comparison between its
consequences and those of Chernobyl, nor would there be any serious
repercussions on either public health or the environment.



So what cowardice is it that prevents those who are aware of these
facts, be it engineers, politicians or journalists, from clearly stating
them ?

Of course, even if our present installations have achieved a high degree
of safety, we have to conceive for the future still better plants and
factories. We want to reduce even further the probability of serious
accidents and to restrict their consequences in terms of releases.
Although extremely low, there still exists the risk of releasing
radioactive products created by fission into the atmosphere. In our
reactors, we have reduced this risk to an extremely low level, but we
wish to reduce it even further. We should, however, be very careful
about trying to convince the public that zéro risk is still an attainable
goal. We run the risk of discrediting existing installations without
having first convinced public opinion, or bringing significant
improvements to safety. -

The reactors of the future must not become purely passive systems, nor
must utilities operate systems for which they would have no means of
intervening in the case of an unforeseen event.

Do not conclude from the remarks, however, that there is no room for
progress. The solution lies in the development of reactors which
combine a "forgiving” design and operating features. It would be absurd
to make a clean sweep of our experience with proven reactor types
under the pretext that we are aware of some small disadvantages.

The construction now underway of large ABWRs in Japan is certainly an
excellent contribution to this progress. And we must hope that some
APWRs will be built in the near future in this country. Significant steps
forwards in the fuel cycle (enrichment, reprocessing) will also appear
during the next decade, particularly in Japan. |



In France, we are building the first two units called N4 which take into
account all the feedback of ten years of operation and include a
particularly performing man-machine interface. The studies of the
plants to be built in the next century, particularly to replace the present
reactors, have begun, under the name REP 2000,

Eurodif continues its remarkable performance. The "La Hague"
reprocessing plant has now been enlarged to a capacity of 1600
tons/year : the startup of UP3, part of this enlarged plant, has been
remarkably successfull.

All these steps forwards are being made in a full continuity with the past
and the present nuclear achievements in our two countries, which is the
best assurance we can have for the future.

the focus of strong international cooperation. Of course, this aspect
somewhat disappeared during the sixties and the seventies when
nuclear energy seemed to evolve competitive market business. It is clear
today that the advantages of cooperation prevail over competition.
And we must go further,

The first area we must examine is certainly Public Relations. Our
problem is no longer a technical problem but a P. R. problem. And we
have to defend nuclear energy with one voice. Any discrepancy will be
used by opponents to attack our good faith,

It's also clear that some arguments given to media by a foreign source
will have more strength than those given by the usual domestic
counterparts, |

This collaboration is already currently reflected by Japanese and French
organizations. We have sent a woman who is in charge of one of our
nuclear plants for an interview on Japanese TV. Her remarks, as a



woman and as a responsible person in France, probably for some
illogical reason, have more weight than a similar Japanese person
would have. In France, we often use the exemple of Japan as the best
exemple of another country strongly committed in nuclear development,
Of course, the mentalities, the context of the Japanese and the French
public opinions are somewhat different and the messages have to be
adapted. But why should'n't we succeed where internationally minded
environmentalist organizations do ? Let's not forget the opposition to
nuclear power is clearly a multinational entreprise.

I am convinced that in a few years from now we shall have to extend
our P. R work beyond borders and create some international agencies.
Right now, Foratom, the European nuclear lobby, has decided to ask a
representative to defend the nuclear option in Brussels, before the
European Comumission and the European Parliament - And this is only
the beginning, -

On the industrial side, we must recognize a very important point : most
nuclear power plants built in the West are based on the same
technology, whether pressurized water reactors (the most frequent) or
boiling water reactors. Since the 1960s, when the first reactors of this
type were installed in the United States, these plants have accurmnulated
a wealth of experience, Lessons learned in plant operation have been
taken into account when designing new facilities and, where necessary,
corresponding modifications have been incorporated into units already
in operation. All units have now reached a similar stage of
development. First built under licence, i.e., based on common plans and
specifications, nuclear plants were subsequently built using the same
principles, but integrating the individual features of utilities in the
different countries. This unity of technology makes cooperation between
manufacturers easy and natural.
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There is probably not enough room in today's market for as many
manufacturers as in the past. Today, as a united Europe is gradually
constructed, we are witnessing the formatlon of transnational
industrial alliances. Joint ventures, such as those set up between
Framatome and Siemens, Asea-Atom and BBC, Alsthom and GEC,
offer the ideal opportunity for creating common standards for future
production units. In particular we hope that the common subsidiary of
Framatome and Siemens, Nuclear Power International, will define in
the next years, a European PWR, which could be adopted by all
European (or non-European) utilities.

Ties between Japanese and Amerlcan manufacturers express a
somewhat different approach to this cooperation. This concentration
process will continue, and only a handful of suppliers will remain.
Electricity producers must also join forces to a greater extent. Only
through the type of cooperation that has already begun will they be able
to take advantage of possible interconnection of their grids to make
better use of thelr generating resources and avoid excess investments,
while at the same time augmenting grid stability. Both the producers
and consumers will benefit from such cooperation. There is considerable
room for further exchanges among utilities. This is vital in Europe if we
are to satisfy the needs of East European nations, which must close a
large number of both lignite-burning plants due to the excessive
pollution they produce, and numerous nuclear units, given the danger
posed by their contihued operation, |

Electricity producers must also unit to define a maximum number of
common standards. There is every incentive for such standardization,

from lower equipment costs to easier maintenance and better control
over safety.
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Looking beyond differences among specialists, electricity utilities must
join together to clearly define their needs to the manufacturers, and lay
the foundations for the nuclear power plants of the future.

Lastly, they must share operating experience. The formation in 1989 of
the World Association of Nuclear Operators -- WANO - has provided a
vehicle for this, not only with regards to incidents but also concerning
positive operating experience. The opening of WANQ centers in such
diverse parts of the globe as Paris, London, Moscow and Tokyo and
Atlanta reflects the excellent climate surrounding this cooperation.
Cooperation in the area of safety is of course a fundamental necessity.
The public is well aware that problems posed by the implementation of
nuclear energy know no frontiers and should therefore be examined in a
uniform manner in all countries. |

The public is first and foremost concerned about the safety of nuclear
installations. The Chernobyl disaster revealed the international
implications of nuclear safety. Clouds of radioactive particles emitted by
a reactor some 300 kilometers from the nearest border crossed Europe ;
furthermore only a handful of specialists outside the USSR were
familiar with the name and technologies of this type of reactor,

Other areas of concern for the public include emergency plans in case of
accidents, acceptable radiation protection standards and environmental
pollution.

In an era when the media endeavors to inform the public of the slightest
incident, even on the other side of the world, people insist on knowing
all that goes on. The public wants to be informed about any event

involving nuclear power and which, it believes, may have an effect on
its daily life.
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In all these areas, the populations involved are concerned about the
disparities which seem to exist between national legislation and
practices in their different countries.

Of course we know it is difficult to create international safety rules. It
will probably take many years to achieve. How can we succeed in defing
common safety standards, even in Europe, where we have to work with
some countries which have abandoned any nuclear development ? My
personal view is that we shall succeed only progressively and mainly by
bilateral agreements, on the occasion of precise projects. In this regard
we very much hope the NPI model will oblige French and German
safety authorities to agree on the most important safety rules. We must,
in any case, try.

We should encourage this type of development ; the public insists on this
point. People have the right to expect a minimum level of quality in
installations and to demand a minimum level of safety. We achieved this
minimum a long time ago. It is unfortunate, however, that the different
ways of formulating the statutory directives leave the general public
thinking that discrepancies exist in approaches to safety. I believe that
few real obstacles still lie in our way in this field, but there remains a
great deal to be done to illustrate the coherent nature of our procedures.
Another cause for concern is the safety of fissile materials and the
guarantee of "non-proliferation” of atomic weapons based on civil
nuclear energy.

The IAEA, officlally inaugurated in 1957, unites most of the countries in
the world, including East European states. One of its main functions has
been and continues to be safeguarding against the proliferation of
nuclear weapons. In pursuit of this objective, IAEA inspectors monitor
the civil installations of nations who have signed the Non-proliferation
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Treaty, as well as those of countries which accept the modes of the
treaty without actually being signatories.

In addition to these activities, the agency puts forward
recommendations in numerous fields, especially concerning safety. The
IAEA comprises leading international experts. In agreement with the
electricity utilities requesting such action, the experts carry out
extensive safety inspections of plants, under the OSART designation,
Following these inspections, reports are written assessing plant safety
and, if necessary, recommendations are submitted. The IAEA, in
conjunction with its members and upon their request, also draws up
good practices guides, which cover management organization, choice of
sites, design and operation of installations and safety guarantees.

In the wake of the Chernobyl accident, the agency established an
agreement whereby member states were committed to immediately
inform the IAEA and the international community of any serious
accidents as soon as they pose a potential danger to the environment in
terms of radioactive releases.

Another agreement focuses on mutual assistance in the event of a
nuclear accident. It aims to facilitate rapid assistance in accident
situations in order to restrict the consequences and protect human lives,
property and the environment from radioactive releases. I would also
like to point out that the IAEA concluded an agreement with the World
Assoclation of Nuclear Operators (WANO) to facilitate the exchange of
experience between operators.

Is it necessary to go even further and standardize policies and safety
procedutes ? For many years, the basic principles have been the same
throughout the industry. No major new idea has ever emerged in a
nuclear-generating country without also béing analyzed and considered
by other users. There is, of course, a certain degree of diversification due
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to local conditions and specific laws and traditions in particular, But, in
general, there is already a high level of consistency between existing -
policies. Bodies such as the JABA have made major contributions
towards establishing minimum levels of uniformity. The agency has,
however, endeavored to be flexible in its actions 80 as to remain
effective. Lastly, nuclear research is a prime area for international
cooperation, in particular as regards definition of the reactor
technology and fuels of tomorrow. Advanced research work on nuclear
units testifies to efforts already under way. Likewise, joint work on fast
breeder reactors must be pursued and expanded, I persist ir believing
that these reactors will find a place in the nuclear power solutions
needed to replace the current installed base in the next century. But first,
their industrial development must be completed, and new prototypes
built. This will require pooling of our financial and human resources, as
well as our manufacturing and operating experience. My sincere wish,
not only for this technology, but also in the much longer term for the
much more costly development of nuclear fusion technology, is that
Japan, the United States and Europe -- East and West -- consolidate
their efforts.

Although my remarks on cooperation have focused on nuclear power
plants, I would also like to note another area of truly exemplary
cooperation between Japan and France: reprocessing of fuel, which will
take on concrete form in just a few years at Rokkasho-Mura.

From the outset, nuclear energy has been an international industry.
Today, this is a matter of survival: either our industry will remain
international, or it will cease to exist.

%
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To conclude, I would like to outline for you the reasons behind my
optirﬁism. There are clear signs that the situation is changing in a
number of countries. In Sweden, after a fifteen-year moratorium and a
stated intention to shut down existing plants, the time has come to take
stock, as it were. Faced with the consequences of having abandoned
nuclear-generated electricity, our Swedish friends are again listening to
the voices of reason and have delayed the closing of the Ringhals plant,
Elsewhere, in Finland and Taiwan, there are plans for construction of
new nuclear power plants. Ih the United States, the excess capacity of
fossil-fuel plants has diminished, and nuclear power is again being
given a chance. Finally, Eastern Europe must modernize its installed
base, and only state-of-the-art nuclear power plants, built according to
the criteria we have developed, will provide a solution. As a result, I am
firmly convinced that this decade will see the relaunch of nuclear
programs. -

Nuclear energy has reached technological maturity and already makes a
major contribution to electrieity production for the modern world. After
rapid development, nuclear programs slowed down over a certain
period. Several signs point to the re-emergence of a further period of
expansion. Nuclear energy is still a young technology, being constantly
updted and improved. Its environmental and economic advantages are
beginning once again to be perceived by the public. Once we have
convinced the public that ils fears about safety are unfounded, nuclear
energy will take its place as a key supplier of tomorrow's electricity, The
conditions for a new start have already been satisfied - and it is now our
duty to prove this to the satisfaction of our fellow citizens.
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Iyos Subki
Deputy Director General
National Atomic Energy Agency
INDONESIA

April 8, 1991

The Nuclear Power Program in Indonesia

It is a great honour for me to address you on my countriy's

nuclear power program.

The nuclear power program in Indonesia is an integral part of

its Long Range Development Plan (LRDP) whose duration is 25 years.

Fach LRDG consists of 5 Five Year Development Programs (5-FYDP).
The first LRDP started in 1969 and will end in 1994.

The mission and objectives of our nuclear power program are
to develop and utilise .nuclear science, technology and energy for
peaceful purpose only, since our country is committed to the NPT

and ‘to contribute positively to the world peace and welfare.

The nation-wide long range plan (LRDP) inevitably gives
general guidence to the nuclear power program which should
consequently be planned on a long range and holistic basis. This
means that we look into the needs of present generation and to do
jJustice to the needs of our future generations; in addition it
should be holistic since nuclear plan and policy cannot be framed

0n the basis of technological fixes only, but we should also take

into account social, political and cultural considerations.

