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昭牽053年3月　14ヨ　（火）側16日1（木〉

イイノ・ホール〔内幸町・飯野ビル7階〕東京都千代田区内幸町2－1－1

「原子力開発利用の調和ある発展のために」

第望日 3月重4・日《火）

開会セッション（9：3◎～紛：30）

9：30

9：40

10：10

議　　　　　　　長

大会準備委員長挨拶

原産会長所信表明

原子力委員長所感

圓城寺

稲　葉

有　澤

熊　谷

次　郎

秀　三

廣　巳

太三郎

氏
氏
氏
氏

（膝欝饗難副会長）

馨欝勇閣議常任理事）

（臼本原子力産業会議会長）

構秀募霞難嚢館）

セッション1「原子力開発の国際的展望」（10：3◎～望8：◎0）

（国際ノくネノレ言寸論》

　
一
長

　
3
0
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判
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議
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前
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〔
（

一本松 畷氏（前志難前前）

10：30

①
11　10

11：50

④
〔後

（13：3◎～i8：◎0）

原子力発電の展望と国際情勢

　　　　　　　　S，エクルンド氏

フランスの原子力開発と国際協力

　　　　　　　　A．ジ　ロ　一　氏

原子力発電と核不拡散

　　　　　　　　C．ウオルスキー氏

半〕

　　　　　　■

議　　　長　　　村　溺　　　浩　氏

（国際原子力機関事務総長）

（フランス原子力庁長官〉

（米国原子力産業会議理事長）

蝦欝勇講副騨長）

13130　米国の核拡散防止政策一規鰯面からの見解

尋　　R・ケネデ・氏（米瞭力騰員会委員）

噛



14：10

⑤
14：50

◎
15：30

16：20

オーストラリアのウラン政1策

　　　　　　　　D．ジョージ　氏　（オーストラ婆ア原子力委員会委員長）

イランの原子力開発と國際協力の考え方

　　　　　　　A．エテマド　氏　（イラン原子力庁総裁〉

日本の原子力開発と国際問題

　　　　　　　薪　関　欽　哉　氏　（原子力委員会委員）

　　　　　　　　　　　　　　　　　　　　　　　　　駆

　　　　　　　　　く休　　　憩　（10分）〉

ノぐネノレ同寸論

上記発表者のほかにM．ポップ氏（西独研究技術省エネルギー研究・技術開発部長）が

参加。

レセプション　　　（18：30－20　00）

　　日本工業クラブ　〈3階　大食：堂〉

第2環　　 3月蒙5日（フ郵）

セッション2「高速増殖炉開発一実用化への展望」（9：GO～12：00）

9：05

◎
9：35

　8

10：05

㊥

10：45

11：15

11：25

　　　　　　　　　　　　（国際パネル討論）

議　 長　伊藤俊夫氏（関西電が梯副社長）

フランスにおける高速増殖炉開発計画一実用化への見通し

　　　　　　　M．ローゼノルク氏　（フランス・ノバトム社社長）

ソ連における高速増殖炉開癸の展望

　　　　　　　　N・・ラス・ヤ・フ氏（ソ連原子力利用国家委員会原子炉研究所副所長）

米国の増殖炉計画　過玄，現在および将来

　　　　　　　　S。プルーワー　氏　（米国エネルギー省　原子力計画・分析部長）

　　　　　　　　　〈休　　憩　（10分問）〉

わが国の高速増殖炉開発計画
　　　　　　　大山賑（動力炉・核燃料開発事業団理事高速増殖炉開発本部本部長）

FB建エンジニアリング事務所について

　　　　　　　高　市　利　夫　氏　（FBRエンジニアリング事務所所長）

パネル討論

　　　　　　　　　　　　　　　　曜



午　餐　会（12：2◎〔・14：10）〈ホテル・オークラ別館地下2階　曙の間〉

　　通商産業大臣所感

　　　　　　　　代読

　　　　　　　　平井卓志通商産業政務次官

　〔特別講演〕　歴史における科学と社会

　　　　　　　木村尚三郎氏（東京大学教養学部教授）

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

｝原子力関係映画上映（12：40～14：10）〈イイノホール＞　　　　　　　　　l
I　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　I
l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　l

l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　i

ミ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

｝　　　　　　　自　　由　　参　　加　　　　　　　　　　　　　　　　　　I
l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　I

l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　｝
1　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　｝
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

1　1。　「金属材料を追う一原子炉の信頼性を求めて一」（原研製作：日本語）　1

！a瞠騰界へ」（動燃製作：日本語）　　　　　・　i
i　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　i

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

｝　3．　「キャスク輸送時の安釦生実験コ（米国サンディア研製作：英語）　　　　1
ミ　　　　　　　　　　　　　　　　　　　　　　　　　メノ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

：4，　「フェニックス炉中聞熱交換器の修理」（NOVATOME製作：英語）　　l
l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　I

L＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿」

　　セッション3「軽水炉システムの現状乞課題」（14：30～η：30）

　　　　　　　　　　　　　　　　（講　　　　演）

〔前　半〕　（14：3◎～15：55）

　　　　議　　　長　　　吉　岡　俊　男　氏　（日本原子力発電㈱副社長）

14：30　議長イントロダクション

14：45　軽水炉の改良標準化

　　　　　　　　　　　　豊旺敏氏（欝難讐難本骸）

15：15　軽水炉の稼働率向上への努力

　　　　　（1）加圧水型炉

　　　　　　　　　　　　藤原菊男氏（離三三原子力技二二）

　　　　　②　沸騰水塗炉

　　　　　　　　　　　　牧浦隆太郎氏（東京芝浦電気｛撫取締役原子力事業本部本部長）

　　　　　　　　　●

　　　　　　　　　　　　　　〈休　　　憩　（10分）〉

こ後　半〕（16：◎5－17：30）

　　　　議長大隅改介氏（住友原子力工業聯社長）
16：05　β本における濃縮・再処理の技術開発の現況

　　　　　　　　　　　　天沼　椋氏（灘纏桑顯慧萎団）

　　　　　　　　　　　　　　　　　　　　疑



16：45　西ドイツにおける放射性廃棄物管理

　　　　⑩　 取・クラウゼ氏

　　　　＠　　齢・プ氏

（西独カールスルーエ研究駈
p棄物研究開発部長）

（西独研究特報省エネルギー研究技術開発部長）

　　　　　　　　　第3ヨ　　3月総8〈木）

セッション4「原子力開発のパブリック・アクセプタンるへの提言」

9：40

10：GO

10：20

10：40

11：00

　　　　　　　　　　　　　　　　　　　　　　（9　：　30～蓬2　：　30）

　　　　　　　　　　　　（　国際ノくネノレ言寸論　）

議長岸本康氏（共同通信社論説副委員長）
西ドイツにおける原子力発電のパブリック・アクセプタンス

㊨　　T・・一ザー氏（醜原子罐業会鱒務局長）

スウエ㎞デンの原子力事清

（◎　　s．サンドストレー砥（スウ。イン原子罐業鑛勢局長）

》
米国における原子力発電一一論争の範囲と傾向

⑭　　　　　　　　L．オドンネル　氏　（ゼネラル・アトミック社社長補佐）

目立におけるパブリック・アクセプタンスの野路

　　　　　　　田原総一朗氏（評論家）
資本における原子力立地とパブリック・アクセプタンス

　　　　　　　高　橋　　　宏　氏　（通商産業省資源エネルギー庁原子力発電課長）

〈休 憩〉

11：30　パネル討論

セッション5「漂子力論争一原子炉の工学的安全性をめぐって」

議 長　　　柴　田

〔パネリスト〕

　　　　槌　田

　　　　都　軍

　　　　能　沢

　　　　殿　部

（14　　◎0～霊7：◎◎）

《パネル討論）

俊一氏（京都大学教授椏s大学原子炉実験所新長）

泰　正

正　雄

　　学

氏
氏
氏
氏

（京都大学工学部助教授）

（東京大学工学部教授）

（β本原子力概究所安全工学部畏）

（立教大学助教授）

x
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1 NUCLEAR ENERGY : A PLANETARY NEED

Plany studies of the world's energy

the past year. While differences

the various authors, the trend is

will at least double between 1975

mately equally divided between the

and the Third World. (figure 1).

that those figures are minimum.

 'future have been published during

can be seen in the figures given by

undoubtedly the same: consumptioR

and 2000 and reach 9 500 rTffOE, approxi-

 V.S.A., the industrialized countries

Two reasons, at least, make us feel

First, the assumption is made that the historical trend of the energy

growth rate, marked by an average value of 5,2% during the 1955 - !973

period, vgill be curbed down to the level of 3,3% during the next twenty

five years. This will be achieved only through a considerable conserva-

tion effort concentrated within the highly industrialized countries, and

meaning that in the year 2000 the energy consumption of the non-communist

world will be two-thirds of what it would have been only following the

past historical trend. Nothing warrants this result.

As for

authors

the

.

 Third Vlorld,

They lead to

 different

consumption

approaches

 figures in

have been used

 the year 2000

by different

ranging frem
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2000 rGtoe to 3000 MtOe, far below the 5000 MTOE postulated by Leontieff

as necessary to narrow the average inequality between developed countries

and the Third World from 1112 to 1/7. Itle i'eel that 2500 rTltoe is a mini-

mum to guarantee survival and maintain hope in the Third World, while not

yet solving the underdevelopment problem.

                           '                                             '

According to the same forecasts, the demand would be pursued in the fol-

lowing way : oil would decline from 55% to 45%. Hydroelectricity would

remain at a modest figure (6% to 7%) and new energies would barely en}erge

(3% to 5%). The other 45% would be more or less divided between coal, gas

and nuclear power. These figures represent a doubling in absolute value

of the production from the traditional sources. Are they realistic ?

Known recoverable coal reserves can certainly provide us with

2200 million tons annually i.nstead of the prevailing rate of 1200 mi11ion,

but this implies a comprehensive development strategy which is neither

impossible nor easy.

The case of oil is more embarrassing. Although reserves are smaller, it

represents the bulk of our supply, and was the wellspring of the prodi-

gious economi,c growth of the world between 1960 and 1973.

                                                      '

Figure 2 summarizes the different oil consumption forecasts from today,

to the year 2000. The large degree of uncertainty is reflected by the

width of the cross-hatched area. Two curves reprinted from a Shell study

indicate the production possibilities : curve Pl represents the maximum
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feasibility capacity; curve P2 represents a less optimistic but pro-

bably more realistic assumption, based on the completion and producti-

VitY of new weUs. Whatever the assumptims,theye is a c2ear risk of an oil

shortage between 1985 and 2000. A more detailed analysis of production

prospects, country by country, confirms the possibility of an oil crisis

around 1985, the consequences of which would be tremendous.

One can imagine the political consequences of a competition between the

U.S.A. which, en 1985, will account for about 40% of the consumptien, and

the other countries of the world, the industrialized and the poor. One

can also measure the social and economic consequences of a shertage of oil,

either in the industrialized countries where oil is absolutely necessary

for specific uses or in developing countries where it is most often an

essential development factor.

Thus, even if the worse does not always happen, the development of other

sources of energy is a must, and the 1500 Mtoe predicted by MIT as a low

assumption for nuclear power production in the year 2000 thus represents

an irreplaceable contribution, which the world will certainly have to

increase (we lean toward a level between 2000 and 2500 ?4toe).

                                                    '
It is not surprising that this situation is felt more deeply by those

industrialized countries that are the most depeRdent upon oil imports,

among them, Japan and France.
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2 FRANCE ENERGY POLICY

In 1976 France consumed l75 Mtoe, while domestic production amounV

ed to only 40 Mtoe (coal 18, oil 1.5, gas 6.5, hydro-electricity 11,

nuclear 3). Hence France has a 77 % dependence oB imports. This

disequilibrium is the result of our lack of energy reserves, which

is clearly shown by the foUowing table.

;･ltoe (a) proved
reserves

   1976(b)
   consumption

years
(alb)

Coal

Gas

Oi1

300

!32

  9

 32

 19

10 9

9

7

o

Total fossill fuel 541 160 3.4

Note

tion

that

are

 the possibilities

limited to no more

of increasing hydro-electric

than 5 additional Mtoe/year.

power produc-

For

in

 us,

Japan

energy supplies

 is similar, as

are

the

therefore

fo11owing

a major problem. The

table clearly reveals.

situation

rltoe (a) reserves    1975(b)
   consumption

years
(a/b)

Coal

Gas

Oil

1020

  10

   3

 54

  8

196

19

1

o

Total fossil fuel 1033 258 4
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In the period from 1955 to 1976, France's energy dependence rose

from 36 % to 77 %. We have thus reached a point of tremendous

vulnerability and alarming disequilibrium in the balance of payrneRts

(the oil blll now represents more than 3% of the gross domestic pro-

duct). The most abundant domestic fossil resource is coal, but a

boost in output would raise infrastructure and social problems. It

would lead to expensive energy, and it would solve nothing. Reserves

would merely be exhausted sooner.

But France owns estimated uranium national re$erves of 100,OOO tons.

While these reserves are not large, consumed in light water reactors,

they nonetheless represent 800 "4toe, or one-third of North Sea oil re-

serves. Through the use of breeder reactors, this uranium can produce

50,OOO Ntoe, the equivalent of' all Middle East eil reserves.

In a world which, as we have seen, has an absolute need forRuclear

energy, Francets choice for its energy policy, was obvious. The coun-

try had been actively involved in atomic energy research since 1938.

In the wake of the 1973 oil crisis, the Government therefore decided

to speed up the nuclear program, (figure 3) and called for the annual

construction of 5000 V･rwe nuclear power capaciby, or .a minimum of five

reactors, during the following decade. In order to avoid running into

a shortage of uranium, it was necessary to combine this decision with

a long-ter:n strategy; a decision to use fast breeder reactors as soon

as permitted by the development program which had been under way for

.
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over fifteen years. Phenix had just started operation to our entire

satisfaction. Ground was broken in 1977 on the site of Super-Phenix,

a 1200 5Me prototype, while commercial breeders start being designed

to be put into operation before 1990 (Fig. 4 & 5) (photo : Le Bugey).

3 AN INDUSTRIAL POLICY TO tztATCH OBJECTIVES

                                      '

To match these objectives, our nuclear construction industry had eo be

organised. For the first generati,on of therrnal reactors, we decided

to select the light water system and after a period of reflection, to

concentrate on a single.system, the PVIR.

Since 1958, Framatome, a subsidiary of one of the major mechanical

industry groups, held the licence for the Westinghouse system. Since

the decision to intensify nuclear development, Creusot Loire earmarked

a financial effort to equip its subsidiary with a large, modern pro-

duction capability. This led to the construction of the Chalon sur Sa6ne

workshops, which can produce 24 steam generators and 8 reactor vessels

annualy (see photo), while Alsthom-Atlantique is equipped to deliver

the turbosets. This means that eight 900 bM or six !300 "IW reactors

can be manufactured annually. The installations were provided with

slight excess capacity deliberately. Framatome can thus supply two

units per year for export.

But the material investment would have been inadequate without a con-b

cornitant human investment: the creation of competeva"v' tearns, capable
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of carrying through the construction of nuclear power plants on

schedule, and the setting up of an effective quality control system

were no trivial matter.

As we can foresee today, despite changes in.facility design aRd in

safety criteria, this ambitious program will be less than six months

late (apart from the very first uBits which always raise problems owing

to their originality), which can be considered as a satisfactory result.

EquaUy important is to give to the construction teams the backing of

research and development. First' to acki the know-why to the know-how, and

secondly to bring technical improvements to the product. Today's NSS

systems do not represent the final perfect culminatioR of technology.

A close cooperation between the supplier (Framatome) the utility (EDF)

and the research and development organisation (CEA) looked desirable.

Hence the Government decided that the CEA would acquire a share in the

equity of Framatome, so as to narrow the link between research and con-

struction teams and various agreements have been concluded between the

partners to perform joint research and development (Fig. 6).

I+lore recently another company called Novatome, which associates the

CEA and industry, has been set up for the building and marketing ef fast

breeder reactors and other advanced systems. It is in charge of the

Super-Phenix contract. But our venture in fast breeders has become

internati,onal.: France, Germany, Italy, Belgium and Netherlands have

agreed to pool their development programs.
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If we really wish to avoid impending energy shortages, we must

broaden the outlet of nuclear energy. This is why the CEA through

its subsidiary Technicatome, has undertaken work to exploit the

know-how gained in the development of submarine reactors to design

low-･capacity reactors (100 to 150 IViNe), intended to make the benefits

of nuclear energy available to countries with small electric power

grids and to supply isolated installations. These reactors are also

suitable t'or surface propulsion and have been covered by a liceBsing

agreement with the Japanese company IHI in this area. The CEA is the

licensor and partner of another leading industrial group, Alsthom

Atlantique. The heat market itself is another possible extension and

has spurred considerable design work, involving the use of the fore-

going reactors, or the creation of a system specifically designed for

district heating.

AN ESSENT!AL FEATURE: THE FUEL CYCLE

When an NSS system enters service, it is important to ensure that it

will be supplied with nuclear fuel during its 20 to 25 years of opera-

tion.

4.1. Uraniummines

From the very beginnings of nuclear energy, France gave serious thought

to ensuring its uraBium supplies. The national territory has been ex-

tensively prospected for uranium. The La Crouzille deposits were
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discovered in 1948, followed closely by the Forez deposits in 1950.

Although substantial reserves have been discovered, it was consider--

ed desirable in view of future needs, to establish a French uranium

industry operating both in France and abroad, not only for French

clients but a3so for foreign utilities. Presently it handles roughly

5000 tons a year.

4.2 Isotopicseparation '

Following the 1969 decision to base nuclear generated electricity pro--

duction on slightly enriched uranium reactors, it b6came all the more

attractive to exploit our know-how, that this type of reactor would

very likely gain preponderance over all others: a brilliant future could

be anticipated for enriched uranium. France had conducted for several

years, research on isotopic separation both for scientific and military

reasons; an excellent scientific and technical capability had been ac-

quired. Our country was thus in a good position to promote a project

in cooperation with other countries which had the will to guarantee their

supply of enrichment capacity. This resulted in the Eurodif project

associating France, !taly, Spain, Belgium and Iran. The decision was

accelerated by the Yom Kippur war which soon foHowed. The plant which

remains wi.thin schedule and budget is due to start production in l978

to reach its 10,8 MSWUS capacity in 1981.