The science and technology base (STB) for nuclear energy in
Indonesia has been set up in SERPONG, 45 km from JAKARTA, to support
8 wide range nuclear R&D and develop high quality human resource
for nuclear program implementation. This nuclear complex will be

fully operational in 1992 and open to international cooperation.



The nuclear power plant program in Indonesia will grow in
importance within the Second Long Range Development Plan which will
start in 1994 and end in 2019. The installed electric capacity in
JAVA alone (which has no natural resources but has high population)
will grow from 8,000 MW in 18990 to 27.000 MW in 2015. This
increase will be fulfilled by coal and gas (12,000 MW) andvnuclear
will supply around 7,000 MW of power.

The Feasibility Study for the First Nuclear Power Plants at
the Muria Peninsula Region/Central Java will be started in the
fiscal year 1991/1992 (for 4 years). It covers among others:
techno-economic, safety, financing, site, environmental, social and

cultural aspects.

As regards fossil fuel resources, Indonesia has some oil, gas
and coal, which at the present day consumption rate will be
depleted in 20, 60 and more than 200 years respectively. It would
be an illusion if we call ourselves as rich in natural resources.
So, we should in fact start now developing new technologies

(including nuclear) for post oil era.

Due to increasing demand for better guality of life, big
popdlation and industrialization, the government has the following
energy policy: stable supply of energy at an affordable price,
diversification, efficiency, export opportunity (for oil and gas)

and -consciousness on energy environmental impacts.

The main problems facing nuclear power program in Indonesia

are: financing, transfer of technology and public acceptance.

These aspects need not only international cooperation but also

Strong international partnerships. We should therefore build an

environment conductive to these purposes especially political
Stability in éach country and region., commitment to peaceful
Solutions of conflicts and peaceful uses of nuclear energy. In
Such a condition cooperation can go beyond national boundaries and
be based solely on mutual respect and benefit. The history of
Nuclear energy will flourish in the 21lst century if nuclear

.technocrats can cooperate with politicians to avoid any future



moratorium on nuclear energy in our countries and additionally the
nuclear technocrats should be able to avoid any major nuclear
accident in future. At the national level strong partnership
‘between technocrats and social scientists should be developed.
Development and for that matter nuclear development is avlearning
process. Not only do they (other people) need to learn from us

(through nuclear information) but most importantly we need to learn

from them as regards feelings and perceptions on nuclear energy and

its risks. This is strategic for public acceptance.
I cannot comment on financing, it 1is too technical
This is what I choose to mention in a very limited of time.

Thank you for your attention.
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Sweden has abolished the plans to start the
phase out of nuclear power in the 1990’s. In
pratice also the plan to finish the phase-out by
2010.

Public acceptance of nuclear power has steadi-
ly increased since Chernobyl.

Swedish nuclear power har performed well
with respect to |

*  Safety and Economy
We have developed a politically approved mo-
thod for permanent storage of spent nuclear

fuel

All nuclear power plants now have a filter
against uncontrolled radioactive release

We have experienced the worst possible acci-

dent in our neighborhood without severe con-
sequences

Karl-Axel Edin, Kraftsam, April 2, 1991



Swedish industry would be hurt by the in-

crease is the price of electricity that wouId

follow a phase out nuclear

The public is well aware that the only realistic

 alternative to nuclear power is fossil fuel pow-

10

er. They are also aware of the drawback of
fossil fuel power

The political interest in the climatic effects of
fossil fuel burning has increased the accep-

tance of nuclear power

Two political parties have tried to use the

nuclear issue to attract new groups om anti-
‘industrial and green voters. Both failed.

It has proved impossible to make the political
decision to phase out sufficiently credible for

industry to invest in new power plants to re-

place the nuclear plants to be decommissioned.

Karl-Axel Edin, Kraftsam, April 2, 1991
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ENERGY POLICY IN SWEDEN

A presentation of the Government’s bill présented to
Parliament the 14th of February 1991.

— Rey note speach for panel discussion at the JAIF 24th
Annual Conference in Tokyo, April 9th 1991.

First of all I want to express my gratitude for having
been invited here in order to present the Swedish energy
policy, with 'special emphasis on our decision to phase
out nuclear power. I hope I will be able to answer the
guestions that you might have concerning our policy.

But let me start with a short background to make you
understand the Swedish situation. ’

BACKGROUND. i |

Sweden i1s a large country. Our area is 10% larger than
Japans. Our population, however, is very small. Total
number of inhabitants are 8.5 millions; much less than

10% of the Japanese population.

Our country is situated far north and we suffer from a
hard climate, although it is not as hard as in Siberia,
since Sweden is a maritime country between the Baltic sea
and the Atlantic ocean.

Geologically Sweden is very different from Japan. Our
bedrock 1is extrémely old and therefore our mountains are
flattened out and most of our country is rather flat. Our
climate and soils, however, makes most part unsuitable
for agriculture but well suited for coniferous forests.
Therefore forestry and forest industry have always been

our primary source of prosperity.



Our bedrock is also rich of metallic minerals, which has
made metal mining and metal production our second source

of prosperity.

Our gently sloping mountains are also well suited for
hydro power production. Until 15 years ago, hydro power
gave us 70% of our electric power. Still our capacity of
70 TWh give us 50% of our power supply. Hydro power is
often mentioned as our third source of prosperity.

These resources have made Sweden technically and
industrially highly developed with a high standard of
living. Consequently our pfosperity is based on heavy,
energy-demanding industry, such as iron and metal mining,

steel and metal production, and paper production.

Our combination of hard climate and heavy industry make
us very dependent on energy supply, especially electric
poWer. Our consumption of electric power per capita is

more than 17 000 kWh/year, which is three times as high

as the Japanese per capita consumption.

NUCLEAR POWER.

Sweden started early with commercial use of nuclear
power. The first full scale Swedish commercial nuclear
plant was taken into operation 1972. Intensive
anti-nuclear feelings in large groups of population also
developed early. Nuclear power developed into the most
infected political issue in modern Swedish history: 15
years ago the social democratic party was thrown out of
government for the first time since 44 years. In 1980 a
public referendum was held about nuclear power. As a
result a decision was taken that nuclear power shall be
used during a transition period, but is to be phased out
at the latest by the year 2010.



And so the subject for my presentation, GOVERNMENT'S BILL
ON ENERGY 1991:

During last year intensive political negotiations was
pursued between the governing Social Democrats and

the opposing Liberals and Centre party. The opposing
Conservatives, Environmentalists and Communists were not

invited to these negotiations.

A three party agreement bridging formerly deep political
gaps was met in January this year. Government’s bill,
presented less than two months ago, is based on this
broad political agreement.

This is the main content of the bill:

1. Start of nuclear phase~out will depend on success for
energy conservation and for new sources of energy. Let me
quote from the translation:

"The juncture at which the phase-out of nuclear power can
begin, and the rate at which it can proceed will hinge on
the results of electricity conservation measures, the
supply of electricity from environmentally acceptable
power production and the possibilities of maintaining
internationally competitive electricity prices".

In short, this means that the earlier decision to start

phasing-out 1995 is to be changed.

2. The decision of final phase-out by 2010 is not
changed.



3. The former strict ceiling for release of co, is to be
replaced by a policy where all kinds of climate affecting
gases are to be taken into consideration and where the

international approach will be central. This will give

some space for fossil fuels as a result of the phasing

out of CFCs. CFC is a'very potent climate affecting gas.

4. A large 5-year program for intensified energy

conservation.

5. A large investment support program for introducing
technology that is "near commercial", such as biomass
Combined Heat and Power production (CHP), medium sized

wind power and solar heating.

6. Redoubled efforts for further technical development of
large scale wind power and large scale biomass-power.

7. Turning surplus ;griculture land into ethanol-fuel

productidn.

These measures during the nearest 5 years, and similar
measures later on, are estimated to give possibilities to

fulfil the phase-out process as planned.

To ensure that this will also be the case, the parties
concerned have agreed that the government (regardless of
what party is in power) shall continuously evaluate the
development and each year (in the budget) present the
results and suggest such additional measures that might
be called for. This political formula will every year
give the parliament full information, and every single
member of parliament a possibility each year to express
his view on the Government’s way of action and demand

alternative measures.



What are then the POTENTIAL FOR SUCCESS?

Doubts have been expressed, as to whether it will be
possible to fulfil the phase-out without sacrificing our
prosperity. Of course nobody can give exact forecasts of
- what will happen during the next 19 years, but I will at
least show the potentials we are working with.

1. Energy conservation has demonstrated great progress.

Especially this is the case in domestic heating, which is
a very important factor for Swedish total energy
consumption, as well as for our power consumption (more
than 1/3 of our nuclear power is used for domestic
heating). New metods for insulation, ventilation and for
window construction have led to the fact that modern
houses consume just a small fraction of the energy needed
15 years ago. Since houses have a long technical life the
results are showing only gradually. A fact is that the
energy need for domestic heating is today diminishing and
will continue to diminish.

The result of energy conservation is that total demand
for energy is curbed. I can not today tell if it will

ever turn downwards, or just stay level.

2. Renewable energy.

Beeing a large country with small population, Sweden has

a theoretical potential to replace nuclear with biomass,

large scale wind power (on-shore as well as off-shore)
and solar heating. Costs are today prohibitive but the
potential for technical development is large. Within a
ten year period costs and availability will be
supstantially raised. But of course, today it is not
'possible to give certain forecasts about that future

development.



3. Fossil fuels are to be avoided as far as possible. But

natural gas is still an open question. At least during a
transition period it will probably be necessary. Since
our phasing-out of CFCs is very successful we will be
able to introduce substantial amounts of natural gas
without raising our release of climate-affecting gases.

And under any circumstances our contribution will stay

far below the level from countries whith a fossil-fuel
based power production.

— Conclusion.
Let me conclude by declaring that:

Sweden will fulfil the phasing-out of nuclear power, and
there are good reasons to trust that we will do it by the
year 2010. And please trust, that we will not allow the
process to create environmental damage to ourselves, nor
to the world.

We are however, fully aware that this is no easy task. We
know that we need to fulfil a hard struggle that will »
cost us substantial resources. But we are not going to
accomplish it with such a speed that it will create
unemployment and poverty.
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Early phase of nuclear abolished in Sweden
Karl-Axe! Edin, Kraftsam, Sweden
March 26, 1991

Basic facts about Sweden

There are 8 million inhabitants in Sweden. Its gross national product (GNP) is
25 000 US dollars ( roughly 3 milj JPY ) per inhabitant. The annual total
consumption of electricity is 140 TWh or 17 000 kWh per capita, which is the
fourth highest in the world, This is due to a high proportion of electricity intensivze
industry like pulp and paper industry and extensive use of electricity for heating.
The use of electricity increased at about 6 percent per year for several decades up
to the middle of the 1870's. The increase then_ slowed down and is expected to
be 2 percent per year in the coming decade.

Hydro }power and nuclear power account for almost all electricity production
in Sweden. The capacity in hydro is 65 and In nuclear power 70 TWh per year. Of
the 12 reactors in use 9 are of the boiling water type of Swedish (ABB_atom)
design and 3 are pressurized water type of Westinghouse design. There is about
10 TWh capacity in combined heat/stearm and power plants and about 10 TWh in
oil condensing power. There are no large ¢oal condensing power plants but some
smallar ¢oal combined heat and power plants. Thus Sweden has almost no coal
based power production and very little production based on oil.

The energy supply in Sweden is mostly in the hands of private companies.
There is a state agency who is responsible for about 80 percent of the production
of electricity. This agency is now being transformed into a corporation and may
also be privatized soon. The rest of the electricity is produced by private
companies. The local distribution of electricity is managed by a large number of
local compenies that mostly are independent fromn the producers, They c¢an buy

power from any producer. The producers of electricity therefore are ¢ompeting
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with each other. They are also free to set the prices. The price for transporting
electricity on the grid is regulated by the state.

There is a special law. for the construction of nuclear plants. A permit is
required from the government in order for a new nuclear power plant te be built.
Before the plant is taken into opération the government has to approve of the
method devised for the permanent storage of spent nuclear fuel, The nuclear power
companies are. responsible for the disposal of spent fuel and for the
decommissioning. They pay the equivalent of 0,5 JPY per kWh electricity produced
in nuclear power to a fund to cover the cost of disposing of spent fuel and

decommissioning of the reactors in the future.

S_wedevns nuclear history

Sweden was one of the first countries outside the super powers to realize the
potential of peaceful nuclear power. As early as 1945 a build-up of scientific
competence in nuclear physics was begun. In the 1950s a state company was
created to develop & Swedish heavy-water nuclear reactor.

“_ln fhe» 1960's the course was changed when the government and private
indust‘ry jointly set up & new company, ASEA-Atom (now ABB-Atom), for the rapid
development of a light-water reactor.

~ Since the beginning of the century up to the 1960’s electricity generation had

been expanded almost solely by utilizing Swedens abundant hydro power
resources. However, in the 1960’s it became obvious that Swedens rapidly
ingreasing demand for electricity could no longer be met by hydro power. During
the procee}ding decades demand had doubled every ten years and the demand was
expected to grow fast also in the future. In the choice between the conventional
coal or oil power technology and the new nuclear power technology the Swedish
parliament decided to choose the nuclear alternative. The decision was on the
whole taken in political unity, without much debate.