4.3 ReprocessiRg

The i,dea of storing irradiated fuel for ever was discarded very early.

Fuel elements are designed to withstand limited residence in a reactor
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                        '

core. The severe conditions to which they are subject lower their

strength. Once they are unloaded, their integrity cannot be guaran-

teed over a long period. P'letallic fuels are particularly brittle and

disintegrate very rapidly in case of pool storage. Oxide fuels are

more rugged, but their strength cannot be guaranteed and, moreover,

they are far more bulky. Assemblies over five meters long, which

viould have to be placed in containers, could hardly be stored indefinitely

in geological strata. Such an irradiated PWR fuel element contains

14 kg of fission products (about 2 million curies) and more than 4 kg

of plutonium.

Ecological considerations alone vvould make reprocessing necessary. We

shall see that it also allows a better management of the planet's re-

sources.

From the start of our program, we took an active interest in plutonium

separation. Once the process was developed, the reprocessing of the

low burn-up Magnox fuel proved a relatively easy task.

Progressively, higher burn-ups spurred technological advances. This

experience proved invaluable vihen we had to deal with the

more complicated matter of reprocessing highly irradiated LWR oxide

fuels. It is revealing to observe that the only two countries which

offer reprocessing services are those which launched their nuclear in-

dustry with natural uraniumlgraphitelgas reactors. (Fig. 7) (photo :

La "ague) (photo : Euinodif')
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5 THE WORLD DIMENS!ON

No nuclear policy, in no nuclear country, can be established without

reference to international cooperation. The world is threatened, as

shown before, by a tremendous energy crisis,of which we have experienced

up to now only the first signs. Oil supply, coal supply are determined

by an international market. Nobody can hope to solve its energy problem

on a domestic basis. Nuclear supplies will have to be international as

well, if the world wishes to avoid an energy shortage that would entail

an unsolvable political problem and lead most likely to a war.

However, the transfer from one country to the other of nuclear materials,

equipments or even knowledge, which was considered recoR;mendable since

Eisenhower's Atoms for Peace program, has recently become a main diplo-

matic issue. Sorr}e restrictions have been decided. Others are advocat-

ed, here and there. Most attention is given to preventing the prolifera-

tion of nuclear weapons.

Bri.efly, peaceful nuclear energy is indispensable and should be.expanded

through international cooperation and conm:ercb, proliferation is a cata-

strophe which must be thwarted through restrictions on international co-

operation and conimerce. Can we escape the contradiction ?

The issue is a difficult one, which faces every government and deserves

careful analysis to determine a set of measures and rules that will
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        ,
favour the expansion of peaceful nuclear energy while preventing

the proliferation of nuclear weapons.

The materials that can be used for manufacturing nuclear weapons,

highly enriched uranium and highly concentrated plutonium, fortunately

enough, are not involved as such in the production of peaceful nuc-

lear energy. Consequently, iic must be possible to separate the two

activities by a combination of technical solutions, a proper interna-

tional organisation and political provisions.

1. Technicalsolutions
        "e------l----------------tu--"-

Obviously, it would not be of any use to impose restrictions on the

operations involved in the production of peaceful nuclear energy if

these eperati.ons were unable, by nature, to be diverted to military

uses. And the availibility for a certain step of a technique having

such a property if it is economical, makes .unnecessary

the i.nternational traRsfer for such a step of the techniques which

are not proliferation resistant.

For uranium enrichment, we have announced a chemical process which

makes it possible to build relatively modest capacity plants (1 to 3

msWU) whi,ch are still ecoRomi.cally prefitable, but which cannot yield

highly enriched uranium. We shall now, preferably in cooperation with

other countries, move on to the demonstyatien stage (50.000 SWU).
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For reprocessing, it is not necessary to use the conventional I)urex

method which has been developed in nuclear countries where, obviously,

the production of plutonium, at a certain step of the process, does

not increase proliferation. There are ways of avoiding the appearance

of plutonium. There are even ways of spiking the plutonium while

extracting it or after it has been turned into oxide fuel and before

it leaves the reprocessing plant. The Civex process, recently suggested

by american and engUsh experts is also one of the variants of such

proliferation proof techniques. We can consider very likely that the

INFCE group working on this problem will come out with acceptable pro-

liferation proof techniques.

The technical choice between the different types of reactors is also

worth thinking. Of all nuclear reactors, the/PWR is the lettst suscep-
                                           {...L.rr.gf,/.,,i-S./,I/ti....

                                              etible to diversion of fissile material. In order to'introduce or with･-

draw anythi.ng from the reactor, the cover must be removed. This is no

easy matter and requires a long shutdovm. Thus the LWR lends itself

ideally to safeguards whereas the Candu Qir Mactnox reactors allow the

manufacture of military grade plutonium F･{h3.E;,,,,tL.tt{. gXeontinuous fuei unloading･

The breeder has the same characteristics as LWRts : discontinueus un-

loadi.ng after complete shutdown. The proliferation problem with the

breeder lies essentially upon the safeguarding of the fuel and blanli'et

elements, new or spent. Moreover, the possessioR of plutonium is a pre-

requisite to i.ts i.nstallation, implying the possession of first genera-

tion reacters i.n operation. This makes it a technique which will be

reserved for sorite time to large industrial countrie$.
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2. Int..gr"n-a-t--io-n-a-!-grtsga-n-:s-a-Ylotsn-

!n addition to selecting as much as possible proliferation-proof techni-

ques, the international community might try to organise itself in such

a way that the temptation of disseminating the sensitive technologies

would be reduced. Let us take an example. It was unanimously agreed,

up to 1976, when the american official opinion changed, and it is still

largely considered by most of the experts, that reprocessing is a neces-

sity: it remains the best if not the only proven method of conditioning

the fissionproducts and of destroying the plutonium by .'

recycling it into thermal or fast neutron reactors. In addition it gives

a way of conserving the precious energy content of fossil uranium ores.

What will happen if there is no possibility for a country to have its

fuel reprocessed elsewhere ? It will try to build its own reprocessing

plant. And what will happen if the reprocessing know-how is not avail-

able from other countries ? It will try to develop itis own reproces-

sing technique, even if it is forced for a while, to defer reprocessing.

The net result of the ban on reprocessing will be the dissemination of

reprocesslng.

Th.i.s example shows that, contrary to what some people think, there are

parts of the nuclear industry for which the development of international

coeperation is of paramount importance. For many countries, nuclear

energy i.s vital, and even without any militanyy idea in the back of their

minds,most of them will search for security of $upply. At the same time,
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they will avoid uneconomical solutions - that is, very often, national

solutions - provided that they feel they can rely on international

supplies.

Thus, one way of decreasing the risks of proliferation is to promote

such reliable international supplies. And "reliablei' means several

things. It means that enough capacities will be built in due time and

that the customer believesthat this is the case. It mdima'n's that no

sovereignity decision will change the conditions of supply, even dis-

guised with the word "renegotiation". `'Reliable" means also that through

various ways (competition, audit of accounts, shares in equity etc.),

the clients get the impression that the prices they pay is fair.

The above considerations plead in favour of developing natural uranium

production and its commerce without undue constraints, tOll enrichment

and toll reprocessing in large plants, suitably located, using the

proper techniques, and properly safeguarded. A very small number of

such plants would be enough. .

3･ eo-1-i!ii.ga-1--p:gv-is-ten--s

To complete,-tQ backor to implernent the above suf.st stions, international

agreements or treaties have been or will be ne{sessary.
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International safeguarding is the best known example. It can

becorne more refined, while at the same time, attention should

be brought to give to the Snspectors access to the know･-how.

The London guide lines have been inspired by the idea that the ex-

porting countries should keep the technology transfer outside their

coaunercial competition. As ! said before, transfer restrictions

must in some cases be compensated by opening some other internation-

al cooperation.

The storage of surplus plutonium - until it is destroyed in reactors --

seems to be fit to international management and its transportation -#

as well as the highly enriched uranium transportation - should be

submitted to internatioRal ruJes. For instance, apart from excep-

tions, international transportation between reprocessing plants, storages

and reactors should handle only mixed oxides suitable for manufacturing

the fuel, and in some cases, the fuel itself, after a preliminary irradi-

tilon.

    '

We must always keep in mind that nuclear energy is necessary to the

peace of the world,,that every nation has the right to maintain its

di'gnity and to define its energy policy and that if rg.strictions can

be decided on, the transfer of fissile materi31s, eomp'onents･aRd

knoiAf-how., science and knowledge cannot be reserved for a happy few.

Any non prol'iferation policy that would not take those principles
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into account would prove sooner or later, a failure. On the

contrary, taking advantage of the broad acceptance of the non

proliferation idea, it is through a clever international coopera-

tion combining technical advances, a proper industrial and commercial

organisation of the supplies and well accepted rules that it will be

possible to expand nuclear energy while decreasing the risk of weapon

proliferation.
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        CIVIL N{JCLEAR POWER wrT}-IOUT WEAPONS PROLZFERAT!ON

                         Carl Walske, President
                      Atornic Industrial Forum, rnc.

     My papeT is entitled "Civil. Nuclear Pokfer Without Weapons Pro-

liferation': in order to emphasize the point that we in the nuclear

industry make repeatedly. Civil nuclear power is not synonymous
                                            'z"i' th nuclear weapons,
     In fact, f,or over two decades follewing P･xesident Eisenhower's

"AtoTns for' Peace" initiative, civil nucieaT powex was very much a

positive element in the foreign policy of the United States. By
sharing the peaceful atom with other countries we provided an incentive

for them to forego the inilitary atom.

     Today the situation is somewhat different. The prospects for

widespread use of pluton.ium in civil reactors have raised the spectre

of possible misuse. Plutonium intended fcr peaceful puTposes could,

in prlnciple, be diverted to use in nuclear weapons, In the UnSted
States this fear has led to a reevaluation of old policies and the

j.ntroductjon otr' new ones. Similar changes are occurring elsewhere.

     President Carter's initiatives to slow the spread of new nucleaT

k'eapon states ha.ve caused many na'tions t.o review their policies re-

garding nuclear exports. At the saree time forty nations have joined

in an International NucleaT Fuel Cycle EvaluatioR Program (rNFCE), in

order to study measures "to minimize the danger of the prolifera£ion
of nuclear weapons without jeepaT<lizing energy supplies or the develop-

ment of nuclear energy for peaceful purposes."

     A major step has been taken by the London Nuciear SupplieTs GToup
Of fifteen nations j.n setting guid.e3.ines for nuclear transfers. These

guidelines -- which are now being placed into effect by each s"pplier

nation acting in(!ependently -- require assuTances by recipient nations
that sensitive technologies and inaterials will not be used for making

riUclear explosives. IAEA safeguards are to be placed on ali facilities
deriving frora or using the transferTed materials and technologies. The

                                                                         'assurances by the Tecipient nation (!o not., however, include a pledge

Aet to prodtuce ltuclear explosives j-n facilities independent of the

transferred technologies or rnaterials. Nor do the assurances include
the more or less equivalent agreement to place all Ruclear facUities '
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in the reci' pient country under IAEA safeguards, the so-called "full-
scope" safeguardi.s.

     In the United States the Congress has now passed legislation re-

qui'ring ''full-s(;ope" safeguards as an eventual prerequisite to U.S.

nuclear exportis. A Presidential signatuTe on the !egislation is immi.

nent. There is a grace period provided. feT ±mplementing this new
policy, with extensions possible if t.he President and Congress agree,

Under the legislation the Vnited States will seek to convince other

nuclear suppiiers to require full-scope safeg"aTds.

     The new legisiation also seeks to establish control over the
enrichment and reprocessing of uranium fuel supplied from the U.S,,

or of fuel which passes throllgh reactors sold abroad by U.S. firms.

Reprocessing, in particular, would. not be permitted by the U.S. if

j.t increased the risk of proliferation. Current opinion in the Congres
and the Carter AdJix'nistration is that reprocessing would increase the

risk of preliferation if it made separated plutonium ayaUable to
nations not having it. There is leeway for "Lhe U.S. to agree to re-

processir}g in countries which now have reprocessing plants, subject

to U.S. control over the use of the piutonium produced.

     The Carter Administration's non-prolj.feration policy has been

describe(" by Dr. Joseph Nye of the {.;'.S. DepartmeRt of State as six-

pronged:
(1)

(2)

(3)

(4)

(5)

making the mternational safeguards system more effective
b>r insisting upon comprehensive safeguards;

self-restraint in the transfeT of sensitive technologies

and rnaterials that' can contribute directly to weapons

until we have learned to rnake thema moece safeguardable;

creation of nen-pro!iferation incentives through fuei
assurances and' assistance in the management of spent
fuel:

building consensus about the future stTucture and

management of the nuclear fuel cycle through studies in
the Intern.ational Nuclear Fuel Cycle Evaluation Prografg:.

taking steps at, home to ensure that our demestic nucieax

pelj.cy was consistent with eur international objectives;
and. Iast but most important,
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     (6) taklHg steps to reduce any security or prestige motives
          that states mi.ght have to develop nuclear explosives.

     Frcm the vj.ewpoint of those responsible fer the developinent of

civi1 nuclear power, the new policies, legislation and agreements
have much irterit, but unfortunately have also done great harm to civil

Buclear programs throughout the woTld.. Thei.r impact on public opinion

has generally been negati.ve, either arouslng unfounded fears associat-

ing nuclear power with nuclear weapons, or inst,illing suspicions of an

attempted hegemony by the U.S. and other laTge nations oveT nuclear

energy.

     In the U.S. itself, the programs for utilizing plutonium through
reprocessi.ng and the breeder reactox are in total disaTray, Plans
for future reprocessing plants in EurQpe anCt Japan are now subject

to the vagaries of U.S. policy since no coTmnitments have yet been made

to release fuel of U.S. origin to these plants. Countries with smaller

nuclear programs are left uncertain as to whether they will ever re-

ceive support froni thc supplier nations for the use of reprocessing

and breeder technologies,

                        The Risk from Plutonium

     In judging the dangers of proliferation Mre should not equate sep-

arated plutonium to rjuclear weapons and at the same time label spent LWR

fuel free of all ri.slk". The fear has been expressed in some U.S. circles

tha.t separated plutonium places a non-nuclear weapon nation only days

away froin nuclear weapons. The argument is that nuclear weapon assembly
systems might be prepared ciandestinely and then, whei-i Teady, a nation

!s'ith separate6 p2utoniurn inziight quiclcly insert it into these waiting

nuclear weapon assembly systems in a matter of days. Thus, the
WoTldi would have littl.e warning time ln which to react.

    This reasonjn.o fai.ls to admit that a fair!y siii}ple, clandestine

reprocessj.p.g plant ceuld also be built, if such secret projects

are to be envisaged. In a short time it could produce plutonium
from diverted LWR spent fuel. Thus, the separated plutonium is

not the cont'rolling fact.or. The essential in proliEeration is
iliotj.vation; access to materia]s and technology are secondary,
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     This scenario, sometimes callecl "the overnight bomb scenario"

also suffers by its exaggeration of the ease with which nuclear

weapen asseinbly systems might be prepared and the ease with which

plutonium might be inserted into them.

     There are more prob!ems. There is always the possibility of
beiRg caught in the act. Ft!rther, since the weapon, program is

covert, it provi6es li'ttle deterrent. value unt,il the scheming nation

goes overt, i.e., untii plutoniuru is taken frora the safeguarded

systern. It is necessarily an untested weapon capability at least
unti1 it comes out of hiding. And it sv.ffeTs froin the handicap of

using civil grade plutonj.ug. '
     Ffinally and n;･cst irnportantly, the scenario ignores the likely

vigorous reaction of the nucleaT powers to such a course. One has
only to reflect on the concerted reactien recently to reports that

South Africa wa-c ahout to cond"ct a nuclear weapen tes£,
     All in all, I find th.e overnight bomb scenayio highly contrived

and of little use to most nations. NeS ehat it is impossible.
It is Izgo-E.E-Issible, but stUZ highly contrived afid. not a vexy useful

approach.

     Some have argued aiso £hat the mere existence of stockpiles
of ser}arated p]utonium 'l.n non-nucleai'-weapon nations provides a

temptation. Given some weapons-useabl.e plutonium, so the argument
goes, a Ration has ]ess reinaining to do in oydex to achieve a

nuclear weapop cc"tpability. Theire is peirhaps a !ittle more to this

argument than to the overnight bomb scenario, but again it is a
bj.t labored.

     Despite these arguments the overnight bomb sceRario has led us

all to reexamine our nucleaz' programs. In this cuyTent, uncertain
state of affairs it is Row time to ad.dress what might be reasoitable,

llegotiablc't conditions fer the cj.vil ftuclear wcrld in the yeaT 2000.

If we can set out a geneTally agreed ta2'get, perhaps we can better

chart otir course toward it.

     Clearly any rea.listic taTget depends primaxily on voluntairy

agreements amoRg soveTeign natioRs. Special inducements may play an
important, but secondary, reie. Unacceptable restraiRts irnposed on
one nation by, others may be effective in the short run, bllt they can

be of little use in the long z'un,
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    The nuclear woTld of 2000 must provide an aVenue to fulfUl the

legitirnate nuclear power requirements of all nations. Certainly,

}"ays must be found foT civil nucleaT power prejects that make econoinic

sense to proceed.

              Technical WLgtixE.--llg.-"!s to Reduce Plutomun Rzsks

    We should consider now thar the nuclear world of 2000 wiil very

likely involve the reprocessing of spent uraniwn fuel and the recycle

of recovered plutonium to reactoTs. MeasuTes. to pretect this recycled

plutonium froHi misuse will be acceptable pTovided they give additional

pTotection cornmensm'ate with their cost,

    An examination of technical means to increase the prolifexation
resistance of using plutonium soon revea!s that they fall into two

classes:

     (1) Those probably not increasing costs very much, but which

         are only slightly helpful agaiRst national prelifeyation.
     (2) Those which keep high level radiation associated with

         the plutonium and which would help prevent national pxo"-

         liferation, but at a relatively high cost.
    In the first class fall such ideas as: co-locating ftsel repre-
cessing facilities w`ith fuel fabrication facUities in' oTder to

make the transportation of plutonium between them moTe secure; and

co-processing plutoniurn with ura.ni.um at a concentration teo low fey

use in nuclear explosives. Both of these ideas would be of consi(ier-
able value in thwartiAg subnational groups, such as terroristss
but either of them could. easily be defeated by a sovereign nation

Willing to renounce its international undertakings, On the ether
hand, both could sirnplify the task of international inspectors.

Thus, whj.le thej.r effectiveness is limited, they appear worth pur-

SUing since their cost is probabl>r low, especially as regards futuTe

Mstallations.
    The second c:la$$ of j.deas -- those involving keeping plutonium

aSseciated with ra.dioactivity -- seek to make the plutonium no more

aCCessible thart it is in spent fuel. That is, open access to the
Plutonium wou!d first require chemical separation in a shielded

reProcessing facility. These ideas include modifications to the
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reprocessing plaRt so that not all fission products are removed;
adding radi.oisotopes to the separated. plutonium, that is, spiking;

and irra.diating freshly fabricated plutonium-beaTing fuel in a special

facility before j.t is shipped. The last two methods do involve a

period. where the plutonium 2s funy separated, so they would have

to be carried out in a faciiity which was located in a place judged
secure by the international community.

     Either spiking or retaining some xadioactive fission products with
the plutonium requires the remote fabrication of hot fuel and the rernotE

maintenance of the fabrication faciiity, a costly process. It hgs
been argued that remote operations will be required anyway foT the type

o£ highly irradiated plutonium recycled from bTeeder reacters. iE that
is so, the remote fabrication and maintenance would not be such a

penalty for recycled hreeder fuel. UnfortuRately, this iine of yeasen-

ing begs the question, for our first task will be te yepTocess the
tons of accumulated light water reactor fuel that wili exist long be-

foTe fuel is recycled fxom bTeeders. This fuel can be Teprocessed
best in PUREX plants and its plutonium does Rot require Temote fabri-

cation. By the year 2000 the U.S. alone will have accumulated one
hundred thousand tons of spent fuel -- enough to keep a BascstwelZ-$ized

reprocessing plant busy for 67 yearsg The plutonium iR that fuel may
be about 700,eeO kilograms, enough for about 300 LMFBR cores. These
numbers will probably be two or ichree times as iarge for the eRtire

world. Certainly, the economic incentive$ w211 be poegeTful foy kakdl-
ing the piutonium in this fuel efficiently.

     The appreach using a special irradiation facility has been

estimated to add as much as five percent to the cost of generated
electricity, again a relatively high cost.

     The argument against incurring the cost of hot fuel fabTication,

or of providing a special irradiation facility is even strostger.

Through th,e remai.nder of this century oveT ninety peTcent of the spent

fuel will be produced in nations where the danger of further prolif-

eratien j.s nil or minimai, and most of the spe"t fuel will be Tepro-
cessed in these same nations. These include the UstieEd States, UAited

Kingdom and France which already have nuclear weapons and thus can
haTdly proliferate. They al$o inclucle the other nations of westeTn

Europe aR({ Japan, whj.ch feel comfowtab!e with thLheir existing inter- "

natioRal political, military and economic relationships, and
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hence do not seel; a nuclear weapons capability, I do not believe

qubstantial additions to the cost of the fuel cycle -- solely in

order to set an example for others -- wiU prove negotiabl,e with
of these nations, or enforceable, in the leng run.

              InstitutionalWuaa toReduce21utoniumRisks

 that.

rnost

     Where I come out on plutonium is that the wor!d should make

a good effort to congTol it, but that in the nuclear world of

2oOO we cannot and should not avoid using it. It may be possible
to ]imit the spread of plutonium use for a f'ew years, but ul,ti-

niately the need for nuclear poweT -- in particular, the breeder --
;･iil1 demand that plutonium be used efficiently.

     The world cou!d contro! the spTead of plutonium by concentrat-

ing j.ts initial use in those nations with majoT nuclear develop-

rnent prcgrams. If this is accepted by other nations, they should,

of course, have access to the technology. In, fact, they should

be given the opportunity to participat,e financially and techni-

cally.

    As breeder anc"t reprocessing technology move ferward this

sarne princjp].e of concentration could be followed. Perhaps it

js, reasonab].e to asl< nations to forego nuclear projects which

are not in themselves economic, but which increase the wor!d's

concerns over proliferation. These include small scale repro-
cessing and uraninm enrichmenti plants, which are often desired

for prestige purposes or for learning purposes. In exchaRge
for such restraint, person.nel frorn the affected nations could

be given experj.ence in commercial-si'zed repTocessing facilitj.es.

In that way the learning purpose of small plants could be al-

ternatively satisfied.
     Unfortunatel>r, there seems to be no such sensible course
epen for enrichment technology whicl-.･ has been kept secret while

reprocessing technology was being widely pubtished. It appears
tha.t the spread of enrichment faci.ljties wil! be controlled for

Many years by keepiRg the technology secret and by the huge
fjnancial resources required. to deve!op and build such plants.

    N･ow I should like to discuss the second major aspect of
the ne"' U.S. I.egislation: the requirement for "full-scope"
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safeguards as an eventual prerequisite to U.S. nuclear exports,

Acceptance ef such a requirernent by any nation would be tanta-

mount to its pledging not to build. nuclear weapons. Some have
called it the "poor man's Non-Proliferation Treat>r." Of course,
the full-scope safeguard.s approach does not require the cate-

gorical stat,ement by a nation that nuclear weapons wi].1 net be

buUt, only the pledge that its nuclear facilities will not be
used to make nuclear weapons.

     Apparently full-scope safeguards were proposed for adop-

tion at meetings of the London Nuclear Suppliers Group. They
were not adopted, eyidently because of French and German oppo-
sition, The French have ]oRg fol].owed the policy of not

attempting to dictate to other nations that they not build

nuclear weapons. This policy is quite understandable when
one recellects that the U.S. and Britaj.n strongly opposed the

French military nuclear pTograrn frollt it$ earliest (lays. This

experience l-tas not been forgotten.

     There is further merit to the French position. Forcin.g

a nation to renounce nuclear weapons -- before it is really ready
to do so -- as a conditjon for nuclear eoeperation, rnay force

that nation j.nto isolation. It may feel compelled to reject

the nuclear cooperation in order to maintain its freedom of

choice. Having thus been isolated, the political foTces
advocating a nuclear weapons program can argue that the price
has alread>r been paid in terms of lost interRational coopeTa-

tion and so the nuclear weapons progTam should go ahead.

Sout,h Afri.ca, for example, could be such a country, if it is

denied nuclear cooperation fTcm abroad.

     A different example is that of Japan. The process of
signing and ratif>ring the NPT took Japan longer than many

other nations. The ionger period was aecessary in order that the
issues could be fully aired and a consensus developed. Had Japan
been d.enied access to civil nucleaT cooperation during this period

perhaps the consensus woul.d. not have been reached,
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     On the other hand, most nations im the werld have acceded to

the NPT. As of n.cw £here are le2 nations which have ratified and
an add.itional 10 have signed. TheTe are perhaps less than ten

non-parties which are pttrsuing civil nucleaT i)ewer, It can be

argued that the woTld has been patient long enough. Now it is

time for these non-parties to renoun,ce nucleaT weapoRs if they

are to receive full cooperation froru abroad in theiT nuclear

programs. The risk is that if we ge such a Toute we may push one

or anotheT of these countries into a nuclear weapons program.
     If that were al.l there were to it, peylSaps we would rightly

choose patience. Unfortunately, there is Tnoye to it, Civil nuclear

power cannot afford being tagged with aRy xesponsibility for nuclear

weaporis proliferation. T･he United Stetes Congress has already
imagined such a conr!ection. Many aca4ientcians in the {J.S. have

similarly m.ade such an association. I believe that this fee!ing

will spread te many i.n other count.yies unless we eake serious

action now. Whetb.er the worrters are yight o:r wrong, we must quiet

fears that international ceoperatioit ia civil nuclear power wiU

fe･ed. ntkcleaT weapons proliferation. Such fears, if left to fester,

may ultimately have an adverse impact on.the demestic progyams of
the major civi] nucleaT power natioRs an(l on necessary cooperation

between them.

                      Tk.e Nuclear World of 2000

    At this point I shall c',iscuss the type gS arwangements which

might prove negotiable fer the nuclear power werXd of 20eO. The
major princj.ples involved woula be:

     (1) Prj.mary dependence on cocpexation by sovereign ftations
          acting in accordance with their owri best interests,

     (2) SecondaTy dependence on ir!ducevaertts by n:ic!ear expo3rt-

          jng .nations, inciuding the avaMabilaty of assured
          supplies of uxanium, enyi<..hraenX seyvices aftd spen"v fuel

          dj.sposal at competitive y･yices, These inducements
          would. be coupled te an agreement an}.ong nucZeasc export-

          ing nations to require adherence te the NPT or full

          scope safeguards for importing couRtyies,
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(3)

(4)

(5)

(6)

(7)

     It should
alone, if

further proliferation

enly the relati.onsh2p

more lmportant
nuclear field
their perceived

the motivati.ons

     Wi.th

and discuss

     The first

soverelgn
world order

proliferaticn

nations could
and. if not

Ceneral agreement to lirnit the spTead of weapons-

useable plutonium aRd highly enriched uraniurn to

ecoBemica!ly jRstifiab].e projects. Such projects
would include multinationa! facilities dictated. by

econonty' of scale. In general, an effort wouZd be

made to lini.it the number of locations within a single

natien where p3.utonium and highly enriched uranium

was present in a weapons-useable form.

Strengthened IAEA safeguards, including continuous
international oversight of facilities with weapons-
useable plutoniv.m and highly enriched uranium,

General agreement on the need for continued secrecy for
uranium 2sotope enrichment processes.

Agreed. international sanction$ to be enfoTced

against nations whieh fail to observe their commit-

ment to forego nuclear weapoits, including a cut-off
of civi]. n.uciear ceopeTation.

International cooperatjon to d.evelop technical

approaches which eliminate the restrictive aspects

of some of the above prjnciples,

     be recogni.zed at once tbat these seven principles

fully carried out, could fall far short of stepping the
            of nuclear weapon states. They address
            of civil nuclear power eo this problem. Far
     wj.11 be the political efforts, outsid.e the civil

   , t.c pTovide Rations with sufficient security that

      need for nuclear weapons is negated, Attention to
 ' foracquiringnuclearweaponsisabsolutelyessential'
that !ast caveat I shall return now to my seven principleS

  each of them hriefly,
     shculd hardly need stating. OuT world is made up Of

nations. Respect for their independence is basic to our
 , Too often, of !ate, proposals for dealing with the nOfi'
    problem haye empha.sized measures by which one group Of

    ccntrel others. This emphasis is fundarnentally wTong
  ease(l, it will prove selLF-(lefeating, NoR-proliferatiOn
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is a problem to concern a]1 nations. Each should be willing to

ptake some saci"ifjces in order to control the situation better, but

the sacrifices mu.st appeal to the nations concerned. They must be

understandable as being necessary, as being effective and as being

in the best -interests of the nation g}aking the sacTifice.. In short,
any restrictions en internatj.onal cooperation in civil nuclear energy

must in the long Tun be voluRtaTily accepted by the natigns affected.

     This principle vv'as recognized in the Nuclear Non-Proliferation

Treaty, when it was negotiated in the 1960's;' The treaty is

the existing foundation for cooperation by sovereign nations in civil

nuclear energy, Unilateral actions by the United States or actions
by the supplier cotmtries that weaken the principree of sovereign co-

operation and the NPT regime should be carefully aveided.
     The a]ternative to respecting sovereignty would cause deep-seated

resentments. It wou!d einphasize a d.ivision of the world iRto nuclear
"haves" and ''have-nots," Obvi.ously, the "have-nots" would accept an

inferior status only until t.hey had the means to change it. Pyessure

would be on the "have-nots" t.o becone "haves."

     My second princjple of inducemeRts also addrpsses this last
pojnt. Inducement.s can he･lp soften any special sacrifj.ces that

are asked of soine nations, In particular, adherence to the NPT or

t.he acceptance of full-scepe safeguards is a special sacrifice to

ask of n,on-nuclear-weapon nations. Fund.amentally, they have as much

right to have nuclear weapons as do the United Sta:t.es and the other

nuclear weapen nations, The world can ask them to forego nu¢lear
weapons, because gu!1,z !l!h}s})lev have already foregone nucleaT weapens.

It is hardly fair; but it is pragmatic,

    As sopie compensation for such a sacrifice, the nuclear-weapon
nations and other nuclear supplier nations must offer what they
cari in j.nducen'ents, The nuclear-weapon nations iiiust dQ much more

th･an they bave so far to slow the arms race, to reduce teRsions and

to begin the eliminat.ion of nucleaT weapoA stockpiles. On the civil
side, te which I am generally limiting my remarks, the supplier na-

tions mvst mal{e availabie assured supplies of uraniurn aRd enrichment

Services to other Bations which are cooperating in combatting pro-
liiferaticn, AssuTance of suppl>r means diversity of suppliers an(l it
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also means coiipetitive a.nd fair prices. There may be added assurance

in establishing internatieRally controlled "banks" with stockpiles

of enriched ura.nium, but enly if there is Rot sufficient diversity

of supply available from independent exporters.

     As regards the back end of the fuei cycle the supplier nations shout

be helpful to others in disposing of their spent fuel. If spent
fuel is to be reprocessed and use made of the receveTed unburnt uranium

and piutoniun -- as I believe must be the case -- then sat±sfactory
arrangements must be rnade for the disposition of the plutoninm. If

the plutonium is not to be returned, just compensation must be paid
for it in fre$h fuej o!' monev.
                            i
     The rad.ioactive wastes, too, present an opportunity for inducements,

If the nations with reprocessing plants can arncange to dispose of the

rad.ioactive wastes, as opposed to returning them to the country

oTiginating them, this could. be a powerful inducement to accept re-

processing abroad. My fee!ing is that the aisposal of 3radioactive
wastes -- now so much a problem -- will some day be a sought after
business. The prebiems today are much more political and einotional
than they are techn.ical. Once these are overcome, the storage of
radioactive iNtraste wj.11 become coRimonplace.

     The imposition of export controls is, of couTse, affected by
the distribution of esseritial supplies. In 1977 some 64 percent

of uranium outside the Soviet Union came from the United States,
Canada, and Australia; by !990, when the NEA/IASA estimate more Xhan

three tin}es as n:tuch pro(luctionS t.hese three countries wi!1 be pTo-

ducing abou£ 7]. percen.t of the available uranium. Obviously, their
expGTt. po].icies -- if they are concerted -- wUl be of gxeat importance,

but theTe will be by that time very large quantities outside their
corttrol, T.he non-Sovj.et tiTanium production not uRder their control

will almost triple between now and l990. Most of this wi!1 be from
Africa.

     Siipilarly in the enrichment az'ea the U.S. share of the non-

Soviet h].oc market is currently about 8S percent; however, this

wi!] fall to abou£ SO peTcent by 1990. Plans are uAdeTway in
Europe and. Japan to pTovide veTy significant aflounts of eRrichment

capacityin.thenineties, Oneverystrongmotivationfexsomeef '
these r.ew plants was to escape dominatien by Unite6. States policymakerS'
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     LWR technology itself, and even reprocessing technology, is
avai!able openly in its main essentials. As time goes by expe-
rience in using these technologies will be very widespread.

     Consequentl>r, I argue that £he leverage available to nuclear
exporting countr'ies through contTol of their exports will decrease

markedly in the coming years. Thjs re-emphasizes the need for

voluntary cooperatjon and the need for real inducements to offset
any sacrifjces.

     My third point i.s general agxeement that-weapons-useable

materials should be limited to economically justifiable projects.
The first measure of econoiny is one oi? sca].e. In.oT{ler iior a

reprocessjng plant to be economic it must be laxge -- and hence

invGlve a laTge capital expend.iture. A piant capable of reprocess-
ing fuel from .rr)O reactoTs of 1000 "fWe would be ecoRomic; one a

teBth that size would not, Such a layge plant can be justified
either to serve a large aomestic maTket or to serve a Aumber of
natlons which cumulatively have a laTge bloc of nucleaT power.

     The latter suggests the practicality of some multinational
repTocessing facllities. Initially such facilities might be lo-

cated ip Nerth Ainerica, Europe or Japan, where there currently

is considerable experience and, of course, the majoT nuclear

power programs. Lat.enc South America and the Middl.e East would

seem appropriate locations. Sti.ll others later,

     By multinatienal I have im. mind., as a minimima, multi-

r)a.tj.onal sharing in the reprocessing services. Thesce would be

add"Itional security fer some natioRs if such a facUity were

multinc"LtioRally financed and owned. A moTe radiea3. iciea -- but one

I be].ieve is necessary -- is to open sueh facMities, and for that

matter purely natioftal facilities, to the technicians frova countries

which are postponing their own facM.ities to a later day in
Zhe inteTest of simplifying the problems of world oversight,

Such a polj-cy could eligiinate the need for pilet-sized ox demonstration-

s.ized reprocessing plants. Techntcians could go abToad to learn at
first hand in a full-scale plant.

     By thus limiting the spread of facilities where pluteniuTp

was handled in a weapon-useable foTm, there would be fewer nations
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and locations where international oversight was required. This
not only has ehe practical value of reducing the task of the IAEA

which should provide continuous oversight, but it has the valuable
psychologjcal advantage of making oversjght seem more manageable,
     These restrictions on the nuikber of lecations should sim-

ilarly be applicable within a single nation and they should

include serious efforts to co-locate fabrication faci!ities for
pl.utonium bearing fuel with reprocessing facilities, This last
step will also serve to reduce the transportation of weapons-
useable plutonium in a form fTee of extra radioactivity.