The first commercial reactor was taken in operation in 1972 and the last in
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1985. However the time between the first and last reactor was dramatic.

After a long debate within the political parties parliament in 1975 took a
decision to go ahead with a total of 13 reactors. The ruling Social Democratic
party, the Moderate (Conservative) party, and the Liberal party supported the plan.
The Center party and the Communist party opposed the plan.

By that timé the nuclear issue had became more and more controversial, In the
campaign before the general elections in 1976 the Center party, the leading
opposition party at that time, made their resistance to nuclear power the main
issues. This was a strategic decision by the Center Party. | had its base among the
farmers and wanted to attract new groups to the party. Therefore it tried to attract
young people in the anti-industrialist movement that swept over Sweden and other
industrial countries in the beginning of the 1970’s and for which nuclear power
was becoming the symbol of the evils of the industrial society. Also in the other
;:arties'the anti-industrial and anti-nuclear sentiments gained support,

When the non socialist parties for the first time after 44 years of socialist rule
in 1976 formed a government, the nuclear question became a major problem. After
on}y two years of rule the .non socialist coalition government was dissolved
because of differences on this issue. The political society was shocked that an
issue such as nuclear power, that was considerad a rather technical matter, could

have such political consequences.

The referendum

After the Three Mile Island accident in 1879 the nuclear question became an even
bigger political problem. The political parties became more and more divided
internally over the nuclear issue. In a move 10 solve the political difficulties caused
by the nuclear question the parties agreed on referendum on nuglear power, This
was a quite extraordinary measure since the institute of referendum is very seldom
used in Sweden. The purpose was to once and for all let the people decide on

which eourse to follow and in that way remove the nuclear issue from the political
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agenda.

At the time of the nuclear referendum, which took place in 1980, Sweden had
6 reactors in operation and another 6 were either under construction or planned.
The voters were given two alternatives (formally there were three but two were
almost identical). ‘ |

One alternative was to stop at the 8 reactors in operation and phase them out
within 10 years. The other alternative was to continue to build a total of 12
reactors, but no more. All the reactors would eventually be phased out after their
technical life time. There was no alternative to expand nuclear with more than 12
reactors. In the campaign for both alternatives the prospects for renewable energy
as a replacement for both nuclear and fossil-fueled based energy supply were said
to very good. The difference was more a question of timing. The anti-nuclear
campaign argued that renewables would be realistic alternatives already during the
1980's, while the other campaign argued In favor of renewables but emphasized
that they would not be economically acceptable until after one or two decades.
Therefore the nuclear phase out would have to wait until the next century.

The result of the referendum was that the first alternative, the anti-nuclear, got
about 40 percent and the other about 60 percent of the votes. Parliament later
confirmed the result. The 12-reactor program should be completaed. But parliament
added that all reactors should be decommissioned by the year 2010, This part of
the decision by parliament actually was not based on the result of the referendum,
where nothing in the winning alternatives was said about any definite final date for
nuclear power. It was also only a principal decision. For such a decree to have any
legal status it must take the form of a law, that forbids the use of nuclear reactor
after a certain future dates. No such law has yet been proposed to parliament.
This is essential. There is yet, more then 1Q years after the referendum, no legal
decision to phase aut nuclear power in Sweden,

After the referendum the construction of the remaining six reactors could

continue. The anti-nuclear movement on a whole accepted the result of the
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referendum and the opposition to nuclear power diminished in strength., The
nuclear issue was no longer on the top of the political agenda.

It is important to give this background to the Swedish situation. The
referendum was 10 a large extent a way to solve a political pfoblem by removing

an issue that threatened to paralyze the political decision making in Sweden.

The Chernobyl accident

However, the respite only lasted for some years. After the accident in Chernobyl!
the nuclear issue made a come-back as an political issue. Sweden was one of the
countries outside the Soviet Union which was most affected by the Chernobyl
accident. The radivactive cloud from the accident drifted in the direction of the
Baltic Sea. When it reached the middle of Sweden it began to rain and the rain
released radioactive material over land. The radioactive cloud continued over the
north of Sweden, releasing radioactivity on its way. For several months the
newspapers were covered with headlines ahout the consequences and reports on
high level of radioactivity on the ground and in food.

-Compared with the reaction after Three Mile Island the established political
parties reacted with restraint. The government (Social Democratic) reacted fast,
it prepared for a thorough investigation. The government made it clear that they
took the Chernobyl accident very seriously and that they were prepared to
reconsider the Swedish nuclear program. It wanted to achieve the highest possible
unity among all the political parties on any decision on the future of nuclear power

in Sweden.

Safety in the Swedish reactors
On the issue of safety the report prepared by the government pointed out that the
conditions at the Chernobyl plant differ from those at Swedish nuclear power

plants on the following points.
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The procedures for safety review and for the performance of experiments,
shows that safety consciousness at the Chernobyl p‘lant vwas generally poor,
With the strict operating and testing procedures in the Swedish nuclear
reactors the sequence of events which caused the Chernobyl accident could

not have happened.

The type of graphite moderated reactor used at the Chernobyl plant can
become physically unstable under certain conditions (i.e. the reactor can “run
away"), The Swedish light-water reactors like other reactors of this type does
not have this inherent instability and are designed to be far more Self-stabilizing

in the event of power surges.

The containment in the Chernobyl reactor offers poor protection against large
radioactive releases into the environment in case of severe accidents involving
extensive overheating of the fuel, The Swedish reactors have strong
containments. Analyses of hypothetical severe accidents i.n Swedish reactors
_indicate that Swedish reactor designs offer much better protection against

major releases of radioactive material than the Chernobyl type of reactors.

All Swedish reactors will be equipped with filters which will absorb 99.9
percent of the radioactivity in case of an accident and in case the containment

cannot withhold the pressure.

The government report concluded that the accident at Chernobyl had not brought

to light any previously unknown safety issues of a technical or other nature which

have not been addressed in earlier safety analyses.

Radiation consequénces in Sweden from Chernobyl

The goal in radiation protection is that no-one should receive more that 5 mSv per
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year and that the average dose receivéd over a fifty-year period should be less that
1 mSv/year,

The largest contribution to the radiation dose from Chernabyl is expected to
come from direct radiation from radioactive substances on the ground and not from
the intake of food, which the public has feared most. Calculations made so far
indicate that the most exposed individualg in Sweden will get at total dose over a
fifty-year period of at most ten times the above figure for the most exposed
indiviquals. This is far below the doses at which immediate injury ¢an occur, On
average the dose received by a Swede in 1986 from the accident is estimated to
be 1 mSv. This is equivalent to the dose received in a normal X-ray of your

stomach.

Consequences of a phase-out of nuclear power in Sweden

There were also made several studies of the economic consequences of a phase
out of nuclear power in Sweden. Most studies showed that the use of electricity
would increase also in the future, although at a slower rate th‘at previous decades.
That means that if nuclear power was to be phased out all the generating capacity
in nuclear would have to be replaced. Today nuclear and hydro power each
account for about half of the generating capacity in Sweden. There is very little
fossil fuel based power production. The studies also concluded that the only
economically feasible alternatives to nuclear is coal and natural gas power. This
contrasts with the information given before the referendum, when people were
given the impression that renewable energy could replace nuclear.

The cost per kWh of producing electricity in the present system, with half
hydro and half nuclear, is low compared to the cost of building and operating new
power stations. Therefore a phase out of nuclear power would radically increase
the productions cost and also prices. This would have severe consequences for the
big electricity intensive industries in Sweden. This last issue would become a major

issue in the following debate.
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A phase out of nuclear would also increase the emissions of sulfur and nitrogen

oxides and, most importantly, the emissions of carbon dioxide.

Early start of phase out
Despite the conclusion by the government that the Chernobyl accident had no
relevance for the safety of Swedish nuclear power the government in 1987
decided to propose that the phase of nuclear power should begin in 199%5/96 by
taking the two oldest and smallest reactors out of operation. This decision came
as a surprise, but must be seen in light of the political situation at that time.
The green movement was on the offensive, gaining support among young
people. Like the corresponding movement in the 1970’s the movement was
generally against the industrial society for which nuclear power was a special
symbol. The green movement had formed a political party that had a good chance
to enter parliament in the coming election, The governments surprising decision to
favor an early start of the nuclear phase out can be seen as a way of attracting
young voters away from the Green Party.

. Parliament in 1988 voted in favor of an early start of the phase out, But at the
same time parliament on another issue decided that the emissions of carbon
dioxide in Sweden would not be allowed to increase in the future. This decision
was in an unholy coalition between by those parties that were against an early
start of nuclear phase out and by greens in parliament. The parties in favor of
nuclear power knew that it would be impossible to phase out nuclear power
without increasing the emissions of carbon dioxide. Therefore a decision to put a
ceiling on carbon dioxide would make it impossible to phase out nuclear. The
"green” members of parliament supported the carbon dioxide ceiling because they
were as much against fossil fuels as nuciear power. Also this came to play an
important role in the coming events.

The efforts by the established political parties to attract "green” people did not

stop the Green Party to gets seats in parliament in the 1988 election.
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Increasing oppasition to early phase out

The decision on an early nuclear phase out start came under increasing opposition
from industry and labor union 8. The main line of the arguments was 1)that the
realistib alternatives to nuclear, namely fossil fuels, were environmentally worse
then nuclear power and 2jthat a nuclear phase out would threaten the core of
Swedish industry. They also argued that the two decisions to phase out nuclear
and restrict the emissions of carbon dioxide were incompatible. The opposition was
supported by reports that many Swedish pulp- and paper and other electricity
intensive industries were about to halt further investment in Sweden and instead
invest in other countries,

The actions from the labor unions put the traditionally close relatlon between
the unions and the ruling Social Democratic Party under big stress. Opinion polls
also showed increaging public acceptance of nuclear power and that a majority of
people were opposed the idea of an early phase out start. The prime minister
eventually felt forced to change course. He appointed a rman from the labor union
as new energy minister and declared that the whele issue of nuclear phase out and
carbon dioxide would be reconsidered. He also declared that he would seek a

solution with greatest possible political support in parliament.

Early phase out plan abolished

As a result of this effort the government in February 1991 proposed to parliament
that the earlier plan to start the nuciear phase out in 1995 be abolished. This
proposal has the support of 90 percent the members of parliament. There is no
new confirmation that all nuclear power should be phased out by the year 2010.
This means that even the earlier commitment to a total phase out by the year 2010
has eroded and now has little actuality. It seems that the nuclear issue now
permanently has been removed from the political agenda.

On the issue of carbon dioxide it is proposed that some increase of emissions
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must be accepted in the short run. The Swedish efforts should be directed tg
accomplish reduction in the long run in a context of international agreements. Alsg
on the carbon dioxide issue there is prospects for a big and stable politica|

consensus.

Lessons from Sweden
It thus seems that the sometimes paralyzing controversy over nuclear power in
Sweden has come to an end. There are several important factors behind this

development.

1 Swedish nuclear power has performed well, both with regard to safety and
economy. The letter is very important. It would have been much less difficult
for people to accept nuclear power If it had performed badly from an economic

paint of view.

2 The public acceptance Is now higher than before Chernobyl, despite of the fact
that Sweden was one of the countries outside the Soviet Union that got the
highest radioactive fall-out. QOne possible explanation is that people found out
that a worst possible accident, like that in Chernoby!, after all did not have
more severe consequences. it will be impossible to attribute any case of death

or even sickness in Sweden to the accident.

3 There have also been some important actions taken by the nuclear power
companies and the government. One such action was to develop a method fér
permanent storage of spent nuclear fuel. There is now a politically approved
method of permanent storage of spent nuclear fuel. This has probably
contributed to the public acceptance of nuclear power since in most peoples

mind it is the nuclear waste prablem that is the most important drawback of
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nuclear power, not the risk of accidents.

Another important decision taken jointly by the nuclear power companies and
‘the government was to equip the all nuclear-powver plants with filters as a last

barrier to uncontrolled radioactive emissions.

The public is Eeﬁer informed about the drawbacks of the alternatives to
nuclear power production, due partly to active information campaigns from the
industry. At the time of the referendum it was a common attitude that
renewable energy would soon replace both nuclear and fossil fuel eneargy.
There is now widespread insight that the prospects of renewable energy
sources are remote and that the only economically alternatives for a long time

will be fossil fuels.

Since nuclear power accounts for about half of the electricity production, the
other half being hydro power, a nuclear phase out would lead to much higher
electricity prices. The plans to phase out nuclear power had already adversely
affected the investment in the traditionally electricity in_tehsive Swedish
industry long before the actual phase out would take place. This aroused the

labor unions and industry.

The decision by government directly after the Chernobyl accident to seriously
consider its implication for Swedish nuclear power was also important. Peoples

confidence in politics increased.

The discussions of the incompatibility of the decisions to phase out nuclear
power and restrict the emissions of carbon dioxide shows that this aspect Is
important, not only in Sweden. Restrictions on carbon dioxide in individual

countries or worldwide will have important consequences for the public
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acceptance of nuclear power.

At two times nuclear power has been used strategically to attract people in the
anti-industrial and anti-nuclear movements to the established parties. The first
time was in 1976 and the seéond time in 1987, when the Social Democratic
party tried to stop the progress of the Green Party. In hindsight both thesge
efforts failed. In the later case the Green Party got into parliament. But it has
so far failed to play any important political role. As its counterparts in other

European countries it has found it very difficult to combine its original

ambitions with the practical political work i parliament. The established political

parties on their side have found that it is difficult to combine its ambitions to
take responsibility for the practical ruling of a country with the "green rhetoric"
they feel obliged to use in order to appeal to green voters. Since the anti-
industrial sentiments among people now are giving away for more pro-industrial
sentiments many people have lost confidence in those parties who flirted most

with the anti-industrialists.

The political decision an nuclear power in Sweden has two components, one
is to stop new nuclear power plant to be built and the other to phase out
nuclear power some time in the future. The first decision has worked, 5o far.
Although it has not in practice been tested, since there is no need as yet to
increase generating capacity, it would not have been poss}ible to construct new

nuclear power plants beyond the 12.

It has, however, become increasingly clear that it is very difficult to take a
political decision to take operational production units out of operation if the
government does not, as is the case in Sweden, have full control of the power
industry. The public and industry have never ben completely sure that the plans

to phase out nuclear power would be effectuated in the end. It therefore turned
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out to be impossible to make the political ldecisio‘n sufficiently credible to
convince private companies to take the risk, under the political uncertainty, of
investing in new power production that must be in place when nuclear reactors
are to be taken out of operation, With the big investments needed they would
face devastating losses if they made the investment t0 make the phase out
possible and it at the end turned out that the decommissioning of nuclear

plants would not be realized or postponed.

Concluding remark

Sweden has gone through almost all phases of nuclear development. It started with
the early euphoria over nuclear power that would give us almost free snergy for
indefinite times and from domestic uranium sources. Sweden implemented the
dream through an ambitious nuclear program doubling of the total generating
capacity within just more then a decade. It has experienced the opposite to the
eupharia when a large part of the public turned against nuclear power, culminating
in the referendum 1980. What we are experiencing now is that people are adopting
to a more normal attitude to nuclear power, similar t0 their attitude to other
technologies. There is a great deal of skepticisrm but also a feeling that the
technology must be judged by good it produces in terms of cheap electricity and
by its ability to cope with safety standards that people demand. If the technology
performs well in these two respects the Swedish nuclear history will not end in

2010 or any other date.
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1 finish the phase-out before 2010
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3 keep nuclear after 2010
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Early phase-out of nuclear abolished in Sweden
Karl-Axel Edin, Kraftsam, Sweden
March 26, 1991

Sweden’s nuclear history

Sweden was one of the first countries outside the super powers to prepare for the peaceful
use of nuclear power. As early as 1945 a build-up of scientific competence in nuclear physics
was begun. In the 1950s a state company was created to develop a Swedish heavy-water
nuclear reactor.

In the 1960’s the course was changed when the government and private industry jointly
set up a new company, ASEA-Atom (now ABB-Atom), for the rapid development of a light-
water reactor. :

Since the beginning of the century up to the 1960’s electricity generation had been
expanded almost solely by utilizing Sweden’s abundant hydro power resources. However,
in the 1960’s it became obvious that Sweden’s rapidly increasing demand for electricity could
no longer be met by hydro power. During the proceeding decades demand had doubled every
ten years and the demand was expected to grow fast also in the future. In the choice between
the conventional coal or oil power technology and the new nuclear power technology the
Swedish parliament decided to choose the nuclear alternative. The decision was on the whole
taken in political unity, without much debate.

The first commercial reactor was taken in operation in 1972 and the last in 1985.
However, the time between the first and last reactor was dramatic.

After a long debate within the political parties parliament in 1975 took a decision to go
ahead with a total of 13 reactors. The ruling Social Democratic party, the Moderate
(Conservative) party, and the Liberal party supported the plan. The Center party and the
Communist party opposed the plan.

By that time the nuclear issue had became more and more controversial. In the campaign
before the general elections in 1976 the Center party, the leading opposition party at that
time, made their resistance to nuclear power the main issue. This was a strategic decision
by the Center Party. I had its base among the farmers and wanted to attract new groups to
the party. Therefore it tried to attract young people in the anti-industrialist movement that
swept over Sweden and other industrial countries in the beginning of the 1970’s and for
which nuclear power was becoming the symbol of the evils of the industrial society. Also in
the other parties the anti-industrial and anti-nuclear sentiments gained support.

When the non socialist parties for the first time after 44 years of socialist rule in 1976
formed a government, the nuclear question became a major problem. After only two years
of rule the non socialist coalition government was dissolved because of differences on this
issue. The political society was shocked that an issue such as nuclear power, that was
considered a rather technical matter, could have such political consequences.

The referendum

After the Three Mile Island accident in 1979 the nuclear question became an even bigger
political problem. The political parties became more and more divided internally over the
nuclear issue. In a move to solve the political difficulties caused by the nuclear question the
parties agreed on referendum on nuclear power. This was a quite extraordinary measure since
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the institute of referendum is very seldom used in Sweden. The purpose was to once and for
all let the people decide on which course to follow and in that way remove the nuclear issye
from the political agenda.

At the time of the nuclear referendum, which took place in 1980, Sweden had 6 reactorg
in operation and another 6 were either under construction or planned. The voters were given
two alternatives (formally there were three but two were almost identical).

One alternative was to stop at the 6 reactors in operation and phase them out within 10
years. The other alternative was to continue to build a total of 12 reactors, but no more. All
the reactors would eventually be phased out after their technical life time. There was no
alternative to expand nuclear with more than 12 reactors. In the campaign for both
alternatives the prospects for renewable energy as a replacement for both nuclear and fossil-
fueled based energy supply were said to very good. The difference was more a question of
timing. The anti-nuclear campaign argued that renewables would be realistic alternatives
already during the 1980’s, while the other campaign argued in favor of renewables but
emphasized that they would not be economically acceptable until after one or two decades.
Therefore, the nuclear phase-out would have to wait until the next century.

The result of the referendum was that the first alternative, the anti-nuclear, got about 40
percent and the other about 60 percent of the votes. Parliament later confirmed the result.
The 12-reactor program should be completed. But parliament added that all reactors should
be decommissioned by the year 2010. This part of the decision by parliament actually was
not based on the result of the referendum, where nothing in the winning alternatives was said
about any definite final date for nuclear power. It was also only a principal decision. For
such a decree to have any legal status it must take the form of a law, that forbids the use of
nuclear reactor after a certain future dates.-No such law has yet been proposed to parliament.
This is essential. There is yet, more then 10 years after the referendum, no legal decision
to phase-out nuclear power in Sweden.

After the referendum the construction of the remaining six reactors could continue. The
anti-nuclear movement on a whole accepted the result of the referendum and the opposition
to nuclear power diminished in strength. The nuclear issue was no longer on the top of the
political agenda.

It is important to give this background to the Swedish situation. The referendum was to
a large extent a way to solve a political problem by removing an issue that threatened to
paralyze the political decision making in Sweden.

The Chernobyl accident

However, the respite only lasted for some years. After the accident in Chernoby! the nuclear
issue made a come-back as an political issue. Sweden was one of the countries outside the
Soviet Union which was most affected by the Chernobyl accident. The radioactive cloud from
the accident drifted in the direction of the Baltic Sea. When it reached the middle of Sweden
it began to rain and the rain released radioactive material over land. The radioactive cloud
continued over the north of Sweden, releasing radioactivity on its way. For several months
the newspapers were covered with headlines about the consequences and reports on high level
of radioactivity on the ground and in food.

Compared with the reaction after Three Mile Island the established political parties acted
with restraint. The government (Social Democratic) responded fast. It prepared for a
thorough investigation. The government made it clear that they took the Chernobyl accident
very seriously and that they were prepared to reconsider the Swedish nuclear program. It
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wanted to achieve the highest poss1ble unity among all the political parties on any decmlon
on the future of nuclear power in Sweden.

Safety in the Swedish reactors

On the issue of safety the report prepared by the govemment pomted out that the conditions
at the Chernobyl plant differ from those at Swedish nuclear power plants on the following
points. A

The procedures for safety review and for the performance of experiments, show that
safety consciousness at the Chernobyl plant was generally poor. With the strict operating
and testing procedures in the Swedish nuclear reactors the sequence of events which
caused the Chernobyl accident could not have happened.

The type of graphite moderated reactor used at the Chernobyl plant can become
physically unstable under certain conditions (i.e. the reactor can "run away"). The
Swedish light-water reactors like other reactors of this type does not have this inherent
instability and are designed to be far more self-stabilizing in the event of power surges.

The containment in the Chernobyl reactor offers poor protection against large radioactive
releases into the environment in case of severe accidents involving extensive overheating
of the fuel. The Swedish reactors have strong containments. Analyses of hypothetical
severe accidents in Swedish reactors indicate that Swedish reactor designs offer much
better protection against major releases of radioactive material than the Chernobyl type
of reactors. -

All Swedish reactors will be equipped with filters which will absorb 99.9 percent of the
radioactivity in case of an accident and in case the contalnment cannot withhold the
pressure.

The government report concluded that the accident at Chernobyl had not brought to light
any previously unknown safety issues of a technical or other nature which have not been
addressed in earlier safety analyses.

Radiation consequences in Sweden from Chernobyl
The goal in radiation protection is that no-one should receive more that 5 mSv per year and
that the average dose received over a fifty-year period should be less that 1 mSv/year.
The largest contribution to the radiation dose from Chernobyl is expected to come from
direct radiation from radioactive substances on the ground and not from the intake of food,
which the public has feared most. Calculations made so far indicate that the most exposed
individuals in Sweden will get at total dose over a fifty-year period that on average is well
below 1 mSv/year. This is far below the doses at which immediate injury can occur. On
average the dose received by a Swede in 1986 from the accident is estimated to be 1 mSv.
This is equivalent to the dose received in a normal X-ray of your stomach.

Consequences of a phase-out of nuclear power in Sweden
There were also made several studies of the economic consequences of a phase-out of nuclear
power in Sweden. Most studies showed that the use of electricity would increase also in the
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future, although at a slower rate that previous decades. That means that if nuclear power
was to be phased out all the generating capacity in nuclear would have to be replaced Today
nuclear and hydro power each account for about half of the generating capacity in Sweden,
There is very little fossil fuel based power production. The studies also concluded that the
only economically feasible alternatives to nuclear is coal and natural gas power. Thig
contrasts with the information given before the referendum, when people were given the
impression that renewable energy could replace nuclear.

The cost per kWh of producing electricity in the present system, with half hydro and half
nuclear, is low compared to the cost of building and operating new power stations. Therefore
a phase-out of nuclear power would radically increase the production cost and also prices.
This would have severe consequences for the big electricity intensive industries in Sweden.
This last issue would become a major issue in the following debate.

A phase-out of nuclear would also increase the emissions of sulfur and nitrogen oxides
and, most importantly, the emissions of carbon dioxide.

Early start of phase-out

Degpite the conclusion by the government that the Chernobyl accident had no relevance for
the safety of Swedish nuclear power the government in 1987 decided to propose that the
phase-out of nuclear power should begin in 1995/96 by taking the two oldest and smallest
reactors out of operation. This decision came as a suprise, but must be seen in light of the
political situation at that time.

The green movement was on the offensive, gaining support among young people. Like
the corresponding movement in the 1970’s the movement was generally against the industrial
society for which nuclear power was a special symbol. The green movement had formed a
political party that had a good chance to enter parliament in the coming election. The
government’s surprising decision to favor an early start of the nuclear phase-out can be seen
as a way of attracting young voters away from the Green Party.

Parliament in 1988 voted in favor of an early start of the phase-out. But at the same time
parliament on another issue decided that the emissions of carbon dioxide in Sweden would
not be allowed to increase in the future. This decision was taken in an unholy coalition
between those parties that were against an early start of nuclear phase-out and the members
who were most against nuclera power. The parties in favor of nuclear power knew that it
would be impossible to phase-out nuclear power without increasing the emissions of carbon
dioxide. Therefore a decision to put a ceiling on carbon dioxide would make it impossible
to phase-out nuclear. The anti-nuclear members of parliament supported the carbon dioxide
ceiling because they were as much against fossil fuels as nuclear power. Also this came to
play an important role in the coming events.

The efforts by the established political parties to attract "green" people did not stop the
Green Party to gets seats in parliament in the 1988 election.

Increasing opposition to early phase-out

The decision on an early nuclear phase-out start came under increasing opposition from
industry and labor unions. The main line of the arguments was 1) that the realistic
alternatives to nuclear, namely fossil fuels, were environmentally worse than nuclear power
and 2) that a nuclear phase-out would threaten the core of Swedish industry. They also
argued that the two decisions to phase-out nuclear and restrict the emissions of carbon
dioxide were incompatible. The opposition was supported by reports that many Swedish pulp-
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and paper and other electricity intensive industries were about to halt further investment in
‘Sweden and instead invest in other countries.