     My advccacy of strengthened IAEA safeguaTds, point number

fouT, has been widely accepted in principle. Its impiementation
will take some Cloing, bu't there is a generaZ will to make irri-

provernents. IAEA inspections must be made less C!ependent on

the whims of the inspected country. TheTe must also be a clear
understana"ing that any violations will pTomptly be repoTted to

the international communi.ty,

     For the near term the cost of enxiciment plants altd the

difficulty of in.dependently mastering the necessary technology

will serve to Tetard their spread, ¥n the longer term arrange-
ments analogous to those for reprocessi.ng plants will be neces-

sary. When the technology for small-sized laser or centrifuge
plants becomes openly available ichat will piresent an immense

problem. If the'enrichment technology is kept secret this day
can be delayed fox many years and so I advoca"Le doing so in my

fifth peint. If we succeed in setting up political andi insti-

tutional aTrangements for managing piutontum in the neaT future,
perhaps this experience w'Ul provide the meii}entum for livaiting

the spread of uraniutu' eRrichment facilities.

     It is evi6.ent to all that the avaUabUity to a!l nations
of competitive and diversifiea" enximchnent services at the lowest

possibie, faiT prices will go e. Iong sgay toward slowing the

spread of enrichment plants.
     "tt･y sixth peint is agreed international sanctiens against

vielators of und.ertakings to forego nuc.lear weapons. A cut-

off of civil nuciear coeperaeion could probably be agreed as

a prime sanction, A loss of uTaniF]ii oT enrichn}ent supr>lies
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could have an immense economic iiRpact. Be>rond this, even further

sanctions are probably advisable, but they will be difficult to

negotiate. One idea is for some ef the larger nations to announce

now the sanctions which they will take independently in the event

of a viola.tion. Further than this, the area of private, bilateral

comrnunication may prove veTy useful in spe21ing out the serious con-

sequences of bTeaking a cogimitment to forego nuc!ear weapons.

According to press repoTts bi.!a£eral communications already have been
effective in several cases,

     My seventh and last point is foT all nat-icRs to cooperate in

developing technical appToaches which eliminate the restTictive

aspects of some of Triy earlier pTinciples. While 2t would be

ideal to have economically acceptabj-e teclmical solutions in

hand right now, we simply do not. We shall have to proceed with
sorne agree(l restrictions and hope foT an easing later,

     Given sufficient time there j.s some hcpe of reducing restric-
tions. I have already mentioned that keeping radioactivity associ-
ated with plutonium at all times -- with its attendaRt hot fabrica-

tien of new fuel elestents -- may be litt2e or no penalty with Tecycled

fast breeder fuel. Sim'larly, the eventual development oE thoTium

convertj-ng reactors, producing V.r. 233 which raay be denatuxed in

natural uranj.um, rnay give us added flexibllity,
    f'-     Please note that in a6.vocating technical developTfteRts to

ease nen-proliferation yestrictSons, Z have not proposed delaying

the developrnent of the breeder er ef the necessgxy xepTocessing

plants to go wit.h it. In the first place, I denVe b£lieve that
is a negetiable approach. In the secozzd place, Z be22eve it

wouid be terribly wTong considering the woyld's aeute need for
the breeder3' in just a few yeays,

                              Cenclusion

     Summing up, vay first main point i.n this papex is that whUe

Much progress has already been inade in cont2rolZing the peacefu! atom,

neM' requirements are emerging froip pollcymakeTs ip the United States

and elsewhere. rn effect, the United States is now askiRg nuclear
importers t.o renounce nuclear weapons as the price oE fuTther civU

P･ucleaT cooperatlon. Other suppliey nations will have to reexamine

their o"Tn policies in this regard. '
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     PeThaps such a requirement foT importers -- that is, adherence

tG the NPT or the acceptance of fn].1-scope safeguards -- is new ne-

gotiable. There are pros and cons in forcing it on uRwilling nations
                                                                     '
stili there is now an urgent nee(1 to reassure people eveTywhere that
n'iajor efforts are being made to keep the peaceful atom peaceful.

     A second URited States objective i.s to discourage the use of
plutoniui)} free from raciLicacti.vity, This objective seems harrdly nego-

tj.able among the rnajor nuclear power nations, consideTing the immense

need for reprocessing spent LWR fuel., and for the LMFBR and its

attendant recycling of generated plutonium.

     The fear of separated plutonium fTom civil reactoTs, I have

argued, is exaggeratect. At the same time I have advocated doing

mere than we now do to contrel its spread. Principally, I have
proposed limiting its use to situations that are economically
attractive. In cornpensation, personnel from nations with presently

small nuclear power pTograms ceuid. share in reprocessing and. breedeT

experjences abroad. Further, competitive and fairly priced fuel
cycle supplies and services should he offered to such nations. In

the long run their voltmtary support is abso!utely necessary if we
are to have a stable and peaceS,u] nuclear situation in the world.

     Overal]., my general proposition is respect for each nation's

sovereign rights and respect for each nation's legitimate eRergy

needs. Nothing less wj.11 succeed.
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                        BEFoRE 'l-HE
       JApAN A"rosvilc iNDusTRIAL FoRutvi ANNUAL CoNFERENcE
                        ToKyo, JApAN
                       MARcH l4, l978

    U,S, NONPROLIFERATION POLICY: A REGULATORY PERSPECTIVE

                                         '                                        '

 I AiVl PLEASEI) TO HAVE THIS OPPORTUN!TY TO iVIEET W!TH YOU THIS

 AFTERNOON, THE INVITATION WH!CH THE JAPAN ATOiVIIC ENERGY

 CoeiibillssloN AND THE ATotvllc iNDusTRmL FoRurq oF JApAN ExTENDED

 TO ME IS A GREAT HONOR INDEEE) AND ONE WHICH I DEEPLY APPRECIATE,

I",E,I!:,i !g :}I¥kS,XiiS82N,Rl,:SR,XICZk:¥kl,!OZIgkl?:S,l iO,'1i LNG

 LAw oF THE NucLEAR NoNpRoL!FERATIoN AcLI: oF 3978,

 THE THEIvlE FoR "rHIs sEssloN --- "AToivllc EINERGy DEvELopMEN'r AND

 ITs INTERNAuoNAL PERspEc'rivEs" -- FocusEs oN sDr･'IE oF 'rHE

 KEY ISSUES FACING ENERGY PLANNERS THRO'UGHOUT 'rHE WORLD, FOR

 ON THE FUTURE OF ATOIVilC ENERGY WILL DEPEND rVIUCH OF "l-HE

 WORLD'S ECONOIVilC S'l-RENGTH, AT LEAST THROUGH THE END OF 'l'HIS

 CENTURY,

 OF THE iVIANY AND VARIED INTERNATIONAL PERSPECTIVES ON NUCLEAR

 ENERGY DEVELOPiVIENT, THE ONE WHICH HAS COiVIE TO I)OMINATE iVIUCH
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oF 1"HE ATTENTION OF INDUSTRY, GOVERNiViENTS, AND PEOPLE ALIKE

Is THE POTENTIAL PROL!FERAT!ON R!SK, SOME FEAR THAT THIs

RI$K WILL GROW AS AN INEVITABLE CONSEQUENCE OF THE W!DESPREAD

uSEOFNUCLEARENERGY, '

FoR THOSE OF US WHO BELiEVE THIS ENERGY SOURCE WILL BE AN

INCREASINGLY SIGNIFICANT COIVIPONENT OF THE WORtlD'S ENERGY

sUPPLY, THE CHALLENGE OF CONTAININ6 POSSIBLE PROLIFERATION

RISKS IVIUST BE MET, BUT TO DO SO W!LL INVOLVE NOT ONLY LONG-

RANGE POLITICAL AND INSTITUTIONAL INITIAT!VES, BUT ALSO IViORE

IXMX2,i2Jinvl:i",:k21",:!S",,[O,: gV":X:,Wi,"¥:- ,S::g:ii"UL

ovER -I:HE posstBLE DANGERs oF TAE ExpANDED bsE oF NucLltAR

ENERGY. ITS C6NTINUED USE AS A SOVR(}E OF ENERGY, HOWEVER

MUCH IT MAY BE NEEDED, WILL BE UNCERTAIN AT BES'I',

IN THAT LIGHT, THEN, I WOULD LIKE TO TAKE A FEW TVIINUTES

TODAY TO REVIEW WITH YOU THE CVRRENT THRUST OF VNITED STATES

NONPRoLIFERATIoN poucy, IN DolNG so, I wlLL Focus oN -r}llREE

BROAD ASPECTS OF THAT POL!CY:

     -- tVIODIFICATiONS WE HAVE rVIAI)E IN OUR DOb,IESTIC NUCLEAR

                                                        '          PROGRAMJ

     --- INTERNATIONAL INITIA'I-IVES, NOTABLY TAE INTERNATIONAL

          NucLEAR FuEL CycLE EvAl:.uATIoNJ AND
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    --- CHANGES IN OUR NUCLEAR TRADiNG RELATIONS WITH OTHER

         NATIONS RESULTING FROiVl PASSAGE OF THE NEW NONPROLI---

         FERATION LEGlSLATION,

WHEN THE CARTER ADiVIINISTRAT!ON TOOK OFFICE A LITTLE OVER A YEAR

AGO, IT $AW THE PROBLEIVIS OF SVIEETING THE ENERGY NEEDS OF THE

UNiTED STATESJ AND INDEED THE WORLD AS A WHOLE', AS ONE OF THE

FOREMOST ISSUES BEFORE IT, NUCLEAR ENERGY CLEARLY HAD AN

IIVIPORTANT ROLE TO PLAY BVT WAS INCREASINGLY A"l" THE CENTER OF

HEATED CONTROVERSY, A KEY QUESTION THEN WAS H6W TO lvlAKE

NUCLEAR POWER AVAILABLE TO iVIEE'l' WORLD ENERGY NEEDS WITHOUT

S!MULTANEOUSLY ACC'ELERATING TrkE SPR'EAD OF NUCtEAR WEAPONS

cApAB'ILI"i:I'ES',' THE ADIvi!NIsTRATIoN) TAER'EFoRi uNDER'rboK A

sTuDy oN AN uRGENT BAsls, uslNG T}1{E rglANy sTubl'Es A'ND REv!Ews

DONE OVER TkE PRECEDI'NG TWO OR THREE YEARS, AS A PtATFORM,

To Focu$ THE IssuEs AND To sEEk poLfENTIAL soLluTIoNs",

WHAT FOLLOWED IS H!STORY StlELL KNOVIN TO ALL OF YOU, ON APRIL

7 LAST YEAR, PRES!DENT CARTER OUTLINED HiS N' UCL'EAR ENERGY

POLICY, HE REITERATED THE GROWING CONCERN OVER THE PROSPECTS

                                   ttt ttt tFOR WEAPONS PROLIFERA-l-ION, AND HE SINGLED OUT, AS A SPECIAL

SOVRCE OF CONCERN, THE POTENTIAL SPREAD OF SE' NSIT'iVE 'ENRICHMENT

AND REpRo6Ess!NG FAclL!TI'Es wAlcrk couLD pRoS2IbE AcC)Ess To

                         'WEAPONs USABLE iVIATERIAL,
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To MEET THE CHALLENGE POSED BY PLUTONIU"4 AND RELATED TECHNeLOGIES'J

THE PREslDENT ANNou'NcED A tvlAJoR cHANGk IN U,S', DolvlksTIc

NvcLEAR ENERGY PQL!cY AND pRoGRAb4s, A-r 'rHE 'sAME TI"4E HE

cALLED FOR A CONCERTED EFFORT AIVIONG ALL NAT!ONS TO FIND

BETTER ANSWERS TO THE PRoBLEtvls AND RisKs Ac6bMpANy!NG THE

INcREAsEDusE6FNucLEARpowER, .

                                     '
THE ADbvllNISTRATION ADOPTED A STRATEGY WH!CH INCLUDED SIX

ELEIVIENTS: (1) (L) tVIAKING THE INTERNATIONAL SAF'EGUARDs sYsTEM

MORE EFFECTIVE BY INS!$TING VPON COMPRE}-IENSIVE SAFEGUARDSJ

(2) EXERCISING SELF--RESTRAINT IN THE TRANSFER OF SENSITIVE

TECHNOLOGIES AND SVIATER!AL THAT CAN CONTRIBUTE DIRECTLY TO :

wEApoNs uNTIL wE HAvE LEARNED To lvlAKE TH'Ervl svloRE sAFEGuARDABLEJ

(g) cREA-rlNG NoNpRdL'!FERATIoN INcENTIvEs THR6uGA FuEL As$uRANcEs

AND AsslsTANcE IN :rHE MANAGEivtENT oF spENT FuELJ (Ll) BulL'DING

coNsENsus ABouT TkE FijTuRE sTRucTURE AND MANAGEMENT OF THE

NUCLEAR FUEL CYCLE THROUGH STUDIES IN THE INTERNATIONAL

NUCLEAR FuEL CYcLE EVALuATIoN THAT FIRsT CONVENED !N YIASH!NGTON

IN OCTOBER] (5) TAKING STEPS AT HOME TO E'NSURE TAAT OUR

DOiVIESTIC NUCLEAR POLICY WAS CONS!STENT WITH OUR I' NTERNAT!ONAL

OBJECTIVESJ AND (6) TAKING STEPS "l"O REDUCE ANY SECUR!TY OR

pREsTiGE REAsoNs THA2i- svilGHT mpEL sTATEs To DEslrEfop NiscLEAR

                                 r
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WHEN THE poHcy wAs FIRs'r ARTIcuLATED A yEAR AGo. soivlE

iNTERpRET'ED iT As S)Ei'NG A'NTiLNueLEARi Tkis is stMpLy NoT

THE CASE,

IN His ApRiL sTATEiviE'NT, TAit PREsibEN:r sp'EciFicALLV REcoGNizED

              '                                         '              t.t... ..t.ttt.-..t. ... 'THAT IVIANY NATIONS SEE NUCLEAR POWER A$ THE ONLY REAL OPPORTUNITY

To REbucE TH'EIR DEpENDENcE ON.rfivlpoRTED olL, HE TERiviED THE

BENEFITS OF NUCLEAR POWER "VERY RitAL AND PRACTiCAL," I

$MOULD NOTE THAT HE RECENTLY REITERATED THOSE VIEWS ON THE

FUTURE OF NUCLEAR ENERGY, HE OBSERVED THAT. AFTER ALL OTHER

POSSIBLE E'NERGY SbURCES ARE EXPLORED, THE'RE IS STILL A NEED

IN THE FoREsEEABLE FuTuRE FoR NucLEAR poWER',' ANb HE ADDEi]} -

i'HAT THE sAFETy REcoRD oF oisR NucLIEAR powkR pLAN:rs !s FAR

BETTER THAN TrkE sAFEiy REcoRD oF poWER pLA'NTs THAT ARE

FUELED BY OIL OR COAL,

WHAT THE ADmN!sTRATIoN's poucy sEEKs IS AN INTERNA'rloNAt

CONSENsus oN THE DEslkABILITy oF T}LIE F'uRT}1{ER SpREAD oF

NUCLEAR WEAPoNS AND ON THE NATURE AND MANAGEMENT OF THE FuEl.l

CYCLE, THE PRESIDENT'S POSITION ON SENslTIVE FAC!LITIES V;AS

BASED ON HIS BELIEF THAT THERE IS STILL TIME TO EXPLO' RE TkE

TEcHN!cAL ANI) EcoNoMIc FEAs!BIL!Ty 6F At;tE'R' 'NA'Tlttit FtiEt

cycL'Es wHicA ARE ivioRE pRoLiFE'iA'rioN R'Esi'sTANT, Tk'us, iN ouR
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owN NUCLEAR POWER PROGRAIVI WE HAVE DEFERRED COiVltVIERC!AL

REpRocEssiNG AND pLluToNfuM REey6LE AND kAvE REsTR'ucTuR'ED ouR

FAST BREEDER PRo'GRAivl','

THE REcENT oRDER oF TAE NucL.EAR REGuLAToRy Colvisvl'IssloN oN THE

GENER!c ENvlRoNivlENTAL STATEivlENT oN MIxED bxm'E FuEL --- THE

$o cALLED GESMO - Is coNslsTENT wlTH Tkls podlcy, THAT

ORDER ANNOUNCED OUR DECIS!ON TO T'ERIVIINATE TAE FOUR YEAR

REVIEW OF THE HEALTH, SAFETY, SAFEGUARDS, AND ENXItlRONiVIENTAL

!MPACTS ASSOCIATED WITH PLUTONIUIVI RECYCLE IN TrkE UNITED

STATES,

ONE FAcToR IN TrkE CosvlMIssloN DEclsleN wAs THk PREslDENT's

vlEw TAAT A!s NoNpRoLIFERATIo'N !NITIATI£tEs WoudD BE Ass!sTED

BOTH DOiVIESTICALLY AND INTERNATIONALLY IF THE COMIVIISSION WERE

To TERIvl!NA-l-E RE6yc[.E-RELIATED pRocEEDI'NGs'l PE'Rso-NALLy I

WOULD HAVE PREFERRED USING A TERM SUCH AS "DEFER" RATHER

THAN "TERiVII'NATi" THIS WeULD HAVE G!VEN OUR ACT!ON mp LESSee ewiST #

ToNE oF FINAL!Ty, NoNETHELEss' J THE pRAcTIcALI EFFEicT bF ouR

DECISIoN ls THE sAsv3E, WE wlLL ExAivilNE THE IssuEs AGAIN rN

APPROXIIVIATELY TWO YEARS WHEN THE RESULTS OF THE ALTERNATIVE

FUEL cycLE sTuDIEs ARE AvAILABLE, MEANwi:IIL'E w'E iitLtL puBll.IsH

FoR REFERENcE puRposEs TrkE NRC sTAFF sfubl'E's' iAlcA WERE Do-N'E

TO SuPPORT THE GESIViO pROCEEDING,
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OvR pOLICY ON FAST BREEDER DEVELOPMEN"I' ALSb WAS MisUNDERSTOOD

iN soiviE QuARTERs, SiivipLy s'rAT'Ei, TthE U,'Sl oppos'Es ptR'EiviATuRE

MovEMENT TowARb A BR'EEbER 'Ec'o'NoMV wthERE ikE pREsEN6E oF

DIRECTLY WEAPONS--USABLE IVIATERIAL WOULD BE IAIIDESPREAD, BUT I

wovLD STRESS THAT. CONMARY TO WHAT SOIv;E B'EL!EVE, WE HAvE

NoT suG6EsTED A MoRATo'RIuM oN THE BREEDER pRb'GRAMs oF oTHER

NATIONS, WE F'ULLSt RECOGN!ZE THAT rVIANY NATIONS ARE FAR SVIORE

DEPENDENT ON ENERGY IMPORTS TkAN WE, AND THAT THEIR PROBLEMS

AND PERSPECTIVES T}IEREFORE ARE DIFF'ERENT, WE BELIEVE.