The actions from the labor unions put the trad1t10na11y close relatlon between the unions
and the ruling Social Democratic Party under big strain. Opinion polls also showed
increasing public acceptance of nuclear power and that a majority of people were opposed
the idea of an early phase-out start. The prime minister eventually felt forced to change
course. He appointed a man from the labor union as new energy minister and declared that
the whole issue of nuclear phase-out and carbon dioxide would be reconsidered. He also
declared that he would seek a solution with greatest possible political support in parliament.

Early phase-out plan abolished

As a result of this effort the government in February 1991 proposed to parliament that the
earlier plan to start the nuclear phase-out in 1995 be abolished. This proposal has the support
of 90 percent of the members of parliament. There is no new confirmation that all nuclear
power should be phased out by the year 2010. This means that even the earlier commitment
to a total phase-out by the year 2010 has eroded and now has little actuality. It seems that
the nuclear issue now permanently has been removed from the political agenda.

On the issue of carbon dioxide it is proposed that some increase of emissions must be
accepted in the short run. The Swedish efforts should be directed to accomplish reduction in
the long run in a context of international agreements. Also on the carbon dioxide issue there
is prospects for a big and stable political consensus.

Lessons from Sweden
It thus seems that the sometimes paralyzing controversy over nuclear power in Sweden has
come to an end. There are several lessons to be learned.

1 At two times nuclear power has been used strategically to attract people in the anti-
"industrial and anti-nuclear movements to the established parties. The first time was in
1976 and the second time in 1987, when the Social Democratic party tried to stop the
progress of the Green Party. In hindsight both these efforts failed. In the later case the
Green Party got into parliament. But it has so far failed to play any important political
role. As its counterparts in other European countries it has found it very difficult to
combine its original ambitions with the practical political work i parliament. The
established political parties on their side have found that it is difficult to combine its
ambitions to take responsibility for the practical ruling of a country with the "green
rhetoric" they feel obliged to use in order to appeal to green voters. Since the anti-
industrial sentiments among people now are giving away for more pro-industrial
sentiments many people have lost confidence in those partles who flirted most with the
anti-industrialists.

2 The public acceptance is now higher than before Chernobyl, despite of the fact that
Sweden was one of the countries outside the Soviet Union that got the highest radioactive
fall-out. One possible explanation is that people found out that a worst possible accident,
like that in Chernobyl, after all did not have more severe consequences. It will be
impossible to attribute any case of death or even sickness in Sweden to the accident.

3 There have also been some important actions taken by the nuclear power companies and
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the government. One such action was to develop a method for permanent storage of
spent nuclear fuel. There is now a politically approved method of permanent storage of
spent nuclear fuel. This has probably contributed to the public acceptance of nuclear
- power since in most people’s mind it is the nuclear waste problem that is the most
important drawback of nuclear power, not the risk of accidents.

Another important decision taken jointly by the nuclear power companies and the
government was to equip all nuclear-power plants with filters as a last barrier to
uncontrolled radioactive emissions. '

The public is quite well informed about the drawbacks of the alternatives to nuclear
power production, due partly to active information campaigns from the industry. At the
time of the referendum it was a common attitude that renewable energy would soon
replace both nuclear and fossil fuel energy. There is now a widespread insight that the
prospects of renewable energy sources are remote and that the only economically
alternatives for a long time will be fossil fuels.

Since nuclear power accounts for about half of the electricity production, the other half
being hydro power, a nuclear phase-out would lead to much higher electricity prices.
The plans to phase-out nuclear power had already adversely affected the investment in
the traditionally electricity intensive Swedish industry long before the actual phase-out
would take place. This aroused the labor unions and industry.

The decision by government directly after the Chernobyl accident to seriously consider
its implication for Swedish nuclear power was also important. People’s confidence in
politics increased.

The discussions of the incompatability of the decisions to phase-out nuclear power and
restrict the emissions of carbon dioxide shows that this aspect is important, not olny in
Sweden. Restrictions on carbon dioxide in individual countries or worldwide will have
important consequences for the public acceptance of nuclear power.

The political decision on nuclear power in Sweden has two components, one is to stop
new nuclear power plant to be built and the other to phase-out nuclear power some time
in the future. The first decision has worked, so far. Although it has not in practice been
tested, since there is no need as yet to increase generating capacity, it would not have
been possible to construct new nuclear power plants beyond the 12.

It has, however, become increasingly clear that it is very difficult to take a political
decision to take operational production units out of operation if the government does not,
as is the case in Sweden, have full control of the power industry. The public and
industry have never been completely sure that the plans to phase-out nuclear power
would be effectuated in the end. It therefore turned out to be impossible to make the
political decision sufficiently credible to convince private companies to take the risk,
under the political uncertainty, of investing in new power production that must be in
place when nuclear reactors are to be taken out of operation. With the big investments
needed they would face devastating losses if they made the investment to make the
phase-out possible and it at the end turned out that the decommissioning of nuclear plants
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would not be realized or postponed.

Concluding remark

Sweden has. gone through many phases of nuclear power development. It started with the
early euphoria over nuclear power. It would give us almost free energy for indefinite times
and from domestic uranium sources. Sweden implemented the nuclear potential through an
ambitious nuclear program. It doubled the total generating capacity within just more than a
decade by investing in nuclear power stations. It has experienced the opposite to the euphoria
when a large part of the public turned against nuclear power, culminating in the referendum
1980. What we are experiencing now is that people are adopting to a more normal attitude
to nuclear power, similar to their attitude to other technologies. There is a great deal of
scepticism but also a feeling that the technology must be judged by the good it produces in
terms of cheap electricity and by its ability to cope with safety standards that people require.
If the technology performs well in these two respects the Swedish nuclear history will not
end in 2010 or any other date.
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SWISS ENERGY POLICY AND THE FUTURE OF NUCLEAR POWER

Lecture by Dr. Eduard Kiener, Director of the Federal Office of Energy, Berne
(Switzerland), given on the occasion of the annual conference of the JAPAN

ATOMIC INDUSTRIAL FORUM, April 8 to 10, 1991, in Tokyo.

To begin with, I wish to thank the JAPAN ATOMIC INDUSTRIAL FORUM for giving me
this opportunity to describe the nuclear energy situation in Switzerland. It
is an honour for me to be able to speak before you today. I also Took forward
to being able to acquaint myself with the development of electricity supply,

and in particular of nuclear energy, in your nice and fascinating country.

In Switzerland, nuclear energy has experienced an eventful development. In
particular, it has increasingly entered into the area of political tension,
and several attempts have been made to combat it by means of national

referenda. I hope, for the sake of Japanese electricity production, that it

will be spared such difficulties.

1. Swiss Energy Policy

I would Tike to begin by talking about "Swiss Energy Policy". I shall have to
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Timit myself here to several significant aspects. It should first be noted
that the situation regarding Swiss energy policy corresponds to that of Japan

in a number of ways. The most important element is the high import dependence.

At the consumer level, Switzer]and’s dependence on energy importations is
approximately 85%. The most important domestic source of energy is
hydroelectricity (12%); then there is wood with 1.5%, and waste and district
heat with approximately 2%. Switzerland also has a very small, insignificant

natural gas source; oil, gas, coal and uranium all have to be imported.

The high degree of dependence on gil»represents a particular problem. It has
been possible to reduce this from 80% in 1973 to 65% today. Substitution
primarily was achieved with natural gas and nuclear power. This substitution
process by electricity practically came to a standstill, however, a few years
ago. Although less heating oil is being consumed, fuel consumption

nevertheless continues to increase.

A crucial problem also concerning energy policy is that of environmental

pollution. Whilst the energy problem was primarily seen to be one of security
of supply following the energy crisis of 1973/74, environmental pollution is
regarded today as a considerably more significant aspeét. Energy policy and

environmental protection policy are very closely interwoven. The measures

IT-2-2



applied by both policy sectors correspond in their objectives to a certain
extent; this applies, for example, to energy conservation and the promotion of
new renewable energies. But conflicting objectives also arise, such as the use
of hydroelectric power. Here, on a political level too, the interests of
energy policy (optimum utilization of hydroelectric power) and of landscape
and water protection (preservation of undisturbed landscapes), often conflict.
The most significant opposition to new infrastructures, and not just in the
energy sector, is generally brought about by environmental organisations
(World Wildlife Fund, Greenpeace, and others).

The most important postulate of Swiss energy policy is the rational use of

energy (energy conservation). In this respect certain results have been
achieved, but we are still a long way away from the exhaustion of even just
the economic saving potential. It should be noted that the Swiss economy is
not especially energy intensive; the whole national economy’s energy costs are

about 5.5% of the gross national product.

The second postulate is the substitution of oil. Its proportion of the energy

supply is still dropping slightly, but the actual consumption of o0il again has
-been increasing slightly for a number of years. The fact that the substitution

process by electricity has come to a standstill can mainly be attributed to:
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the political problems associated with electricity generation in our country,

Finally, the third postulate is research and development. This encompasses a]]

important fields of energy technology. Research in the nuclear energy sector
is more or less at a constant 1eVe1, whilst non-nuclear energy research is

continually being intensified.

The Federal Government has been active for a considerable time in the field of
energy policy, since it exercises authority in the fields of electricity,
nuclear energy, hydroelectricity and}pipe1ines for fossil energy. Extensive
and comprehensive measures in all sectors, in particular to promote the
rational use of energy and new energy technologies, have not been possible to
date. It was only in September 1990 that the necessary constitutional basis
for such measures was established. Up till then, legal measures in the field
of energy conservation had been mainly the responsibility of the cantons.
(Note that this sharing of tasks between the central government [the Swiss
Confederation] and the governments of the cantons is characteristic for the

whole political structure of Switzerland).

The Swiss Confederation, i.e. the central government, is not directly involved

in energy production and distribution. Electricity companies belong to the
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extent of 72% to the cantons and municipalities, and 28% to private entities.
0i1 is entirely in the hands of the private economy (primarily multinational

groups); gas is mainly controlled by the municipalities.

In addition to regulations and incentives, market-oriented measures are also

being considered at present. The Swiss government is examining taxes to reduce
demand; the main consideration is a CO, tax, whose revenue would partly be

used to promote energy and environmental policy measures.

2. Electricity Supply

There are at present five light-water reactors in operation in Switzerland; in

1990, these contributed 41% to Swiss electricity production. Operational
experience has been very good; the plants have shown a very high degree of

availability (1990: 86.6%).

Hydroelectricity remains the backbone, with 57%, of electricity production.
Conventional thermal electricity production is only 2%; this is both
economically and ecologically beneficial. There is only one significant

conventional thermal power plant with an installed capacity of slightly less
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than 300 MW; in addition, a little electricity is also produced in solid waste
incinerator plants and district heating systems. Combined heat and power
production and photovoltaic production still remain insignificant. Wind can

only be used to a very limited extent and at very few selected sites.

Hydroelectricity is extensively developed. It is possible to increase

production by approximately 10% to 15% by means of renovation and expansion of
exisitng plants and some new projects. The expansion of existing plants, and
in particular the building of new ones, are meeting with fierce opposition,
however, mainly due to the effects on the Tandscape and on rivers. A Taw
governing the protection of water, which the Swiss Parliament has recently
passed, will in fact limit the effectively usable water resources and thus

give rise to reductions in output in the longer-term future.

Electricity consumption is continually increasing. Since the middle of this

century, only one slight drop has been noted, and that was in 1975, a year in
which there was a recession. During the past ten years, the average growth

rate of electricity consumption has been 3% per annum - in 1990 it was 2.4%.

In spite of these increases in consumption (for which not only trade and

industry, but also private households, and thus individual consumers, are
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responsible), nuclear enefgy,»which is the only source of electricity which

can cover these additional requirements, is becoming ever more controversial.

Given the current growth rates, it would be necessary for one new nuclear
power plant of the 1000 MW category to be commissioned every four to five
years, in order to ensure security of supply. The last large-scale nuclear
power plant to be commissioned was Leibstadt, and that was in 1984. The
projects developed after Leibstadt (Kaiseraugst and Graben) were abandoned
just as other, still less advanced, projects.

In view of the increasing consumption of electricity, and of the impossibility
of building new domestic nuclear power plants, Swiss electricity companies

have made use of the opportunity of buying supply rights from French nuclear

power plants. These rights will increase to a total of 2,550 MW up to the year
2000, which means they will then be almost equivalent to the domestic nuclear
power output of 3,000 MW. As a result of the impossibility of producing the
required amount of electricity in its own country, Switzerland will therefore
have transferred investments amounting to billions, as well as countless jobs,

outside its boundaries.

It is fortunate for Switzerland that, as a country situated in the centre of
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Europe, it is also at the heart of the western Europe’s electricity network.

For this reason, Switzerland has a well-developed transmission network which,
at least for the time being, enables it to import electricity produced abroad.
But it should be noted that construction of new transmission lines also meets

with political and environmental opposition.

3. The Legal Situation Regarding Nuclear Energy in Switzerland

In Switzerland, nuclear energy is subject to Federal Government Tegislation.
Any organisation intending to build an atomic plant (e.g. a nuclear powér
plant; a provisional storage site, a definitive storage site, etc.), requires
a general licence from the government, which must be approved by Parliament.
A11 other Tlicences (such as building licence, operating licence, etc.) are

granted by the government.
A general licence can only be granted, according to the law, based on the

necessity for the plant, as well as on the proof of the safety and of the

feasibility of waste disposal.
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Operators of atomic plants have to accept causal and unlimited liability for

all damages. The insurance sum is 1 billion Swiss francs, and its coverage is
through a private insurance pool as far as possible. At present, this pool
covers 500 million Swiss francs. For the remaining 500 million, the Federal

Government acts as insurer; the operators pay a premium on this amount.

To cover the future costs of decommissioning, a fund has been established in

compliance with legal provisions; this fund is financed by plant operators. In
this way it is intended to ensure that by the time of the anticipated
decommissioning of a nuclear power plant, sufficient funds are available to

cover its disposal.

The law assigns the responsibility for the disposal of radioactive waste to
those producing it. As far as waste arising from research, industry and
medicine is concerned, it is the Federal Government which is responsible. All
other waste is the responsibility of nuclear power plant operators. The latter
have set up a cooperative (‘Nagra’ - National Cooperative for the Storage of
Radioactive Waste) in collaboration with the Federal Government, and this

- organisation has been entrusted with the task of searching for definitive

waste storage sites.
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Supervision over atomic installations is the responsibility of the Main
Division for the Safety of Nuclear Installations (The Swiss nuclear safety
Inspectorate). This division is part of the Federal Office of Energy. There is
also an advisory committee which has been set up by the government: (the
Federal Commission for the Safety of Nuclear Plants), including members from
the scientific, industrial and nuclear technology sectors. This committee
-deals primarily with fundamental questions, but also comments on the opinions

expressed by the Main Division.

The Federal Office of Energy is responsible for the preparation and excecution
of Swiss energy policy in its entirety (with the exception of the preparation

of emergency measures). We therefore carry out all procedures regarding

licencing nuclear projects. This is an immense task, since not only do the
security authorities have to state their point of view, but the cantons, too,
have to be consulted, and each individual citizen is entitled to raise
~objections. The procedures, and thus the main documentation (applications,

expert reports, statements of position, objections, etc.), are public.

In addition to the supervision of safety of nuclear plants (including research
reactors), the Federal Office of Energy is also responéib1e for the observance

of the Non-proliferation Treaty, which means supervision of the fuel cycle and
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of international trade in relevant equipments.

The tasks in the nuclear sector, i.e. nuclear energy policy, the carrying out
of various procedures, plus supervisory tasks, mean that more than half of the
activities carried out at the Federal Office of Energy concern nuclear energy,
in spite of the fact that nuclear energy only covers 8% of the overall demand

for energy in Switzerland.

Switzerland also has a Centre for Nuclear Energy Research. The former Federal

Institute for Reactor Research (EIR) was merged with an Institute for Particle
Physics a few years ago. Within the Paul Scherrer Instite (PSI), there is now
one ‘division active in the field of atomic energy research. The main emphases
here are safety (particularly in connection with light-water reactors); waste
disposal; and, to a lesser degree, tasks for advanced reactor systems. The
distribution of funds for atomic energy research is a continual subject of
dispute; we permanently have to defend it, since at a political level demands
are continually being put forward to withdraw funds for atomic energy research
and to reassign them to research on other forms of energy. The proportion of
atomic energy research (fission) is now about 20% of overall government energy

research.
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4. From the Ideal Enerqy Source to Political Issue

Nuclear energy is now not only the most controversial source of energy, it is

also one of the most disputed political issues in Switzerland today. The

project for a nuclear power plant in Kaiseraugst, near Basle - which has since
been abandoned - turned out to be the most disputed infrastructure project in

Switzerland in recent decades.

But the situation has not always been Tike this. Nuclear energy was originally

widely welcomed.

In the 1960s, it became apparent that the hydroelectricity potential was
‘virtually exhausted. New power production plants had to be planned.
Originally, the electricity companies envisaged the construction of three

large-scale oil-fired power plants, and it was planned to go nuclear later on.

But the Minister of Energy at that time was sufficiently farsighted to

persuade electricity companies to build nuclear power plants straight away

rather than oil-fired plants. Already at that time, economic and ecological

arguments were put forward in favour of nuclear energy.
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So electricity companies subsequently only constructed one oil-fired power

plant in the vicinity of a refinery, to burn heavy fuel oil.

The first nuclear power plants (Beznau, 2 x 350 MW, and Mithleberg, 324 MW),

were constructed in a very short time and without political resistance. The

two plants at Beznau were commissioned in 1969 and 1971 respectively, after a
construction period of only three-and-a-half years, and Mihleberg was also
commissioned in 1971 after a four-year construction period. The two subsequent
larger plants took a longer time to build, partly for political reasons, but
also as a result of difficulties with the project development. Gosgen (940 MW)
was commissioned in 1978 after a five-year construction period, and Leibstadt
(990 MW) was commissioned in 1984 after a nine-year construction period. No
notable opposition developed against these plants. They were in fact welcomed
by the majority of people. There was only one sizeable demonstratioh against
the commissioning of Gdosgen. These plants are still widely accepted locally
today in their municipalities, which have always voted in favour of nuclear

energy at the various national referenda that have been held.

Opposition against nuclear energy began in the second half of the 1960s.

Private individuals, first, and grassroot committees and civil movements began

to speak out against the construction of new nuclear power plants. More and
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more regional organisations were formed, and before Tong, they began gaining

the support of environmental organisations.

To begin with, the nuclear issue was not a matter of party politics. But with
time, the left and green parties began to oppose nuclear energy. Bourgeois
politicians and voters have also supported this opposition. Today, the left
parties are strictly against nuclear energy, while parties on the extreme
right are pronouncedly in favour of nuclear energy. The remaining bourgeois
parties consider nuclear energy to be a necessity, but are also not
unconditionally. in favour of it. Party politics has never been in the
foreground of the nuclear energy issue. But nuclear ehérgy has always been a

welcome issue in election campaigns.

The real focus of nuclear opposition proved to be the project at Kaiseraugst.
This plant was planned to be constructed after the commissioning of the

Leibstadt plant.

The local population originally wanted this nuclear power plant, since it was
to be built on the same site as a projected oil-fired power plant. The
residents of the muncipality of the project voted c]eak]y in favour of the

plant in the sixties. But this changed in the course of time; opposition came
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up following the decision of the Swiss government to demand a cooling tower

instead of a flow cooling system, in view of the risk of excessive warming of

the Rhine.

But opposition against the project came primarily from the nearby:city of
Bas]e. The inhabitants of this city, subject to a high level of pollution from
industry and traffic, were not prepared to accept any additional risks. They
therefore 'showed their opposition against the Kaiseraugst project by

demonstrating, and by launching pdlitical initiatives. In terms of both extent

and intensity, this resistance went way beyond all other previous forms of

opposition against any individual project in Switzerland. It even led to the

occupation of the site in 1975 - an act of resistance which never occurred
before in Switzerland, in terms of either type or extent. Acts of terrorism
were also committed. The occupation was only terminated several months later,
after the Swiss government had promised to talk at the highest political level

with the anti-nuclear organisations.

But the Kaiseraugst project nonetheless continued to be pursued. Following a
series of referenda, to which I shall come back later on, the Swiss government

granted the general licence in 1981; this was approved by Parliament in 1985

after four years of discussion. Thus the path seemed clear, at least at the
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political level, for the realisation of the project. It could be assumed that
the Kaiseraugst nuclear power plant would go ahead and be built. Certain well-
informed persons felt that the population of the area had finally come to
terms with the project. So the project was relaunched by a procedure of

requesting new quotes.

And then came the Chernobyl accident. The degree of acceptance of nuclear
energy among the Swiss population dropped to a new Tow level; two new people’s
initiatives were launched. It became more and more apparent that it would no
Tonger be possible to complete the Kaiseraugst nuclear power plant after this
accident. The project was abandoned in 1988 following moves in the Federal
Parliament. The Swiss state paid 1/4 of the total accrued costs of 1.4 billion
Swiss francs. Two years later, it was decided to abandon the Graben project,

too, in the canton of Berne. Therefore, there is at present no nuclear power

plant either in the planning phase or under construction in Switzerland, nor

is there 1ikeTy to be in the foreseeable future.
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5. Developments at Constitutional and Legislative Levels

In Switzerland, which is structured federally, the central government needs a
specific constitutional basis for each competence. Every amendment to the
constitution requires a national referendum. This was also the case with the

introduction of nuclear energy; in 1957, the Swiss electorate voted for its

introduction by an overwhelming majority, and simultaneously authorised the

central government to grant licences and to exercise supervision. The Atomic
Energy Law, which was then passed in 1959, contained the necessary security
provisions as well as liability stipulations; careful attention was paid to
the fact, however, that the introduction of nuclear energy was in no way

hampered.

Here it is necessary to sidetrack for a moment and take a Took at the Swiss

right to take initiatives and referenda. As I have already mentioned, all

amendments of the constitution require a national referendum. Amendments of
the constitution can be proposed not only by the government or directly by
Parliament, but also by 100,000 citizens entitled to vote, who can demand
amendments of the constitution by means of an initiative, which has tb be
voted on. This means that on average, Swiss citizens are called upon to vote

on national referenda three or four times a year; referenda are also
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held to decide on cantonal and municipal issues. So government politics

continually faces the threat of initiatives and referenda.

Switzerland’s citizens have voted on a total of eight energy policy issues in

five national referenda during the past twelve years. Five of these concerned

nuclear energy directly, the other three indirectly. The campaigns leading to

these national referenda were always conducted with a high degree of emotion
in view of the controversial nature of the issue. They were considerably more
intensive than most other national referenda.

A first people’s initiative, which was submitted as a result of the occupation

of the Kaiseraugst site, was rejected in 1979 (i.e. prior to the Harrisburg
incident!) by a surprisingly close count (49%). This initiative would have
rendered the building of new nuclear plants practically impossible as a result

of a complicated regional voting procedure.

The events surrounding the Kaiseraugst nuclear power plant had made it clear

that the rights of the population to participate in decision making needed to

be enhanced; at the same time, the authority to grant licences was transferred

from the government to Parliament. The provision to prove the need of the

project was introduced. A nuclear power plant can only be constructed if its
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need is established. Regulations governing waste disposal were also

introduced. This tightening of atomic energy legislation was also put forward

as an indirect counter-proposal to the above-mentioned atomic energy
initiative; and in 1979, this more stringent law was accepted by the

electorate.

But this did not satisfy the opponents of nuclear energy. In order to prevent
the construction of further nuclear power plants, and in particular

Kaiseraugst, they launched two further people’s initiatives at the beginning

of the 1980s, which were somewhat more clearly rejected, in 1984, than the

first initiative in 1979. Nuclear energy had now gained more acceptance again,
as the Harrisburg incident receded into the past. This development was to

reverse itself drastically, however, following the Chernobyl accident. The

political situation proved to be favourable for further people’s initiatives.

In 1987 already, two new initiatives were submitted. One of these demanded a

ten-year stop (or moratorium) to licence new nuclear power plants, and the

other called for a nuclear phase-out. The national referenda were held in

September 1990. The moratorium initiative was accepted, which means that no

further licences can be granted for new nuclear power plants until the year

2000. The phase-out initiative, on the other hand, was rejected, albeit by a
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relatively narrow margin. At the same time, an energy article in the federal

constitution was accepted by the electorate by a clear majority. This means
that the central government can introduce measures to use energy more

rationally and to promote renewable energy.

How can these results be evaluated? The first point is that the Swiss

population is only prepared to accept as much nuclear energy as is absolutely

necessary. But they are apparently prepared to accept legal energy

conservation measures. Secondly, no new nuclear power plants are to be built

in Switzerland for the time being. Thus there appears to exist a hope that it

will prove possible, thanks to energy conservation measures and the promotion
of new energies, and in particular of new renewable energies, to do without

additional nuclear power plants. And thirdly, it would appear that the Swiss

citizen has come to the conclusion that Switzerland cannot renounce nuclear
energy in spite of the widespread scepticism regarding it. The five existing
nuclear power plants remain in operation. Care must now be taken that their
security, their later decommissioning, and the disposal of radioactive waste,

are ensured.

In Switzerland, nuclear technology has been forced more and more into an ever

tighter corner, partly due to internal political developments, but also as a
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result of incidents elsewhere (Harrisburg, Chernobyl). At present, it is not
possible to build new nuclear power plants for constitutional reasons. The
existing p]énts continue to be a subject of dispute at a political level. And
waste disposal, too, meets with political opposition, and sometimes even with

physical resistance, wherever geological research is carried out.

6. The issues in the Nuclear Energy Debate

Opposition against nuclear energy has steadily increased in Switzerland. The

issues which are debated have been the same as those in many other countries.

The .nuclear energy scene is not merely international on the side of experts,
but on that of its opponents too. Most of the arguments raised came into
Switzerland from the USA via Germany - as, for example, the slogan "small is

beautiful".