HOWEVER, THAT THERE IS TIME TO REVIEW TAE FUEL eYCLE ALTERNATIVES

TO FIND MORE PROd!FERATION PRO'OF MEANS BEFORE COMM'ERCIAL USE

oF THE BREEDER i-l!LLI BE NEEbED, PRESIDENT CARTER PUT IT THIS'

wAy, "I HAvE N6 oBjEc:I:IoN To BREEDER REAcToRs,' I DoNtT

THINK THEIR TIME rkAS VET COIVIE," INDEED) WE ARE SPENDING IN

Tms FIscAL yEAR ALoNE NEARLIy $LIOO MILI.lioN oN duR owN BREEDER

RESEARCH EVEN -l'HOUGH STEPS TOWARD EARLY COIVIiViERCIALiZATION

HAVE BEEN HALTED,

THE U,S, poLIcy wAs F6RGED wlTH FuLL REcQGNI'r!oN THAI: To BE

succEssFuL IT ALso MusT MAkE p'RovlslbN FbR AssuRED NucLEAR

FUEL suppLiEs, ONLIy THEN wouLD TthE MoTivALrzoN To AcQu!RE

SENslT!vE FA6ILITIEs BE DItvilNIsH'Ei, THus wE AAi) it:b TAKE

sTEps To AssuRE A suppLly 6F NoNsi'EN'ISILtl£tli 'Nb6LlliA'-R F'u'EL''s oN A

TiMELy AND EcoNoMic BAsis AT TthE FR6NLf is'Nb oF TA`E Fb'Et 6slcLIE

AND. AT THE SAME TIME. ASSURE SUFFICX' ENT S-rORAGE CAPACITY FOR

SPENT FUEL AND NUCLEAR WASTE AT THE BACK ENDi
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To TH!S END, THE U,S, HAS TAKEN A NUMBER OF ACTIONS,

     ---- U,'S, ENRICHMENT CAPACITY 'IS TO BE INCREASED]

     ･-- THE PRESIDENT HAS CALLED FOR THE ESTABL!SHMENT OF

         AN INTERNATIONAL FUEL BANKJ AND

                                         '                                         tt

    --･ WE HAVE INDICATED A WILLINGNESS TO TAKE BACK L!MITED
         QUANTITIES OF SPENT FUEL FR6M OTHER COUNTRIES WHERE

         TNIS WOULD SUPPORT OUR NONPROLIFERATION OBJECT!VES,

ON THE INTERNATIONAL SCENE, PRES!DENT CARTER CALLED FOR AN

INTERNATIoNAL NucLEAR FuEL CycLE EvALbATIoN, TH'E REspoNsE

wAs DRAIvlAT!cl' FoRTy-FouR NATIo'Ns A'R'E pA'RTIc'IpA-i-ING !N AN '

ExAmNATIoN bF ALL AspE6-tis oF -i:rkt Nu6LIEiR FuELI eyeLE'i EIGHT

woRKiNG GRoups DEALI!NG wi'rH uRANiuM AvAiLAB'iL!i'sk, ETN'R!eHMisNT

CAPAC!TY, REPROCESSING AND BREEDER ALTERNAT!VES, SPENT FUEL

AND wAsTE DIsposALJ AND ADvAN6ED REAcTo"R FuEL cYCLE CONcEPTS

ARE OFF TO A GOOD START, AND, MAY I SAY AT TH!S jUNCTURE
                                                        f
HOW MucH wE wEL6olvlE THE coNTRIBuTIoN JApAN AAs ALREADy MADE

TO TH!S EN-l-ERPRISE, PARTICULARLY THRouGH ll"s co--CHAIRiviA'N'SA'ip

OF THE REPRO(iESSiNG WORKING GROUP,

OuR oBJEc"rwE is NoT To si6Lv'E ALL oF Trk'E wo-R' LD's N'vci-IEAR

ENERGy pRoBLEMs, BuT 'RA'rk'ER Td FiNDJ Ag 6'N'E 6BsERv'ER puT iT.
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       'UcoSViB!NATIONS OF TIIVIE, TECHNOLOGY, AND INSTITVTIONS THAT CAN

pRoDucE A tvioRE sAFEGuA'RDABLE Fvct' cyeLE,'" WE ARE sE'EKiNG

AgERNATivEs To AN Ecor N'oMy BAsED dN TfliE s'EpARATioN oF pvRE

pLUTON!UM OR THE PRE$ENCE OF HIGHLY ENRICHED URAN!UM, IVIETHODS

To DEAL WITH SPENT FUEL STORAGE, AND iVIETHeDS TO !tVIPROVE 'i-HE

s,a,FEGuARDs FoR Ex!sT!NG 'NucLEAR TEcHNbLo'Gy, FoR ouR pART,

wE VIEW THIS EFFORT AS A TRU[.Y INTE'RNATIO'NA'L ENT'ERPRISE ANb

ARE APPROACHING IT WITH AN OPEN IVIIND AS TO !TS CONCLUSIONS,

IT IS AGAINST THIS BACKDROP THAT ';"HE DEBATE OVER NONPROLIIFERAT!ON

LEGISLATION PROCEEDED IN THE UNITisD STATts FbR NEARLy Two

yEARs' ,' THRo'uGH6uT :I:thE blFFIculLT 'Nit'GoTIAI-IoNs 6N TAE pRoposED

LEG!sLATIoN wlTk BoTH HbusEs oF THE CoNGREssfl pRovlS!oNs

wHicH iviiGHT kAvE LED To A D-t g.AcT6 MoRATo'RiuM oN U,-S, NuctEAR

EXPORTS WERE VIGOROUSt-IY OPPOSED BY THE ADIVIINISTRATION, FOR

IT WAS WELL R'EcOGNIzED THAT 'IF TthE 'N'Ew Nu6ilEAR poLlcy wA$ To

HAvE A cHANcE oF succEss) ouR kEpuTATIoN As A RELmBl.IE

SUPPLiER OF NUCLEAR eVIATER!AL AND FUEL IViUST iilE RETA!NED AND

ENHANCED, AND IT WAs EQUALLY WEilL R'EcO-GwtZED THA:t THE

!N-l'ERNATIONAL sAFEGuARDs REGIIvlE MusT BE sTR'ENGTAEN'ED,' OFTEN

CONFLI6TING GOALs tli,iADE FINAL DRAFT!NG AN UNUSVALLY DIFFICULT

cHoRE, How s'uccEssFvL THE REsuL'r AAs B'EE'N REMAiNs T6 BE

SEENJ As THERE ARE eERTAi'N pRovis!b-Ns' oF LtA'i A6it' wA!crk

cLEARLy wlLL NEED coNslDERABLE eAR'k IN mpLEMENLI:ALr'IbN,
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LE-r iVIE D!SCUSS FOR A fVIOiVIENT A FEW OF THE IViORE SIGNIF!CANT

FEATURES OF "rHIS NEW LAW ---i 'l"HE NUCLEAR NONPROLIFERATION ACT

oF l978,

REFLECTING THE DEEP AND WIDESPREAD CONCERN OVER THE PROLIFERATION

IMpL!cATIoNs oF sE'Ns!TIvE TEcHNoLoG!Es To wAI6H I kAvE

ALLuDED, THE AcT EsTABLIsrkE$ N'Ew coNTRoLs ovER ENRIcHfs,IENT)

REPROCESSING, AND THE TRANSFER OF SENSIT!VE NUCLEAR TECHNOLOGY,
THE ACT PROHIBI'I'S TrkE EXPORT OF SvlAJdR COivlPO'NENTS OF ENR!CHiVIENT,

REpRocEsslNG', AND HEAvy vgATER FAclLITIEs, uNLEss AN AGREENIENT

FOR COOPERA'l-ION SPECIFICALLY DESI'GNATES SUCrk COMPONENTS AS

ITEIVIS TO B'E EXPORTED; iVIOREOVER) V,S', SUPPLIEb MATER'IAL IVIAY'

NoT BE E'NRIcHED AFTER IT HAs LEFT whE UNI:TitD S. TATEs vNL'Ess

                                             'THE U,S, HAS GIVEN PRIOR APPROVAL,

             '
As To REpRocEss!NG) U,S, coNsENT To RETRANsFERs FoR 'rHAT

PURPOSE IVIAY BE GIVEN ONLY IF THERE WILL NOT BE A SiGNIF!CANT

INCREASE IN THE RISK OF PROLIFERATION, FOREIVIOST CONSIDERATION

WILL BE GIVEN TO WHETHER THE REPRO(lESSING OR RELtRA-NSFER bilLL

TAKE pLA6E uNbER coNDiTioNs TkAT wiL.L E'NsuRE "rmELy wARNING

OF ANY DIVERSION, AN EXCEPTION TO THIS STANDARD IS IViADE FOR

REPROCESSING AT FAC!LITIES THAT HAVE PROCESSED POWER REA(}TOR

FuEL AssEMBLIEs pR!oR To TrkE bATE 6F tAE tAw; Bui 'Ev' 'EN IN
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THESE CASES, CONGRE9S IVIADE !T. .C.LE,?LB THAT EFFORTS SHOULD BE

MADE To Assv'R' E, lllAERE pbsislBLE, THE siAiviE TIMELxk ViA'R'NING

THE ACT ALSO SETS OUT STR!NGENT NEW REQU!REtVIENTS THAT IVIUST

BE INCORPORATED IN 'NEW OR AMENDED AGREEiViENTS FOR COOPERAT!ON,

NEyg AGREEtvlENTs, FoR itxAlvlpLE, tvlusT pRovmE FoR U',S, AppRovAL

RIGHTS OVER BOTH THE RETRANSFER AND THE REPROCESS!NG OF
U,S,--･SUPPLIED IVIATERIAL OR iVIATERIAL PRODU6ED FROIvl. IT' , AND FO'

R

GUARANTEES COVERING THE TRANSFER 6F SENS!TIVE N'UCLEAR TECANOLOGY,

IN oRDER To AssuRE T}liE pRopER pRoTEc'rioN oF tv3ATERIALs, THE

NEW AGREEIVIENTS IVIUST ALSO PROVIDE FOR AD' EQUATE PHYSICAL

SECURITY ARRANGEMENTS AND Fo- R A' ppRoStAL 'RIGhTs bvER TH'E

sToRAGE oF pL'uToNIuM AND mGHLy ENklcAED u'RA'NIuM s'uppLIED By

THE U,S, OR REcOVERED FRolvl iviATERIAL o'R' REAcToRs s'uppLIIED By

THE U,S'

AS TO NUCLEAR WEAPO'NS) NEW AGREEIvlENTS ALSO IVIUST PROViDE FOR

GUARANTEES THAT A NATIoN REcEIVING U,S, 'N'ucLEAR ivTATERIALs

WILL NOT USE THEM Tb PRODUeE A NUCLIEAR EXPLOSIVE DEXItlC'E.t AND

THE AGREEMENTS ALSO IViUST PROVIDE FOR SANCTIONS IN CASE THE

RECIPIENT NATIoN E!T}liER DETONATEs sUCH A DEVI6E OR TERIVI!NATES

OR ABRoGA-rEs AN IAEA sAFEG' uARDs AGREEMt'N"i Pis'RH-Aps it:A'E iosT

iMpoRTANT. AND L!KEty MogT C)6'N'TRo£tER'si'At.' 'R`EQ'ui"R'E'tviE'NT IS
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THAT NESAI AGREEIVIENTS FOR COOPERATION bilUST PROVIDE FOR FULL

FuEL--CYCLE SAF'EGVARDS -- IN OTrkER WORDS) SAF'EG'uARDs lviusT BE

AppLIED NoT oNLy To U,S,'-･s'uppdlED MAT'ERIAL AND FAclLITIEs

AND MATERIAL DERIVED Ttt'EREFROM, B'VT ALSO TO ALL PEACEFUL

NucLEAR AcTIV!TIES IN A NON-NUCLEAR WEAPON STATE',

ONE oR rvloRE oF THE lvlA' NY REQulREMENTs bAAy B'E wAlvED By TkE

PREslDENT, THE L!kEL!HooD oF FREQuE'NT lvAIvERs I suspEcT

WILL BE REMOTEJ HOiAIEVER, AECAUS'E OF THE NEEi) TO Sv3AKE THIS A

UNIFORM NOND!SCRIMINATORY POLICY, ANY PRESIDENTIAL WAiVER,

I sHouLD NoTE, wouLD BE suBJEcT 'ro 'REvlEw By CoNGREss,

THE LAw Al.lso b!R'Ec'TS TILIE PR'Es!DENT To INITIA:iLIE A pRoGRAfvl

IMMEDIATELY TO RENEGOT' !Al:E EXISTXNG AGREEIViENT'S' FOR CObPERAT!ON

IN oRDER To INcdRpbRATE IN TrkElvl pRovlsl6Ns THAT wouLD BE

REQUIRED IN 'NEW AGRE'EtVIE'NTS, '

IN DEVELOPING THIS LEGISLATION, BOTH THE CARTER ADMIN!STRATION

AND THE CoNGREss REcoGNizED TAE NEEi) 'ro BALANcE THE coNsTRA!NT

AND CONTRoL pROvls!oNs OF THE LEGIsLATIoN W'ITH A PROGRAPI OF

INCENTIVES DESIGNED TO iVIAKE THE U,S, AN ATTRAeTIStE AND

REspoNslBLE NueLEAR suppLIER, To THIs END, :tA'E AcT DIREcTs

THE SEcRETARy oF ENEkdV io pkocEEb W!TA rk'E C6'N-sT'Ru6iioN iND

OpERAuoN oF ExpA'Ni ED uRANibM ENR!6AMifNT 6ApA6iLts? AND Lrb
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DEvELOP INTERNATIONAL APPROACHES TO iVIEETING FUTURE WORLDWIDE

NucLEAR NEEDs, 1-AEsE wouLD INcLuDE AN IN-l-ERNAudNAL FuEL

AuTHORII"Y WHIC}:{ COULD PROXCtlDit FU'EL S'ERVICEg AND ESLrABLISA

REPOSITO'R'

IES FOR STORAGE OF SPENT NUCLEAR FUEL, THE PRESIDENT

!s ALso DIREcTED To REpoRT To TAE CoNd'RE'ss oN THit DESiRAB!LITy

oF !NVI-I"ING FORE!GN PARTlCIPATIO'N lN NEW U',S, URANlUDVI ENRICHIVIENT

FACILITIES, I EIVIPHAS!ZE, HOWEVER, THAT THESE FUEL ASSURANCES

VplRO EUII]2NlilEp[gRL!:2RUANT'l"RIgNES, THAT ADHERE To poLIclEs DEslGNED -ro

PERHAps THE REAL KEysToNE oF TI:IE NEw LAw ls TAE sET oF slx

NEw ExpoRT L!6ENsiN'G cR!TERiA wmek wlLLI BE !MMEb!AT'EL'y

                                                        'AppLicABLIE i"6 ALIL NucL'EAR E5<pdR'rs; BEFo'R'E A'ui Ho'Riz'iNG AN

ExpoRl- TrkE Nucl.lliiA'R REGuLIAToRy coMMissldN ifi'vsT FiNb' J BAsED oN

A REAsoNABLE JuDGMEN'r oF THE Ass'uRA'N'c'E's pRovlbab AND oTHER

iNFoRMATioN AvAiLABLE To 'i-HE ULS', GovER-NiviE'N"rJ TAAT 'sii><

CRITERIA OR THEIR EQUIVALENT ARE MET:

    1; IAEA sAFEGuARDs iviusT BE AppLIED To Ei><pORTED ITEivls',

    2, No EXpORT MAY BE USED TO DEVELOP ANY NUCLEAR EXPLOSIVE

         DEVICE, INCLUD!NG SO-CALLED PEACEFVL NUCLEAR EXPLOSIVES,
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    ill, ADEQUATE PHYSICAL SECURITY IViUST BE IViAINTAINED, THE

         WORD "ADEQUATE" IS USED BECAUSE CER-rAIN NUCLEAR

         EXPORTS ARE NOT SUFFICIENTLY IiVIPORTANT TO PRESENT

         ANY PROBLEM IN THE EVENT OF THEFT OR SABOTAGEJ

    LI, NO EXPORT IVIAY BE RETRANSFERRED WITHOUT THE PRIOR

         APPROVAL OF THE UNITED STATES, AND NO SUCH APPROVALS

         DxZAY BE GRANI-ED UNLESS THE THIRD PARTY AGREES TO ADHERE

         TO ALL THE NEW EXPORT CRITERIA,

    5, NO EXPORTED IViATERIAL IV3AY BE REPROCESSED OR ALTERED

          IN FORM OR CONTENT WITHOUT PR!OR U,S, APPROVAL, .

             tt
    6, THE FOREGO!NG IYiUST BE APPLIED TO ANY NUCLEAR biiATERIAL

         OR EQUIPIVIENT PRODUCED OR CONSTRUcTED THROUG}Ll THE UsE

         OF ANY SENSi'l'IVE NVCLEAR TE6HNoLOGY WAICH IS EXpORTED

         FRorvl THE UN!TED STATEs',

                                            '

TKESE SIX CRI-l-ER!A, WHICH ARE NOW IN EFFECT, WILL BE SUPPLEMENTED

BY AN ADDITIONAL REQUIREMENT TO TAKE EFFECT AFT' ER EIGHTEEN

MoNTHs, AT THAT TIME, IAEA rAusT AppLy sAFEGuARDs To ALL

RECIPIENT COUNTRY'S PEACEFUL NUCLEAR ACTIV!TIES AT THE TitviE

OF THE EXPORT, THIS WILL NOT REQulRE A pLEDGE 1-HAT FULL-

SCOPE SAFEGUARDS WILL BE MAINTAINED INDEFINITELY INTO TAE
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FuTURE, AS IS REQUIRED UNDER THE NONPROLIFERAT!ON TREATY,

BvT RATHER, THAT ALL EX!ST!NG PEACEFUL NUCLEAR ACTIV!TIES

ARE SAFEGUARDED AT THE TIIVIE OF THE EXPORT, UNDER EXTRAORD!NARY

clRCUMSTANCES, AND SUBJECT TO CONGRESS!ONAt REVIEVI, THE

PRESIDENT IV3AY WAIVE THIS CRITERION IF HE DETER;VIINES THAT

FAILURE TO APPROVE A'N EXPORT WOULD SERIOUSLY PREjUDICE

UN!TED STATES NONPROLIFERATION OBJECTIVES OR WOULD OTHERWISE

JEOPARDIZE THE COISnlVION DEFENSE ANI) SECURITY,

IT Is EVIDENT FRoM WhAT I HAVE sAID THAT THIs NEW LAw HAs

6IVEN IVIAJOR NEW RESPONSIBILITIES TO THE NUCLEAR REGULATORY

COIVIiVl!SSION, WHE'N ONE SPEAKS OF A REGULATORY AGENCY, ONE '

NORIVIALLY THI'NKS bF DOiVIE'STIC REGULATION, INDEED, THE COMtvIISS!ON

DOES HAVE EXCLUSIV'E REGULATORY JUR!SDIeTlbN OVER THE CIV'IL

USES OF NUCLEAR ENERGY IN THE UNITEI) STATES, BUT IT ALSO !S

RESPONSIBLE FOR LICENslNG EXPORTS oF NU6LEAR lvlATE'RI'ALIs AND

FACIL!TIES, OUR DOMESTIC HEALTH AND SAFETY RESPONSIBILITIES

ARE GOVERNED BY A STRINGENT REGULATORY FRAiVIEV;ORK', BUT IN

EXPORT MATTERS, THE RANGE OF OUR CONSIDERATIONS GOES WELL

BEYOND ANY SINGLE FRAMEWORK AND ENTAILS jUDGMENTS ON A

VARIE"l'Y OF FACTORS,
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IN LOOKING AT THE COtVlrVilSSION'S RESPONSIBILITIES, IT IS

IMpORTANT TO RECOGNIZE THAT THE NRC IS AN INDEPE'NDENT AGENCY

oF OUR GOVERNME'NT,' IT IS NOT DIRECTLY R'ESPONSIBLE TO THE

PRESIDENT, OUR JUDGIVIENTS ARE OURS ALONE TO SVIAKE, WE ARE

                                                       '6UIDED, BUT NOT GOVERNED, BY THE PRES!DENT'S POLICY, ,

THE NEW NONPROLIFERATION LEGISLATION SPECIFIES THE CRITER. IA

wHlcH MVST BE iVlkT BEFORE AN EXPORT CAN BE APPROVED, BUT THE

COMMISSION !S ALSO REQUIRED BY LAW TO FIND THAT THE EXPORT

WILL NOT BE !NIMICAL TO THE COIVIMON DEFENSE AND SECURITY OF

THE UNITED STATESJ THAT IS, IT WILL NOT DAIvlAGE 'IINtlPORTANT

U,S, !NTERESTS, IN IViAKiNG THIS FINDING, THE COiVIM!SSiON iVIUST

CONS!DER IVIATTER WHICH INEV!TABLY WILIL !NVOLVE OUR FOREIGN

RELATIONgi' IN OTHER WORDS. THE COMIvllSS!ON IViUST ALSO TAKE iNTO

ACCOUNT THE BROADER INTERNATIONAL FRAIVIEWORK !N WHICH THE

PARTICljLAR EXPORT WILL TAKE PLACE, IN DOING SO, WE T,IUST

RELY HEAViLY ON THE RECOiVllVIENDATIONS OF THE S'l"ATE DEPARTMENT

AND oTHER AGENclEsi""mo' e4ARE DiREcTLy REspoNslliLE :T'o THE

PRESIDENT, FOR IT IS TI-{E PRESIDENT WHO HAg PR'IIVIARY RESPONSiBILITY

FOR THE CONDUCT OF OUR FOREIGN RELAT!ONS, FOR US TO I)O

OTHERwlsE wouLD pLAcE THE NRC !N A poslTIoN To TAKE AC)-rloN$ oN

iTs owN iN iviAT-rERs AFFEcTiNG ovR FoREi'GN poi:ic", gEpARALi:2

AND APART FRolvl THE AcTIoNs oF TkE PREslDENT; Trk'!sJ IN MY

ViEw. wouL!) BE AN uNDE$iRABLE iF 'NoT AN 'uNLtl!'rkAB"E p6s'iLtl'd'"i',

                                                        '                                         '
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UN-r!L NOW THE COtVISVIISSION HAS HAD THE FINAL SAY ON ANY GIVEN

ExpoRTI NOT EVEN THE PRES!DENT COULD OV'ERRULE A NEGATIVE

DEclsloN oN ouR pART'; UNDER THE NEw LAw, kowEvER, !F THE

NRC DEclDEs NoT T6 iSSUE A L!cENsE THE PRESIDENT HAs THE

AuTHoR!Ty Tb REVERgE THAT bEc'isibN'; To Db soJ HowEvER, HE

                                         '                                        'AGAIN MUST FIND THAT WITHHOLDING THE EXPORT wouLD sERIbusLy

pREJUDICE TrkE A6HIEVEIVIENT OF VNITED STATES' NONPROLIFERATION

oBJEcTIvEs', oR WOULD OTtL{ERWISE JEopARDIzE TAE colvlMoN DEFENsE

AND sEcuRl'ry, IF THE PREsiDEN'r wERE To REvERsE AN NRC

DEclsloN IN THIs WAY, klS AcTIoN WoutD BE suBJE6T To REs)IEw

BY CONGRESS,

THzs NEw AuTHoRITy FoR THE PREslDENT slMpLsl REeoGNIzEs THAT

THE FINAL l)Ec!s!oN sH6udD BE HIs IN cAsE's wfi'ERE HE BELIEvEs

THE COivliViISSION'S VIEW TO BE 1NC6iVIPATIBLE W!TH 1-HE ESSENTIAL

                                                 -FOREIGN POLICY OR NAT!ONAL SECURITY POL!CY OBJECTIVES OF THE
                          '
UNITED STATES, I WOULD ADD THAT THE COiVllVIISSION FULLY SUPPORTED

                    'THIS PROVISION, '
THE NEW LAW ALSO EiVIPHASIZES THE !EVIPORTANCE OF EXPEDI'I'ING THE

EXPORT LICENSING PROCESS, INDEED, !T DIRE6TS THE COIN4MISS!ON

TO DEvELop pRocEDuREs WHIcH WILL Asisu'RE TkAT 'Ei pbRT LIcENsEs

wlLL BE pRocEssED QulckLyl TrkE sTATE tspA-RTM'EN;Ti A"Ni oLtAER
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AGENCIES ARE REQUIRED TO PROVIDE THE!R JUDGMENTS TO THE N. RC

oN A PENDING LICENSE VIITHIN SIXTY DAYS, UNLESS THE SECRETARY

oF STATE AUTHORIZES ADDITIONAL TIDilE, AND TO EXTEND THE T!IVIE

THE SE6RETARY TVIUST DETERiVIINE TrkAT IT WOULD BE IN THE NATIONAL

INTEREST TO DO SO,
                                         '                                        '
        '
THE NucLEAR REGuLATbRy CoMmss!eN Is R'EQ'u!REI) Tb AcT oN

LICENSES IN A TIIVIELY FASHION "UPON A DET'ERM'INAT!O'N THA-}"' ALL

APPLICABLE STATUTbRY REQU!REIVIE'NTS HAVE BEEN MET," !F THE

NRC HAS NOT ACTED UPON A PENDING EXPORT LICENSE WITHiN 60

DAYS AFTER RECEiVING THE ADMINISTRATION'S RECOrifIMENDATION, IT

MUST INFORM THE APPLICANT IN WRITING OF THE REASON FOR

DELAY, IF, AFTER AN ADDIUONAL 60 DAYS, THE CeMMI$SION HAS'

NoT AcTED upoN THE AppL!cATIoNJ THE PREsiIDENT klMsELF MAy

AUTHORIZE THE EXPOR'I',

             '
THOSE THEN ARE SOIVIE OF THE PR!NCIPAL FEATUREg OF 'l'HE NEW

EXPORT LAW, IT IS CLEAR THAT SOSVIE ASPECTS WILL REQU!RE

CAREFUL IPtlPLEMENTATION IF WE ARE TO ACH!EVE ONE OF ' ITS

FuNDArAENTAL oBJEcuvEs ---- REcoGN!TIoN oF THE UNITED S'rATEs

AS A RELIABLE Nu6LEAR SuPPLIER, FoR THE UNIT'Ei STATES TO

CONTINUE TO EXERCISE POS!TIVE INFLUENC'E IN !TS EFFORT TO '

REDucE TAE DANGERs oF p'RoLiFERA-rioN, !T iviusT BE AB[.E To '
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ENGAGE IN NUCLEAR COtvlMERCE --- AND OTHERS MUST BE WILLING TO

TRADE WITH US, OTkERWISE. THE NONPROLIFERAT!ON eONSTRAINTS

EMBODIED IN THE NEW ACT W!LL BE OF L!TTLE IVIEANING'
,

                                '

THE ACT CALLS FOR SAFEGUARDS AND CONTROLS NOT PREVIOUSLY

REQu!RED iN cbNNECTioN wiTA U;S, EXpo'R'rs,                                          BUt TH'ESE SHOVLD

                                         'NoT BE TAKEN To MEAN THAT THE UN!TED S'rATEs HAs ANy LEss

coNFIDENCEINTHERELIABILI'I'YOFITSALILIESANDTRADING ･

pARTNERS, NOR ARE WE LESS COIVIiVIITT'ED Tb ASSIST OTHER NAT!ONS

IN THE DEVELOPiVIENT OF SAFE NUCLEAR POWER TO IS4EET LEGITIMATE

ENERGy NEEDs, RATHERJ As I HAvE TRIED To INDIcATE, THE NEw

LEGISLATION SIIVIPLY REFLECTS THE GROWING PERCEPTION THAT WE '

MUS-i" PAY A CERTA!N PR!CE IN IN6REASED SAFEGisARDS AGAINST THE

RisKs oF pRoL!FERA-ribN iF wE ARE to R"EAtlizE Tg{E BE'N'EFiTs

THAT SAIILL FLOW FROIVI THE INCREASED USE dF NUCLEAR ENERGY',

SHORT TERM ADJUSTMENTS WILL BE REQUIRED IN OUR TRAblNG

RELATIONSHIPS, BUT, WE BELIEVE THESE ADJUSTiVIE'NTS ARE NOT SO

PROFOUND AS To BE BEy6ND THE REAc}-{ oF sERI6us NEGoTIATIoNs

BETWEEN FRIENDS WHOSE OBJECTIVES ARE SUBSLI'ANTIALLY SItVl' ILAR,

FOR EXAMPLE, !N NEW OR AMENDED AGR' EEMENTS FOR CObpERAT!oN)

WE ARE REQulRED To oBTAIN U,S, AppRovAL RIGATs ov'ER -I-AE
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                     '
REpROCESSING OF NON-U,S, ORIGIN FUEL iRRAD!ATED IN U,S,-

supPLIED REA(TORS, WE WILL ALSO BE SEEKING TO ACHIEVE THESE

RIGHTS IN EXISTING AGREEMENTS THROUGH A PROGRAIVI OF RENEGOTIATION,

As REQUIRED BY THE NEW LASAI, BUT, IN DOING SO, WE WILL

coNTiNUE T6 BE M!NDFUL, AS I SA!D EARL!ER, OF THE ENERGY

NEws oF NATi6NS wAo ARE FoReED To iMpbRT FAR MbRE oF THEiR

ENERGY RESOURCES 'EVEN TAAN WEe THOSE TialO N'EEDS -H' ENERGY

souRcEs AND M!N!iviuM pRoLiFERA'ri6N 'R!sk - iyiAKE !T ALL THE

MORE IIVIPORTANT THAT WE WORK TOGETHER TOWARDS REACHING AGREEiVIENT

ON b40RE PROLiFERATION-RESISTAN'r Al!aSXtpm;tZ FUEL CYCLES FOR THE

FUTURE,

ANoTHER pRovlsloN wHI6H MAy BE co'NTRbvERslAL Is THE FuLIL-

scopE sAFEGuARDs 'Expd'RT cRiTERioN TthAT eoMEs "i'NTo ESFEcT

AFTER EIGHTEEN rVION'I"rkS', SOtVZE IV3AY ARGUE THAT AN AGR'EEr/IENT 6F

THIS KIND WOUILD lilE EQUIVALENT TO ADHERENCE TO THE NO'NPROLIFERATION

TREATY, THIS ivlAY RAISE QUEST!ONS FOR THOSE FEW NAT!ONS WHO,

FOR VARYING REASONS, HAVE CHOSEN NOLI' TO ADA'ERE, BUT,

AGAIN, THE LONG-TERFI NONPROLIFERATION IIIIENEFITS TO BE ACHIEVED

WILL, I WouLD ARGuE, ouTwEIGH THE sHbRT-TERM cosTs WAIcH

SOME ;vlAY PERCEIVE IN THE !NEVITABLE ADJUSTtViENTS RESULTING

FRorfi AccEpl-ANc'E oF suck A sAFEGuARDs 'R'EGIM'Ei
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As l IVIENTIONED EARLIER, THE COIVIMISSION iVIUST MAKE A DETERMINATION

IN EACH EXPORT LICENSE CASE THAT THE ISSUANCE OF THE LICENSE
wltL NOT BE I'NIMICAL TO THE COMMON DEFENSE AND $ECURITY OF

THE UNITED STAI'ES, A KEY FACTOR IN REACHING THIS CeNCLUSION

Is THE ASSESSiViENT OF THE ADEQUACY OF SAFEGUARDS, CLEARLY THE

CoivlmssloN IN REA6mNG ITs juDGMENT I'N TAIs R'EGARD MusT

DEpEND kEAvlLy upoN TII{E ADvlcE pRovlbED Te IT By oTHER

AGENclEs oF TAE Gov'ERNME'NT, MoR'EoVER' J It MusT RELV HEAvlLy

ue, UPON TAE WORK OF THE INTERNATIoNAL AToMIc ENERGy AGENcy

IN ITS IMPLEMENTAT!ON OF SAFEGUARDS PROGRAiVIS, IT IS IMPORTAN'I'

TO US ALL THAT EFFORTS BE IVIADE TO STRtNGTAEN IN EVERY WAY

pos$!BLETHEABILITyoFTHEIAEATbFvLLyDIs6HARGE!Ts ･
VITAL SAFEGUARDS lNSPECTION RESPONSIIi3ILITIES, AND !N 11VIPLEtViENTING

THE NEW LAW, WE WILL BE MINDFUL OF TkAT NEED AND THE NEED TO

ftSE$GliilllslHE AGENCY IN !Ts EFFoRTs To sTRENGTHEN sAFEGuARDs

I KNow Too THAT r4ANy oF you HAvE HEARD THAT TAE NEw LAW IS

SO COMPLEX AS TO CREATE A PROCEDVRAL MORASS INTO WrkICH

LIcENsEs wlLL DIsAppEAR AND FRoDvl wHIcA THEy 6A'N HARDLy BE

EXPEcTED EvER To ElvlERGE, I Do NoT wANT T6 MINIsvllzE TAE

coivlpLExlTy oF TkE LIAw'; BuT NEITHER Do I BELI'EvE LtHAT IT ts

so coMpLEx As To BE uNw6RkABtE oR 'Ev'E'N s'o DIFtl6uLJ;t ALs' To

posE A $ERious mpEDi"aL.'NT iN TrkE Li6E'N$'iN'G' pRbe'Es'si-;



                          -- 22 -

                   t .tIT DOES SET FORTH SOIVIE COMPLICATED PROCEDURES WthICH INVOLVE

THE PRESIDENT'S RIGHT TO REVERSE DECISIONS bF TkE NucLEAR

REGuLATORY COMMISSIbN AND CONGRESsiIONAd REVIEWs oF TrkosE

DEclsloNs; BuT As I suGGEsTED EARL!ER su6H cAsEs ARE LIKELy

To BE vERy 'RARsi !'Nb'EEb'i THEY suRELY wlLL NoT BE THE RuLE,

NoR sHouLD wE FoRGELr THAT T!tviE LiMiTs kAxltE BE'EN sET FoR

Ac'rioN By ouR BuREAu6RAciEs', AND THesis E5<pERiENcEb !N THE

WAYS OF BUREAUCRACIES WILL KNOW TAAT IS SUR'E TO fiELP THE

PROCESS,

I AIVi CONFIDENT T}-IAT WE CAN FIND THE WAY TO IVIAKE THE PROCESS

woRK AND woRk'wELLi WE MusT, FoR oNLy TAEN', cA'N wE AssuRE'

A REGULARIZED AND PREDICTABLE PROC'ESS SO NEC'ESSARY T6 EFFEcT!VE

                   t.tt t.t......t.        tt                                       -tCOMMERCE IN A'N'Y F'I''ELD, l'NCLUDING NUCLEAR,

             '

I AM NoT HERE Td DewNpLAy THE pRoBLEMs w'E FAcE, THEsE NExT

                                ttt ttTWO YEARS WILL UNDOUBTEDLY BE A I)IFFICULT TRANSITION PERIOD,
As wE sET ABouT !lvipLEsvlENnNG THE NEI"g LAw AND GRAppLING wlTH