In Switzerland, it is the political struggle through people’s initiatives and

by the full exploitation of all legal potentials which is in the foreground.

There are many possibilities here, thanks to the federal structure of
Switzerland, which is divided into three levels (federal government, cantons,

municipalities). In Europe, nuclear energy suffered for a long time from the
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fact that its first use was in the form of the atomic bomb. This connection ig

hardly ever made nowadays, at least not in Switzerland.
It would be going too far to deal with all the individual issues in the
nuclear energy debate in detail. These have constantly changed as time has

gone by. Some of the most crucial only are:

- Safety and radiation protection were not given much attention for a long

time, but following the incidents at Harrisburg, and particularly the

Chernobyl accident, these became a focal point of discussion again.

- The lack of definitive sites for the storage of radioactive waste remains a

weak point of nuclear energy, and many citizens regard it as such even if
they otherwise do not necessarily reject nuclear energy from the outset.

The reprocessing of spent fuel is a further matter of dispute.

- The question of expenditure on nuclear energy research is one which is

constantly being raised, for it is often claimed that nuclear energy would
not be necessary at all, or only to a minor extent, if the funds which had
been spent on nuclear energy research had been used for research on

alternative energies and technologies.
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More and more new arguments were introduced in the course of time. No sooner
had one point been debated and reservations proved to be unfounded, than the

next issue was raised:

- The large quantities of waste heat were criticised.

- It was claimed that nuclear energy would inevitably give rise to the

evolution of a police state, due to the risks of sabotage and

proliferation.

- Nuclear energy, as a major technology, would give rise to a centralism

contradictory to the structure of our society.

- Nuclear energy is too costly, not necessary at all, and in any case, the

uranium reserves would not last long.

- Finally, questions regarding liability were raised, though these have now

been dropped since the introduction of more progressive legal regulations.

The nuclear energy debate has gone beyond the boundaries of energy issues and

given rise to discussion on the evaluation of technological hazards in
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general. For example, themes such as chemistry and biotechnology have been

included.

We continue to note, to a growing extent, the existence of an inconsistent
assessment of risk. The hazards of nuclear energy, which, as is well known,
are clearly acknowledged by specialists, are viewed by the general public in
quite a different manner from those of our other daily activities. In
Switzerland, no one has ever lost his Tife as a result of the peaceful use of
nuclear energy; but on our roads, some thousand persons die each year.
Nonetheless, the hazards of nuclear energy are debated far more than the

dangers of the motor car.

In the field of technology, we are accustomed to defining risk as a product of
the potential damage with probabi]jty. This definition is no Tonger accepted
«everywhere. It is often insisted that activities should not be carried out if
the potential damage is very big, even though the probability may be low. This
discussion has by far not reached its conclusion, and it will become
particularly significant in the course of the general revision of the Atomic

Energy Law which will need to be carried out in the next years.
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Ten years ago I anticipated that nuclear energy would be accepted once and for

all following a lengthy period to get used to nuclear energy during which the

public would have learned to come to terms with it. But this proved not to be
the case. Opponents of nuclear energy have not given up their activities. It

js particularly those incidents and problems which the media are so keen to

report on, whether these be genuine or invented, which have had such an effect

on public opinion. Against such incidents as Windscale, Harrisburg, Chernobyl,

the Nukem affair, and even routine emergency shutdowns, all the explanations
and information campaigns of the authorities and specialists have had no
effect. Nuclear energy stumbles over its own errors and weaknesses time and

again. The degree of acceptance of nuclear energy has gone down, even though

the public, too, surely has to admit that we are dependent on this form of

energy.

The discussion on climate change, which has also been carried out intensively

in Switzerland, has again emphasised the advantages of nuclear energy; but
this has only had a very minor influence on its degree of acceptance. However,
the construction of large-scale fossil-thermal plants is unlikely to be

possible either.
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7. An attempted Analysis of Opposition against Nuclear Energy

Is it really the risks that have given rise to opposition against nuclear
energy? For the general public this is probably the case, but not for the

nuclear opposition. For the latter, it is sociopolitical issues which are most

important. The political opposition against nuclear energy knows that

electricity as a key form of energy is vital for the development of the
economy. As a result of a shortage of electricity, trade and industry, as well
as individuals, shall be forced to reduce electricity consumption. In this

way, the transition from a quantitative to a qualitative economic growth shall

be achieved. The Swiss government, too, is in favour of this transition from
quantitative to qualitative growth; but it rejects the idea of such a drastic
remedy as an artificial reduction of supply would represent. It intends to
reduce the consumption of electricity by measures to promote its rational use,

so that as few power stations as possible would be required.
The opposition against nuclear power plants in Switzerland is politically

dishonest as long as electricity continues to be imported from foreign nuclear

power plants.
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Thus we come to the fundamental problem facing Swiss energy policy: the

contradiction between increased demand on the one hand, and the rejection of

the necessary infrastructure on the other hand. It is not only nuclear power
plants that are being rejected, but also hydroelectric power plants and
transition Tines:. But at the same time, the consumption of electricity

continues to increase.

And it is not only power plants that are controversial. Practically every new
type of infrastructure, such as railways, roads, waste disposal plants, etc.,

are the subject of controversy. This rejection is the expression of a

widespread pubiic scepticism and fear of the continuation of a development
which has not only brought benefits, but also hazards and problems. It is
understandable that only advantages are accepted and soon taken for granted,
while the unavoidable drawbacks are readily rejected and passed on to others.
The widespread opposition against technology, which became apparent a few
years ago, has more or less been overcome today. For the electricity consumer,
though, the idea still seems to apply that "we don’t need nuclear power plants

- we’ve got plugs already."

So nuclear energy has also become a victim of the spirit of the times,
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following an economic development without precedent. The opposition against
infrastructure is partly the expression of a saturated society. What we have

today is what is referred to in Switzerland as a ‘consternation democracy’.

Many citizens oppose new plants and projects which they feel may affect them
or even be a hazard to them, without paying attention to their paramount
advantages for the community as a whole. Lack of space plays a major role in
this connection. It is very much as a result of the relatively broad extent of
building development throughout Switzerland, with a high percentage of rural
population, that it is no longer possible to erect nuclear power plants or
install waste disposal sites that would not be situated in the vicinity of

residential areas.

8. The Consequences of the Moratorium

The ten-year moratorium that was accepted on the occasion of the national
referendum in September 1990 means that for this length of time no new nuclear
reactors can be granted licences. This does not apply to disposal sites. So

licences can still be issued for provisional and definitive storage sites.

The moratorium will in practice have an effect far beyond the deadline of the
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year 2000, however. Due to the possibility that another anti-nuclear
initiative could be launched, the electricity companies will probably not be
prepared to risk launching any new projects before the moratorium expires. As
- a result of the lengthy licencing procedures involved, and of the time
required for construction, any possible new nuclear power plant would hardly
reach completion before 2020. The moratorium, and thus the period during which
the nuclear energy sector will have to tread on the spot - a period which in
fact commenced with the commissioning of the Leibstadt nuclear power plant in
the mid-eighties - will not be just 10 years, but rather almost 35 years.

The moratorium will give rise to the fact that Switzerland, which in the past
had traditionally been an electricity exporting country, is going to turn into

a net importer to an ever increasing extent, to begin with during the winter

months, but later on during the summer too. Our electricity supply will depend
ever more on France. On a shorter and medium term basis, this will in fact be
very economical, since for the time being at Teast, electricity from French

nuclear power plants is cheaper than that from new Swiss nuc1e§r power plants.

But whether this will apply to the more distant future remains to be seen.
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But one point is certain: our security of supply has decreased, in spite of

the Toyalty of supplies from Electricité de France. Switzerland continues to
have Targe peak load reserves from its storage power plants, though these are
only available for a Timited period of operation. The problem facing
Switzerland’s electricity supply is not its capacity, but the total power

supplies during the winter months.

Mr. Mori, your Executive Managing Director, asked me about the advantages and

disadvantages of the moratorium. And indeed, the decision by referendum in

favour of the moratorium does not only have disadvantages. Together with the
clear acceptance of the energy article, it has indicated that the political

basis for an effective energy conservation policy apparently exists. The

moratorium is a political mandate to stabilise the consumption of electricity,

and energy consumption in general. Its acceptance has at least partially eased

the tension on the political scene in Switzerland, and has to some extent

softened up the various fronts. Discussion between advocates and opponents of

nuclear energy can now begin again, if at first in a cautious vein.

But the disadvantages are significant. I have already pointed to the growing

supply problems. The electricity situation in general is becoming more acute.
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Given the supplies already contracted, the increase in consumption can be
covered up to approximately the year 2000. Additional hydro potentials are
limited. Renewable energies are being promoted, but they cannot be expected to
provide any significant contribution to electricity production in the
foreseeable future. The potential of combined heat and power production is
significant, but this would mean that electricity would be produced using
fossil energy, and fhis would be questionable from an environmental point of
view. What is more, all of these potential non-nuclear methods of electricity
production are more costly than nuclear energy for the base load generation

required in Switzerland. The moratorium is therefore disadvantageous for the

energy sector and the general economy, as well as from an ecological point of

view. And this would especially apply, of course, to a nuclear phase-out.

9. Political Conclusions

The acceptance of the moratorium is not least a consequence of the fact that

the electricity sector has not succeeded in convincing the general public of

the advantages of nuclear energy and of thé need for additional nuclear power

plants. Since a certain time, many electricity companies promote the more
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economic use of electricity in very progressive ways. But these efforts have

not been sufficiently acknowledged by the general public.

Only if it proves possible to convince the population that all possible and
rational efforts to use energy more rationally and to promote new sources of
energy have been made, will it be possible to establish and strengthen the
acceptance of nuclear energy. Otherwise there is the danger that new people’s

initiatives against nuclear energy will be launched, and will also succeed.

The battle against nuclear energy is being fought at a political level. And

when po]itica]\questions are asked, political answers must be given.
Experience has shown that in Switzerland, the fears, the changing ideas of
social development, and exaggerated hopes placed in alternative energies,
~cannot simply be answered through rational argumentation. Those who feel
threatened by the presence of a nuclear power p]ant in their vicinity are not
- going to be appeased with information on kilowatt hours or with arguments
regarding the high availability of the plant. And those who are afraid of a
final storage site for radioactive waste because of the Tong half-1ife period,

are not going to be reassured by hydrogeological expansion models or hazard

estimates.
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This clearly indicates the difficulty of the nuclear energy déebate. Whilst
opponents fight at an emotional level, advocates of nuclear energy have, as a

rule, to counterattack with rational arguments. They cannot act otherwise, and

are thus in a highly uncomfortable position. The opponents of nuclear energy
not only master the dialectics of confrontation more proficiently, they are
also at an advantage from the outset in this discussion carried out at

different levels.

The credibility of the position of the energy sector, as well as of the

governmental policy, must therefore be brought about by increased efforts in

the field of the rational use of energy and new renewable energies. What is

required is a proof of action. This is the reason why the Swiss government has
Taunched a special programme called "Energy 2000", which includes not only
endeavours at all three (central, cantonal and communities) levels, but in the
economy as well. In addition to many other participants, the energy sector and
its opponents, environmental organisations, have declared their readiness to
contribute to this programme. Should this programme succeed, then it may be
possible to free the energy sector from the deadlock of a trench war that has
been waged for so long, and thus to at last achieve visible progress by means
of political discussion and firm policies. Who knows - it may even be possible

to de-emotionalise the debate on nuclear energy in this way.
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10. Concluding Comment

I hope that my statement has succeeded in providing you with an impression of

. the ever-increasing difficulties concerning nuclear energy in our country. I

am aware of the fact that this form of energy is also coming under increasing
pressure in Japan, and that it is by no means easy to erect new nuclear power
plants in your country either, just as it is now barely possible to develop

new sites. I very much hope, both for yourselves and for Switzerland, that the

Japanese electricity sector will be able to succeed in using and expanding

nuclear energy. The difficulties experienced by one country tend to spread to
others too. Successes achieved by nuclear energy opponents in one country will
encourage their sympathisers elsewhere. I therefore wish you every success for
your application of nuclear energy, which this planet simply cannot do

without, and hope you will not have to face the same problems Switzerland has

experienced.
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ENERGY POLICY IN SWEDEN

A presentation of the Government'’s bill presented to
Parliament the 14th of February 1991.

— Key note speach for panel discussion at the JAIF 24th
Annual Conference in Tokyo, April 9th 1991.

First of all I want to express my gratitude for having
been invited here in order to present the Swedish energy
policy, with special emphasis on our decision to phase
out nuclear power. I hope I will be able to answer the
questions that you might have concerning our policy.

But let me start with a short background to make you
understand the Swedish situation.

BACKGROUND. i

Sweden is a large country. Our area is 10% larger than
Japans. Our population, however, is very small. Total
number of inhabitants are 8.5 millions; much less than
10% of the Japanese population.

Our country is situated far north and we suffer from a
hard climate, although it is not as hard as in Siberia,
since Sweden is a maritime country between the Baltic sea
and the Atlantic ocean.

Geologically Sweden is very different from Japan. Our
bedrock is extremely old and therefore our mountains are
flattened out and most of our country is rather flat. Our
climate and soils, however, makes most part unsuitable
for agriculture but well suited for coniferous forests.