THE HIGHLY COiVIPLEX TECHNICAL AND ECONOMI(i PROBILEILXIS IN THE

CONTEXI' OF THE INTERNATIONAL NUCLEAR FUEL CYCLE EVALUATION,

BuT, I woum AssERT, wE HAvE eoME A LbNG VfAy siNcE Tms TmtL

LAS'r yEAR IN AcHIEv' I'NG A GREATER coiviivloN AppREclAT!oN oF THE

PROBLEIvls A'ND pRosp'EcTs BEFoRE us,
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OuR OBJECTIVE --- YOURS AND OURS -- D･'IUST BE TO REACH A CONSENSUS

oN AN EFFECTIVE INTERNATIONAL NUCLEAR ECONOMY WHICH RECOGN' IZES

AND DEALs REALIIsTIcALILY IAIITH TkE RIsKsi oF 'NucLEAR pRoLIF'ERAuoN,

BuT Tthis coNsE'Nsusi ivibs'T REFL'Ec'r TAE 'REALiTV THAT MANy', iF

NOT IVIOST, NATIONS DEPEND TO A GREATER EXTENT THAN THE UNITED

STAT'ES ON FUEL IIVIPORTS TO MEET THE!R ENERGY NEEDS,                                                 FoR

THEM, !T IS ABSOLUTELY ESSEN'rlAL TO HAVE AN UNINLtERRuPTED

SOURCE OF SUPPLY;

IT !S VERY PXIUCH IN OUR tVIUTUAL I'N-l-EREST FOR THE UNITED STATES

TO CONTINUE iTS TRADITIONAL ROLE AS A RELIABLE S' UPPLIER, IF

WE DO NOb WE SAIILL ALL BE LOSERS, FOR I BELIEVE, AND I KNOiV

THis AuDiENc'E AGRE'E'sJ TAAT 'N'uct.IEAR polliER !s A RELIABii.E ANr}

VITAL coMpoNENT IN THE woRILbts FuTuR'E iNERGs? MI}<,' S6 LF-T us

sTRIvE ToGETk'ER 'l:o REAcH THIs co'NsE'Nsu's',
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        i,.n ;"Y.ol"x'r>ro x"'-reiR l4--"L6, SvE･.:t.rc:'1". 1978

         '

 Gen.'tiGxtlens

          Yo" wkj..j. be Rwar.e ptia,t IL,v.,cr.,t:raZibl h.tt.$ 1(,.xge depc.si.'its ofi

 ctormiwekre:La3.:-l.i,;' tr.mec:o"v'K...k'a.&:>Ll-e v.."k"t".ty,:i'.vt7;ilt. Yov! xi'iaSr'cw"iL/.so })e awancG t;hst

 A"tt,1-:.x'it,l.Sa hft,$ n(> c.u)rif't:.)sc.'l'; n... Il.,ij.n,: to :LT.xiL:rtro([i.i.3.ca.. nvc'].ea.:L' }.)owe"vr bptv.c:t".i.xse

                                '
 ofi the &xrstak'litbrkltf"c.y o:T e.:..1s;--)ri:,fi,t±v'e.. ss<>'L:t.3ts"c,".-.#,.r"> c>x" er)･ek"g,:yr. W:L'trhc,=t' '

 iche gexess-i:.rrtg i･reedi ir.o s"tkL)p.i.y ei ctouaes÷-.:L,rs. vaif-ur3:e'". Auslx"a.1,ie". I'),aE,,-"se"ee3rL,

 aic:La ito <vxZv'e loitg and cem:ett'uj, t]io'"ghir to thct (tee.ve3.ol,{rit"n't oS'. i"L';$

 uxarrt.S..uva i.}]6.a.x$kxry. tlllihi..s (.M..'talS..x!'?.S.ig.",.tt,,'t't-i･(it [l.h t3`.'Lirt.a. ;'xus'l:;:,ralL5-it}:i Go"xrGi:r!x'",ff,'spti".-gs

 ctecS.sj-o" to alZovg･ the di,evL.-."j.o;psiep.-t ot:''the }kax.kgeii' fi{.'.-,po,o,itr.s subjeclj

 "cc) $ic2ringen't' conditi-on$, $oruc. o£" xtth5ch X vttilLu3. x'ef.e:," "t;o la'ire.x.

 whis ddicj.slcn xvas taken Esr･1'th a h,lg;3.'! s'ense oE yn-xe! 3te$poxxs.imbi.11.i.'lv

 l:>ol.l"s 'l ow(a.vr(5is Au$'t;rcaL:i.n ftrni(il A'L'tEi:scail"'2'i:iL'iis, an.d t'o 'l:he S"n'i.-.tF,:en.att:.1.onet3-

 (orfivav.rn ."1."l y o r" ne.'t- i-ons.

               '                                      '                                        -t- Aus't iraL:l-a csn,nou}'}Lr;ed tl.'tTs kk:,"6,LnSihkR I)o]-kcjy .).n Au.gus". LeL$ic

                                      ' yeat]r. rt wa$ veMy weLJ. <ilotvnvtivte:t.u'-c}({, ar!(}l : l)).re$ufiisvs ycu w:LLZ a].:L

 have had the oppoxtuni.t:y. 'iro rGadi ic1/w 'lr"rx'pey's.: me61e availcil)la'G by

 tche Govexnraan't whi¢h exrplLit±!>,.ts.<' the d6cxisiong.. and S-hs rGblson$ So]･:'

 icherrt.

                                       '
          Since tiiinGn Alls't;xra].:1,ij' Jlf.i,.e}kd a!:i e]-Gc{'t'.ion in 1:ecGII".}etr,r uitc£

 'the Govencnvaewat wa,s 3ret;u:.'"]),eci 4e-o ofi,-ilice'.:: iflie po].itv'Xes y.eiRaj.n

 v.nt'N.k5.anc-;eG. [l]i'ie de"c:tsj-on tak,eri･ by' Au$'crraZ･.rS.a f]ovreLS rtr,roi". f'ovtrL"

          '
 liunda.men.t;aX considGjraicio:,).$ - '



            '

                              2.

   . `trhe yieEti..(Et ico fredvtce L'he x±s]< oE nuclGa.x pncoliEeration;

   . the nGed 'iro supply e$sential soi;iL.vces of eney.gy to an

         enezegy-dieft'cient 'woscld7

   .. 1:he itGed `to l;)r.o'icecl: efffec'tj"vaXy ihe enviironmenic Sn ¥ilkich

         rrtinthngdevelopinen'twt,.llic,akeplace; ' '
   . iche neGd 'to ensu.v,:e tha-it p]rope.nc p-vovj.sj.on is rRa.de for

         iche Nsgelf.aye ayxd ikrke3re$'t.s oy" the Abo3rj.gina]. poeple

         in 'tk}e A].lg.ga"Lokr Rj.verc$. Region ar>di ox- a]-1. o"uher-' pecwk.e

         lthving in the Region and weriting- on iche dievelopraen't

                                                           .         pyojec"J$.

         The Eirst two considsMa'tiolts are xeXated to int:exxiatSc>na]

affair$ and iche last two to doxge$irfi.c matteys. Woday X vgeuuld

].fi.ke to discuss "L-he fi.irst "wo 'eonsldekra'tlons ltnd ico indfic:at'.e tr.o

you 'the pxrogscess in irft}pj-ernentation ofi tha GovexniRen"u's poZ.j.cbe;.

                 .          '
         In his stat,eTfienin annouy).edpg the decision c}n 25 Ayg"si;

l977 'the Pxrivae btinisiceac saidi tha"L the expor'L' of Australtan u:i-an--

iurit NA;,ill decrrease ithe aci$ks of ffuscthet proZfLfeecaiction odr` nuclGa,'.

weapons and wiM szJpport and stMeng'trhen the.NP'Y.

                                                              '
         Australia's safeguards poliey was announced. in Mt=v.y ].9'77

and was iche xe$ult of an exhaustive interdepart;men'tal stuL8･y

z"･httch, ±nter alj-a, took account ofi the concescn express.7-di in the

Fiz"st Report of. the Range3r Urttnium Envix'onraeninal Xnquiry. tP.hi$

safeguancds p.olicy ensurres itha"L iche urap.ium we suppXy ico oiJ,k"sex'$

WiX]: bc. fo]: }?eaceEul purposes oniy and wU& notr be mtsusedls aud

ti>at' ou3 un.gualj-fied cormn.i.tmen"L to "Lhe non-pxoXifex"aiclon off

nuclear weapons j-$ puic inico e-Ffec=t.
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          x-t xrtay $eeirt･ at fJ.imes ichat Au$trali.at Cana,da, and thG v's.)itcedi

                                                    tt S'lgte't-.s eiLnce '{xc-l:i,ng XrL (once]r't on t:he' $a-ieguardis i,$sue. rahi$ sh.ottzJ'Ldi

 Bet r,:)e fals"yider'sicoed. '1'herre 'ls no intert"cion or desire on our pa.nc't

 to ff.oxyit a cetx"'tel Eorr thG suif)ply of 'ti3ranium. We wan'L' no paitc ofi a

 itxrank}-S.u]" O:PMIC. j･C)it'"'z k-･ip. do ]l)e:tleve 1he:re sh,oa.td be as faueh uyi2-fiosu'a--

 it;y as }g)ossibLie i,n tho" cori(iii.t)i,ons which supg)lmLexs at:i-'ttch 'to itheiir

 p:trOctVleic.

          Au$`bscal±a's cofnmiic.iMen't 't:o non-pxol-lfescation is also

                                                              ' defttozms'tya'tred by c}v.sc pa:rticips.eion in the' Xniceurnesbi.onaZ Nucleax' Fu.deL

                 ' CycXe Evakuabion.

          We axe vescy pleasedi N47x'tli, "Lhe･ w,ay i.n which the XNYCff

 Woxlrximg Gjroups have set.tZedi down to tb-eittr tas･k. Xt seems ico

 us iclkeuce i$ a good deal of eomm'ton conceiz:n andi a genuine de$Sxe

 to "L'hocrougl･-tXy explojce the inec]inology fxorc ihe po±nin ofi vi.ew of

 nolt--p-T.olj.fiex-a'tion. Au$'t]rali-"a is paec'ticipa'tlng in .tt lturuber of

 "Lhe Vgo:t-"king Gscoups-and is a c,o-chaixraan of one of thein. As I

 .
 anxL,ounce(il aic irhe IAEA Boaird ef Cove]rnorcs raeeicing two weeks etgo,

 Au$iiral±a wfi.Z:- make a di]rGcic ntna.netal con"Lx:ibution ico i:he ZAIXA

' so tha't. 1if may seyvice 'the woxk o£j XNFCE.

          WhM..e XNFCI?, is bl'n ii"portant ±nicexnaeional foxv[ra fioxN 'the

 exeh.enge of i,dGas and fox"'the foT:q-ing ofi corrgnon objecbi.ve$r Gqual]-y

 ixnpo:,"eant as faxv as Australia is eoneerned are bilatexa! dis-

     ' cuss.inons.

          As X rae'p.tioned eaxlS.er- Aus"cM'a.li.a does not wi$h to be
                                 t
,patsrt.. eE a $uppM(bltrs! ca.ri;el} 5-kys bj.ka.ineral discussi-ons wS.ll be

 'vgith bo'ttlr: con$UEr･eL.s and suppl-fi.ers'. As >rou will know, we have

 put befo)fe & "wabat oaf natr･.:Le･]f!$ a vaod,e:L bg.L/aiceeral safeguascds

 agx'ee.]:ttenir. 5i.his fi'or.,rRs a c(rk#w'Lltiist LFo2r wlria't. wa hope wikl be

                        ,                                                           ' 29L:rtuitSivt-1. (}!:,.sc'ussien, an<fi. wR pl-ace as muc:h enghas:Ls on outtr

'



                               k

 })"/-a'L-.escetl dilscxrssion,s as we do oR the vaulicSL--na'tional excl-!an.ge.s

 ocic"-x.iki.r:?r'kekt;i in XNX℃ll. Mr Jrii$ttj.ee E?ox ha$ been ap]).o:Ln'te(i! Aiv;.;,)ass.:i,idiot':'

 a･it Lnrges ayidi nnen'"s.r, been parc.'ticuZarly ac･tiv'e in exehanging views

 with our }.:t"-rkentic".Ll cus'eorrtecrs andi exist3'.ng supprLy n.ations. tw2r

 J'v.sbiee Foz: rt]&:- 'ltal(.'en a. nu;yi})er of pe3:sonaZ lnitlatlves in 'the'

 $afuguakrdis ait:ea lts well as advis. :.;-ng the Goveimmen-tr.

          T]ne worradv,?i,6.e deTitand ."to:r g.nexgy will con'ed.n...ue "co i.nc･itrea$e.

 Noki--crenewab3.es ea$E,-l.y aecessible $ources of enencgy, panc"e-{-cuj.di:rly

 oilg ance diec3reusing a"v' such a irapad xa't'e that deraand wjZi p.xobabky

 ouifstrci}p suppl.y befionce the end off 'tlke'next decade. Devel-oFc:d

                             '
 n&'g::{onsE gectkrtScu].aivly those with lit'eZ,e osc no iftdi-igerious $ouM'{:･6

 ofi enencg.y look 'L'o nucl.eakr powe3r as tbe oiily akicestnaiciv'e capal)j.e

 o::" p2rovidthng latrrg'e blocks oLr" ene:rgy.

         Ausicrc"-t.lia, as a co'un"u."L-y compascative].y welrL endow･ed witti>

 ,
 cex'tr.ain ncesouxce$, has an obligaicion t.o iche rest of "he wok:16

 to share the$e xesource$; pay.tj.culaurly eoal and utr:an±urR. For.

' uxan±uru Au$txalSa ha$ a furthetr obligation, a refusal to $upply.

 ¢ouid be rcegardedi q$ incoR$tfseer!t wieh AricicXe XV of iche NPftt.

 Svicrh e. xeEusal wouZd .3r"n eoun'tex' to Aus"L'x"aiian policy, wltich･ is

"ico gjnyv'e evescy pkossibl.e s'upposct ico the NPT.

         [i]he -T.NY'Cff s'eudy concF--v'ns i'tseXx" beSn par"t wj'th 'the $i.;tppXy

 Ofi xesou]r()e$ anct we are I)leased "chat Ausicucalia is a co-cftix"iscman

 Otf XNFCE Wocrk5"ng･Gurcup 3 ･- A$surances or" Ijorig Tex.!vt Supply ofi

 [ifechri,olL'ogy, Fuel B.kdi ft"eavy Waic,er and Ssxv:Lees :!n iche Xntieres{;



               ,
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              '
of Nain:l.ona:l'. "'t'eecEls Coiks:l.si.-.eri't; wti-i;h Ncn--L/)xoIl.:l.iC'..E>itrat;l.on. Aus'ttra:L:i-a

3recogni$es t',he die$inre opm". soyTig.. eonsi:tn'ieM' eovi.:nix'kes .".:ox assusca.nee op.

tln.e fuicure $"ppl>r oS nucl`as"anc iuei. I'tt hin's no desixe to wth'thhoXd

                  '$･ay)if)ly whGrre noik-psc'oa.S-fexaicion conce]rns ake sit'tisfied.

                ''

                                                              t-                  .
         The prcobl.ern wa.th eJwrv-vfecti,ve non-Lv-,.)3rolthfiexation rueasa].:/-es

is es].aic ichey can add ito co$in$ invo]-vGd, Lt:educti-on Ln $ove:L"e:'.g""".v',

                 '
and cxeate un.cex'icainicjHes aloouic j-oyxg--'eeir#L de.mersB. ana". $uppXy.

NevaxtheZess, 1he.ex,e reea$ptres a:"-fec+v ftll couiiicncies, sup}pliesc an(i2

supplied althl:e, and as sueh shou&'d be emb-?rthcect by I>3W and NNW

Sta-"ices. Wlr-e na'ifuxal .tr.reaction o-=i. any Sica;te ths to wish ico ltivaS.t

                         ,                                                          '                                           '
tke appMcation oE such dj.sablllties to i".sGlf; buic as we $ee

i't, all couscicnies have an ovexkrj"dittng inicexest i.n arn.:iving aic

                                    '
rc"1;v.&lly acceptabie soj-u.'c5.ons tto 'the pifoinS.ttc-3raicj.on pxorbXGxa. rr.t'

is nok; a raairicelir of a coun"Lyy ox coun'tncie$ subjecining J'-"cselE ox'

theya$elves to non.-･-prolttescabio.vri)'tix- dens for the bene-st't of otheMs.

PrroJ.iferation is a problei" fox akLl.

                                                       '         The pscoceduaces by whj.ck Eales o:,= Au$t raM.an uucaniuirL wiil

ba rHade have yet to be anltounced. orhe Ritn.gex XBqulry xeconmended

                            .                                                  'blhe establishraent oE a Uiraniuma Mct'`rkG'ting ALzi';hosciiry. [rhe GovGrn-

                         -ttaentc. accepted this ln pminedple, and detai:･ued planntl#g £'o

e$ta})].ish ic.he tez"ins ofi xref.escencte ot- 'th±s }:>ody is sicilZ in }pxAog]:ess.

Xin is inicendiGd that the Auiche3rS-t;y. shouldi e,nsi;txe "Lhat 'the Ciovexk3--

Ment has icke propex knowleds.e, cr,rencsigh-t.; an(3 conjL-.i-'o]- ofi e･ he

COwmE}.krciai aiacangeiaea'ts undenc stJ,h5-<:h Aus'trr.c";l, j-itn u]ranLurn.. tLs exg>ourice<51.