- Therefore forestry and forest industry have always been
our primary source of prosperity.
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Our bedrock is also rich of metallic minerals, which hag
made metal mining and metal production our second source
of prosperity.

Our gently sloping mountains are also well suited for
hydro power production. Until 15 years ago, hydro power
gave us 70% of our electric power. Still our capacity of
70 TWh give us 50% of our power supply. Hydro power is
often mentioned as our third source of prosperity.

These resources have made Sweden technically and
‘industrially highly developed with a high standard of
living. Consequently our prosperity is based on heavy,
energy-demanding industry, such as iron and metal mining,

steel and metal production, and paper production.

Our combination of hard climate and heavy industry make
us very dependent on energy supply, especially electric
power. Our consumption of electric power per capita is

more. than 17 000 kWh/year, which is three times as high

as the Japanese per capita consumption.

NUCLEAR POWER.

Sweden started early with commercial use of nuclear
power. The first full scale Swedish commercial nuclear

. plant was taken into operation 1972. Intensive
anti-nuclear feelings in large groups of population also
developed early. Nuclear power developed into the most
infected political issue in modern Swedish history: 15
years ago the social democratic party was thrown out of
government for the first time since 44 years. In 1980 a
public referendum was held about nuclear power. As a
result a decision was taken that nuclear power shall be
used during a transition period, but is to be phased out
at the latest by the year 2010.
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And so the subject for my presentation, GOVERNMENT'S BILL
ON ENERGY 1991: , .

During last year intensive political negotiations was
pursued between the governing Social Democrats and

the opposing Liberals and Centre party. The opposing
Conservatives, Environmentalists and Communists were not
invited to these negotiations.

A three party agreement bridging formerly deep political
gaps was met in January this year. Government’s bill,
presented less than two months ago, is based on this

broad political agreement.

This is the main content of the bill:

1, Start of nuclear phase-out will depend on success for
energy conservation and for new sources of energy. Let me
quote from the translation:

"The juncture at which the phase-out of nuclear power can
begin, and the rate at which it can proéeed will hinge on
the results of electricity conservation measures, the
supply of electricity from environmentally acceptable
power production and the possibilities of maintaining
internationally competitive electricity prices".

In short, this means that the earlier decision to start
phasing-out 1995 is to be changed.

2. The decision of final phase-out by 2010 is not
changed.
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3. The former strict ceiling for release of Co, is to be
replaced by a policy where all kinds of climate affecting
gases are to be taken into consideration and where the

international approach will be central. This will give

some space for fossil fuels as a result of the phasing
out of CFCs. CFC is a very potent climate affecting gas.

4. A large 5-year program for intensified energy

conservation.

5. A large investment support program for introducing
technology that is "near commercial", such as biomass
Combined Heat and Power production (CHP), medium sized

wind power and solar heating.

6. Redoubled efforts for further technical development of
large scale wind power and large scale biomass-—power.

7. Turning surplus agriculture land into ethanol-fuel

production.

These measures during the nearest 5 years, and similar
measures later on, are estimated to give possibilities to

fulfil the phase-out process as planned.

To ensure that this will also be the case, the parties
concerned have agreed that the government (regardless of
what party is in power) shall continuously evaluate the
development and each year (in the budget) pfesent the
results and suggest such additional measures that might
be called for. This political formula will every year
give the parliament full information, and every single
member of parliament a possibility each year to express
his view on the Government's way of action and demand

alternative measures.
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What are then the POTENTIAL FOR SUCCESS?

Doubts have been expressed, as to whether it will be
possible to fulfil the phase-out without sacrificing our
prosperity. Of course nobody can give exact forecasts of
what will happen during the next 19 years, but I will at
least show the potentials we are working with.

1. Energy conservation has demonstrated great progress.

Especially this is the case in domestic heating, which is
a very important factor for Swedish total energy
consumption, as well as for our power consumption (more
than 1/3 of our nuclear power is used for domestic
heating). New metods for insulation, ventilation and for
window construction have led to the fact that modern
houses consume just a small fraction of the energy needed
15 years ago. Since houses have a long technical life the
results are showing only gradually. A fact is that the
energy need for domestic heating is today diminishing and

will continue to diminish.
The result of energy conservation is that total demand
for energy is curbed. I can not today tell if it will

ever turn downwards, or just stay level.

2. Renewable energy.

Beeing a large country with small population, Sweden has

a theoretical potential to replace nuclear with biomass,

large scale wind power (on-shore as well as off-shore)
and solar heating. Costs are today prohibitive but the
potential for technical development is large. Within a
teﬁ year period costs and availability will be
substantially raised. But of course, today it is not
possible to give certain forecasts about that future
development.
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3. Fossil fuels are to be avoided as far as possible. pyt

natural gas is still an open question. At least during 4
transition period it will probably be necessary. Since
our phasing-out of CFCs is very successful we will be
able to introduce substantial amounts of natural gas
without raising our release of climate-affecting gases.

And under any circumstances our contribution will stay

far below the level from countries whith a fossil-fuel

based power production.
-~ Conclusion.
Let me conclude by declaring that:

Sweden will fulfil the phasing-out of nuclear power, and
there are good reasons to trust that we will do it by the
year 2010. And please trust, that we will not allow the
process to create environmental damage to ourselves, nor
to the world.

We are however, fully aware that this is no easy task. We
know that we need to fulfil a hard struggle that will
cost us substantial resources. But we are not going to
accomplish it with such a speed that it will create

unemployment and poverty.
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Underlying logic of the scale

(Criteria given in matrix are broad indicators only)

LEVEL/
DESCRIPTOR

5
ACCIDENT
WITH OFF-
STTE RISKS

CRITERTITA

r
OFE-SITE IMPACT

LIMITED RELEASE:
PARTIAL IMPLEMUENT-
ATION OFF LOCAL
EMERGENCY PLANS

{
ON-SITE IMPACT

i
DEFENCE-IN-DEPTH
DEGRADATION

SEVERE CORE DAMAGE

4
ACCIDENT
MAINLY IN
INSTALLATION

MINOR RELEASE:
PUBLIC EXPOSURE OF
THE ORDER OF
PRESCRIBED LIMITS

PARTIAL CORE DAMAGE

ACUTE HEALTH
EFFECTS TO WORKERS

)
INCIDENT

. :

I
3 ] VERY SMALL RELEASE: MAJOR CONTAMINATION NEAR ACCIDENT -
SERIOUS 1 PUBLIC BXPOSURE AT , .
INCIDENT A FRACTION OF OVEREXPOSURE OF LOSS OF DEFENCE-
PRESCRIBED  LIMITS WORKERS IN-DEPTH PROVISIONS

INCIDENTS WITH POTENTIAL
SAFETY CONSEQUENCES

] DEVIATIONS FROM
ANOMALY AUTHORIZED  FUNCTIONAL
DOMAINS
0
/BELOW NO SAFETY SIGNIFICANCE
SCALE
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Nuclear Safety and Public Understanding — What is Necessary
A Commentary
Ann S. Bisconti, Ph.D.

Vice President, Research and Program Evaluation

In many countries of the world the public holds misperceptions, misunderstandings, and
concerns about nuclear energy. Yet people live with nuclear energy; they accept it. Why

is that so? What does that tell us about increasing comfort with the technology?

Public opinion research worldwide shows that people make tradeoffs between perceptions
of need and benefits and any concerns they may have about safety. Greater awareness of
need and benefits reduces the weight given to safety concerns. This session's emphasis on
building public understanding of nuclear enefgy's role in maintaining and improving the

quality of life fits what we have learned from social science research about increasing

the écceptability of nuclear energy. Because both sides of the issue are important, I shall
comment on both —— first on social scienée research lessons regarding the communication

of the need for nuclear energy and its benefits and second on safety communications.

Communicating Need and Benefits

Need for nuclear energy may be characterized and perceived in different ways, including

need for existing plants, need for more nuclear energy sometime in the future, and need

Iv-3-1



to build more plants now. In the United States, as in several other countries, there is
broad recognition of the first two kinds of need, 'but not the third. In our country, 80%
believe that nuclear energy will play an important role in meeting the nation's electricity
needs in the years ahead, and 76% say that the need for nuclear energy will increase.
(CR/RI, February 1991) However, only 22% think that any new electricity plants will be
needed in their area in the next 10 years. (CR/RI August 1990) Absent a sense of
urgency, Americans tend to support the status quo; as of February 1991, only 32% favored
building more nuclear energy plants, but only 15% said that existing plants should be shut

down. The numbers for the other baseload option, coal, are practicai]y the same.

Public opinion about nuclear energy plants has changed over the past year. Between May
1990 and February 1991, the number in favor of building more nuclear energy plants
increased eight points (from 24 percent to 32 percent). Those who favored shutting down
nuclear energy plants dropped four points, from 19 percent to 15 percent — the lowest

level recorded in the eight years that Cambridge Reports has asked that question.

Accelerating this positive trend will depend on clear consistent statements of need for
more baseload electricity by our leaders both at the national and local levels — as well as
from the electric utilities, when they believe that more baseload electricity is needed in
their area. On their own, the public will demand new electricity plants only if their

lifestyles are immediately threatened.

To gain public understanding of the choice of nuclear energy plants over other ways of
providing electricity, communicating benefits is the key. I once heard Mr. Masumoto in a
speech refer to the planting of good seeds in well-cultivated soil. I refer to that
metaphor often. As I see it, the well-cultivated soil is the awareness of need for more

electricity, and the good seeds are the new ideas about nuclear energy's specific
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benefits — long-term cost-savings, less foreign oil dependence, clean air. These are the
most effective messages for mass communications because they are influential and easily

understood.

One of nuclear energy's most important benefits internationally is environmental.
Nuclear energy plants emit no carbon dioxide, no sulfur oxides, and no nitrogen oxides.
One need only compare the air quality of France with that of Eastern Europe to
understand the major contribution nuclear energy can make to a clean environment. In
the United States, where environmental concerns are strong and growing, 74% of the
public agree to using more nuclear energy "if that will cut greenhouse gas emissions and
air pollution" (Gallup, July 1990) Currently, only half the public are aware of this

benefit, so there is ample room for increasing awareness and support.

Communicating Safety

Commiunicating about safety is more difficult than communicating about benefits. Many
people are uneasy about nuclear energy but are not really involved in the issue. They
want to be reassured that nuclear energy is safe, but they do not want to know all the
technical details of plant operations. The same is true for most technologies. For
instance, most airplane passengers do not want to know about the aircraft design and
safety features. They want to know that the company has a reputation they can trust and
that there is a real human being flying the plane. Most of all, they feel comfortable when
they are cared for by smiling, confident flight attendants. That is why airplane
advertising is more likely to feature smiling flight attendants than the excellent safety

features of the airplane.

Similarly, in the case of nuclear energy, comfort is greatly dependent on trust and good

relationships established by the electric companies. Excellent performance of existing
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plants can help, but performance is not sufficient because bad performance appears to
hurt more than excellent performance helps. Excellent performance is not news. So
communications and community relations are very important. Trust-building can result
from everyday activities that, on the surface, appear unrelated to nuclear energy, like
being a good neighbor and showing concern and caring for customers. Trust can be built
by activities that increase familiarity with the plant, put a human face on nuclear energy,
and demystify the technology. Examples of such activities are bringing people to visitors
centers, involving the community in plant activities, and preparing people who work at

the plant to become effective spokespersons in the community.

Ih the United States, we find that familiarity seems to breed favorable attitudes. In
March 1991, 59% of those who thought they lived near a nuclear energy plant said the
plants are operated safely, and only 12% said that they are not operated safely; the
remainder did not have an opinion. (Bruskin) In February 1991, 39% of those living near a
nuclear energy plant favored building more such plants, compared with 26% of those not
living near a nuclear energy plant; few in either group wanted to shut plants down.

(CR/RI)-

Scientists understandably want to correct misperceptions by communicating the
relatively low risks of nuclear energy. Unfortunately, the concept of relative risk is not
easily understood. Even raising the issue of risk may increase uneasiness, especially with

unattentive audiences.
The same difficulty exists even when risk is only implied. A new study by Gallup for

USCEA on ways to communicate with the public on the subject of radiation found, as

expected, that the order of effectiveness was:
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Level 1:
(Most

Effective)

Level 2:

Level 3:

(Least

Effective)

Conclusion

Benefits of radiation — e.g. it is used in medicine
(such as treating Barbara Bush's thyroid problem)

and in other technologies.

Controls — e.g. it is scientifically understood, easily detected,

and precisely measured.

Risk comparisons —— amounts of radiation from nuclear

energy plants vs. other sources.

Above all, the acceptability of nuclear energy plants appears to be influenced by the

extent to which perceptions of need and benefits outweigh concerns. There is some risk

in all forms of energy production. There is some risk in all our life activities. No risk is

acceptable without some benefit. These benefits are easiest to understand when the

public feels that they or their local leaders are involved in the decision-making and,

therefore, the risks they assume are voluntary. The largest challenge in building

acceptability of nuclear energy plants is answering the question, "What's in it for me?"
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