Xic has a' lkready })een decide<i! icha5: aZ･l coryiryipa"]:cia.in eone.y"acts iii 'the,

Eu"Lu3e will i.ricl.ude a clau$e ncrk:Lc)tg, 'thftt' 'ifne tik'anso.e.t:iost rks $ubjec:t

tO the bilateacal, a,girs.evaenic beJc'sA7ee-･k .7i.".s'tJr;arLit' fit and ici;'",e xecipieni:
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              '
ceLzx').'}L'."scy. O'tX"ip.nc (leic;aj-Zs of the iioptte-m of conl;3ract: asce sitSl]- beS.ng

evo3･Hve61. [rne Gov'e)rmaeytrtg iirx announc±ng S.t;$ p.oiicy, a'ttached

the g'x.eg.ter,{ itupoertance "uo iche o:rde-x-iy d,eveXoprcexx't ox" A"$tacalien

u]raniv,.gi xe$o}.k:teets". I'" st]re$sed "Lhe neG6 fforc 'eke indusicacy .t.o

ctevelep a,cr-･ tt $'l it)(L>ie an(X secuye lon.g--temn supgeliex' S.E eneuegy ico

oe!kesc couifs"t'nc:'L<'."s ]:$ 'tp,be pkrov'j-died on fiaa.x axxd re6tsonabLle icescmsE

andi z).o":. be s"ubje.ciJ t'o vo)-aL'iree even"cs iyi ovescse.T,s inax'ke-trs. [I}h,eurG

asce l±kel･y 'e'o })e. $u})sicantia-.i. e¢onomi,c beneftl.1;s ffMoyfi uxay±i£tm

nkSnSng, ari.(Et icl'ie Gc)vencnyRffn't no'ire61 ft"L:s ii,iicex･).ittr.on "L:o examx'rier w':{."trtri

                                '
the ikdus･tscy, e. possi,b:I-e f3rarv!ewokrk of scaxa'tion whx'ch wouldi Gn$u±"e

ic!".e e}ccMual o£ axx apprcoppr-::ate s"staire of icha uM'ariiukii ,p.scefii3L's iR

ithe pkLibij-e $ecico:,'.

         if'he Governraenl seGs cor"r"eycji.enl neg()tiatlons c-t=.d saur"eg'u.cwe!s

oye.ifi.a'tions as px'oceeding in paecaZlel. At this n･koment we sican-d

ecea(ity ALo p-r.ogi:ess a Japan/AuskLscali6, A{gkreeyneril:.

･ Thes'cageistheM'efuyeseicfoxnewAustr'a:Liandeposit$

t'o bo. developed. ?:/owevexr ichetre aece s'cil.l organisa'tionai

dec5.sio.r.is ico be raacte, subsidiiary leg±slation eo be pa$sgdi and

reguka't･ ions ico be foscTnu!ated befoye worrk can begim aic at-he rciRe

sites. This legislaicion. is e'urrxen'tr.Zy beixxg pcrepanced and will

be byought before Paylia3`tiet.t im the net'tx x-uicuve.

         Lndusicry must akso meeic fi.ts obZi･gc"ttions with xespect bo

envj.roprnental accepicabiliicy and compZete negoiciati.op..c; or) a

setic.:/emen℃ with t;he locaJL aborigin.al people. E'hese rvtaticexs

Xeg.ufi rce 'eiine, and progscess has been vaade in the sax iaonths since

the Goveern"ien'tr's decision was &nnouneed. The Range]r Urcfr.niurit

Envtl]ro:fii.Rentabe1 rngui:･'y has Me(rcrLmended thdi.t the ltc).w deposits be

deve].oped s･eguer>ietally., fi7.l",e GoveecyiiMGn'e has s"ated th&t va]:'ious

                                                          '
treo'uS-nceitent$ and D]tocedur･eg･ xt;hj.ch zrtu.sic })e casc:iraed ou℃ wfi-ll in  =. L
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               'fgtert J.eftd 'L'o developvaGni-- bet.ng of a sequan'tS.al na'tuirin. [ hts.ve

aZMeaCly fffi e:･t･-tiec"i 'tkraic the Goverrm'aent'; is fully alaraire of 'the n.eed. 'ito

svtppl'y iche iresic o:". ichG v-fc,)rl<il wl.1;h uirftni･uin. Avtstxalia N,gj.H. do

iks ut.z>kes"L- 'to e3r)$ux'e inhat the obM-gatk:on is rueit and x'"r･e ax'e

raovk' x;t.g ahea(ii wj:eh <iievst.ol)xRenic as q-ui<)l<.j.y us possi.b!e wj'-'thln. 1he

'

cou.℃.ek't o.ff oux oveMaZZ poZi.cles.
                                                       .   '
         On iche $u}')Sect of ox?'escseas iKwesicTvitent. Ln A'ustsce.liar}

    'urcanxuTft vep."L';u,pv･.esr 'the Goveern-rnenicEs posit'i.on wa$ stat.r-d Sn easc].y

l976. In l:}rief, 1;he Gov'ejrnmenic places rio irrest3rictj-ons on cveMsea$

inve$tmenaL- k'n pxospecicx'!ig and Gxpko-ra'tion, but it insislrs thti"ir

ra=.Gs couiffienexng p]ro(Kuc{ien wl:tl be at leasic 75g Austra.].i.art <i,xxmed

and contxoZXed. Certain por"tfotto over$eas shareh.okdiings may

be exeludi.edi thn ealeula'lr,ing irhe exicGnic of overseas oNatners'hr'-p.

         Whe uranium debaice has involved alZ se¢eufions of the

Av$inralian corltynunity. One.giroup which h,as slh-oWn a p&nct5.cru,Xa.w-

ineevesit is -ehe etrra(le uni-ons, not osuly because theiy raami)e--･".s

wUl be dixec"Lly 1"volvGd in tche j.p-dusixy but because of the±rr

concexn wfth environvaentaX,ecologicalf and moxaX Sssue$.

         [rhe Exeeutive oi Australian Co"ncE.l off {racade Uniosts

has considexed two xfiain questi･ons; one is the existing c'ormR:Lt-･

iv!en't to supply uraniuin, ti"ie oi:hv.3r is icl'iG fuluxe r"ini;>g o±' ur,:anium.

0n l6 Febr"axy l97g iche Executive xecoramended to a speei-al

conbereBce of aEfiZiate<il unions thai -- "We belleve the)re is nc)

sceftsonabXe al.icexnabi.ve ico hon.ou]ring corurndirme.n'{s undetrr es,:isti.ng

contxacts en･terced i.nico pirlox 1':o Decembeac i977 . . . " and again

" e u e iqcognising' tnese daa3gercs we do no'L' howeve)r believe 'eha"e

khe!re shoukdi be a total xenuriei.akon of-inten'L'fi.on to supply

,
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trom ngi.w maines. X'n icl'iS$ lre$pe.ct we th'cce--;)'1: the s`tatelRenic f.xola

ths ccnc}lusthons cf sche lj'ixst Fox ReFo:rte . . . "

         The ACTU sthill nG.eds 'to be $atisfftfed as ico the adegviacy ,
                  .
of sa.fegfvLancdis and $oras oic:/`L･eta- maic't:e-y:s ]rpA. forre S.ic wouj-d agxee t.o tlva

opGziing of new vaines, and S".-- ha`cs･ ca].led S,-oic consul'tabiAor! on. khe$e

                 '
racatiers. 7]'he GovekrnlliGnt ha$ st;atedi j""c w'ouZdi })e g].ad `eo consulin

wStih ithG ACKiU on "hess iyt.sues a:,idi X x･-fou.:,d hope thaic these pxoce.s$e$

wUl beg±n $her'tly.

         '-"he foxegoing hets conce.v"'ned tch.e dexfekvprnent of ic}:]e vtxe:,'iiur･/

m.iniy>g i.ndiustxy ]'Ln Austrftl5-a, ayrd X-k ureBiain,s ko cons±dieLt' Au$'eeeJ.l.fi-aLr

polrkcy 'itox･ga-rdis o℃.heur par'ic$ of ifhe fuel cyclo.. Xjackang' it nu,cj-eax

powesc progscain, v"ra have n.o int･ ert."est today in. becoscilng im.volved

diomaesini¢&]-ly x'n ai'iylhj.ng but bin`.= ':'eont ena of. tka cyc]-eF inds)ed

iche Govez'nmGnt has specificc-t:Lly state(1 thafi: Aus-eiralist has no

                                                'intenlk'on of disposa.ng o:ff oicher courrkr'SesS wastes. I"Ioweverri

ouir iniceres'e 5-n $esing ounc xavg y)rcoct"c.lrs uE')gjrc-tded has rueant a

eoni;±xtvting intercGst in Aus"t:]rala,an uxam' uxa being evontually

expoxted as enMiched Z;]Y6, aykd not a$ ye]lowca::es. We have, ovek:

the past decade, pascticipa"ce. d thn xra:.:""ous in'ice]:naevionaZ sicudies

ox" enscichrRenic, and cunvently ai-e Snvolved in a bt,-]-atexal s'trudiy

wiich Japan. We expecic such. dis¢ussion$ may be held also wiicl'i

othe±- eounicules. We have rriade s/.rrkbstantiai･pxogxess in c)uy own

xeseaxeh studies ofi centk:thfuge. enaci,"".hrften""-v. At 'ithi$ ".dirRe, 'beyoy.di

a (Ksvpu$a.nce t;o sae t:he TRaxi.ipum nai:,icnal beitetit bei.ng (ile)rived f]roiR

              '
Ousc uran±ura reso'ifirces, we have ?ltetdie ne declgi.ons on 1:he estabrwl tL$1lt.-

Menin os". conveirsion or eriuriehi.n.'=.n'lr. 5ict'xcJil"r.ies w±icln'n Aut$icr&,.Zia, bvzit;

wj-IK con℃inue actixfeity. to slr.nd･dy tlhe siicua.S:.iob.
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         r c'on$i･day mukbi.riatS-on&]. ffac±:Lie.ies

coyice}?'t: 'v:"n:1'-.'}h seett"s 'to offtferc soine advanlttges

pxoli-"`ekra'i;ion rreu$su;L-ance. Z :l'-oo}c: fok"waxCl

by XNIYCE in 'thj-s iftxrethe and al.-so :tn 'the c'irea

 ･eo

 j.n

eo

of

 be an intexesim1.ng

 control axxc"2' nen-

iche ct-.eliberatS-ons

sup.pky assuscance.
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鍔εARしY　τWO　DεCADES　AGO，　正RAN　UNDEFITOOi〈　A　凹AJOR　εCONO絨！C

AND　SOC亙Aし　TRANSFOR麟AT王ON　EFFORT　TO　SUBSTANT王AししY　I鱈PRO＞ε

慌QUAしエτY　OFしIFεOF‘ hRAMA麓S町H　A　SIGNIF1CANT　S匪εD，

T8ε　DεvEしoP懸E録T　AcH王E＞ε凹ε韓Ts　oF　IRAN　ARε　AしRεADY　＞lslBしε

1糧　Hε決　EvOLv！韓G　εcoNo越lc　A鰻！）　sQclAし　sτRucTuRεs，　　THε　PROcεss

GF　SOCIO轍ECO誕O鐵1C　AND　TεC8NOLOG工CAしDεVεしOP凹E賊丁，　臼0響EVεR♂

Gε翼εRAτES　AN　EV巳R蝋工民CREAS1鑓G　NεEID　FOR　VAR1OUS　RESOURCεS

A麟D　sεR＞1cεs。　　0鑓ε　suc8　FuNDA凹ε握TAL　Ri三souRcE　Is　ε残…三RGY，

ALTHouG目　1段AN、ls　A　餓AqOR　suPF》L王ER　oF　o1し，　sHε　8As、　NεvεRTHεし銭ssジ

D…三c1DED　To　uTIし：z：ε　揺ucLεAR　E：NεRGY　o鑓　A　しARGE　scAしε響　THε

段εASO糧S　ARE　CしεAR　AND　SI凹PLE：

瞳l　　THε　KNo響N　O工し　段EsεRvεs　oF　IRAN　ARE　RAPII）しY　DεPしε了Σ鐸G、

A翼D　SHE　HAS　TO　Si三ARCH　FOR　AしTε段NAτIVε　SOURCεS　OF　ε殺εRGY，

BAs！cAししY，　THε　woRしD　As　A　轡HOLε　Is　FAcεD　w1TH　THIs　N巳。εss王τY

◎F　CHO王Cε，

泌：　　1寸鉦　ALL　醤εED　TO　衆ATIONAL1Zε　了｝繕ε　USε　OF　HYDROCA衆BO鑓S

W封1C目　HAS　SIGN！F工CA韓T　AND　穀U桝εRABLE　！握DUSTRIAし　A｝）PしiCAT王0卜IS，
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工船l　　IT　1S　CしεAR　鑓0胃　丁8Aτ　OUR　翼ORし．D榊W！Dε　εFFORTS　FOR

THε　DεVεしOi）越ε翼T　OF　し．0競G－TER婚　εNERGY　AしTεRNAT！VES　轡1し．し

段εQu王Rε　A　suBsTANT王Aし　PERloD　OF　T1麟ε　τb　BεAR　T｝→E　E×PεcTεD

段εSUしTS垂　　IT　IS　εQUAししY　CしεAR　THAτ　NUCしεAR　ε鰻εRGY　IS㌔OUR

◎翼LY　V王ABしε　OP了10飛　FOR　TRA弱SITION　FRO凹　THE　FOSS工L　FUEし

ε覆εR《きY　εCO麗0呂Y　OF　THε　PRES巳NTρ　丁O　THE　FUTURε　εRA　OF　ABUNDE三賊τ

A麗D　RεNεWABしε　SOURCES　OF　ENεRGY、

た蜘：　　NU（＝しεAR　巳腿蓬RGY　IS　HIG8しY　CAPlTAし聯1飛丁ε鑓S王＞E，　A麗D　　　　　・

亙衆A縫　1S　PRεSε穀TしY　！N　A　FAVORABしε　PQS！T玉0糧　τO　PRO＞IDε　FOR　T｝繧ε

CAP王TAし一FOR越AT王QN　RεQUIRε越E飛TS　OF　NUCしεAR　E誕E三RGY、

E皿：　LONG一丁εR温　1ND！CAT10賛S　ARε　τHAT　了8ε　野1飛A鑓C！Aし　COS了S

◎F　Gε麟εRAτ夏山G　εNERGY　BY　τHε　USε　OF　CO鰻V巳麟丁！ONAし　FUεしS　WIしし

u麗AV。1DABしY　co醐醐εTO王Nc我EASE、　T8ER薮F。RE，　w1TH　T旺

◎T｝｛9ミ　ADVA翼了AGE：S　！親　踵！冠D，　T8ε　翼UCしEAR　OPTiQ翼　WIしし　1疑CREAS！鑓GしY

8εCG醗ξ三麟0決E　ATτRACτ！VE　FRO凹A腿　εCO飛0勤王CAL　PO！麟丁OF　V！EW，

THε　し◎麟G一τε衆越　ε醗ε1ミGY　PoL！c！εs　oF　IRA潤　ARE　BAsεD　o麟　THεsE：

F“鰻DA熱εNTAし　coNs！DERATlo賊s，　　BR1εFしY　sτATED，　THEY　ARε　As

ドOしし0糾S：
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(s)

(2)

(3)

(ag)

PRESERVATION OF iRAN'S ENERGY INDEPENDENCE !N THE FUTUREs

PROGRE$$iVE SUBS-r!-l'UTION OF O!L THROU(3!-{ ENERGY DIVERSIF!--

CATION, WITH SPECIAL EMPHASIS ON THE UT!LIZATION OF

R,Ets,PID AN" $iZABLE USE OF NUCLEAR ENERGY,

ACTIVE RESEARCH FOR LONG---TERM ALTERNATIVE SOURCE$ OF

ENERGY WITH PARTICVLAR EMPHA$!S ON RENEWABLE SOURCE$,

ACCORDING TO THE EXXST!NG PLAN$, IRAN !N"rEND$ "I"O IN$TALL

21iil,OOO i"iW oF NucLEAR poyvER By i99tl, FouR powER pLANTs wl'rH

THE TOTAL CAPAC!TY oF Li200 fy'IW ARE vNDER coNsTRucTioN, THE

FIR$T POWER PLANT WILL BE CONNECTED TO THE NATIONAL GRID IN

:I.981, THE oTHER TNREE wiLL BEcome opERA'rioNAL By l98LS,

                                                   .ZN AbD!UON, FOUR UNITS OF l200 rwl EACH ARE UNDER CONTRACI'

wtTH THE COMPLETION OF THE LA$T UN!T $CHEDULED FOR l988,

                                                   e

FOR FVEL SUPFLY, WE HAVE UNDERTAKEN SEVERAL PARALLEL ACT!VI'rlE$,

blE HAVff UNDERTAKEN A VERY AMBIT!eU$ URANWM EXPLORATION

PROGRAM, OVER 500,OeO SQUARE KILOMETERS !S VNDER ACT!VE

A!RBORNff $URVEY FOR･3.,gli.,PwwAND..lliiBaxllSiXew. M, PARALLEL

K!"i'M THi$, AN E><TENS!VE GROUND SURVEY I$ B' EING CCNDUCTED,
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A　GRεAτ　Nu凹8εR　oF　vε飛Y　1NTεRεsτING　ANo凹Aし1εs　HAvε　BE：ε錘

L◎Ac正D・G王vεN　vA脚us　l剛cAτ10Ns’嘩ARεRεAsoNABLY

◎Pτ1越IST！C　RεGARDING　THE　POSSIBIし王TY　OF　F！ND王NG　SIZABしε

段εSεRVεS　OF　URA握！り門　1N　IRA醤、　　Wε　HAVε　AしSO　CO翼C乱りDED’

SO越ε　AGRεε糾ENTS　FOR　JO夏渥T　URANIU越　E×PしORATlON　！踵　了｝唾王RD

C◎U握τR1εS、　．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　静

As　芦OR　URA魏Iu慈　εNRlCH勉E麟丁、　工決A麗　日AS　工MRεCTE三D　　1TS　εFFORTS

了◎騨AR王）S　PART1C工PATION　IN　凹ULτ！　NAT10NAL　ε賊RICH慈ε霞T　FAC王し夏丁王εS

T◎　PROV1DE　FOR　1TS　ε鑓R工C日凹E麟T　NεEDS、

τ｝iε　誓ミEしATεD　AC了王V1TIεS　FOR　了Hε　1凹Pしε餓E：鑓TAτ！○飛　OF　IRA魏’S

麗UCしεA段　ENERGY　PROGRA猟　1霞CLUDε　衰i三SεA段Cト｛AND　DεVεしOP図E翼τ

糾QRK，　SAFETY　ASSεSS餓E麟丁，　RAD王AT工ON　P段○τεCTION，　ENV王RO製越ε蟹TAし

釈εSεARCH，　越A践i）○饗εR　替OB王LIZA了10腿，　翼A＄τε　掴A製AGE越ε麗了，　A餐D

峯）しIBしiC　A醤ARεNεSS，　　I　S8Aしし　翼OT　εしA80段AγE　C饅　THεSε　ACTIV！丁！εSダ

AS　i　l）REFER　TO　ADDRεS＄　桝YSεしF　TO　S◎擁ε　GしOBAし　ISSUES　AT　T8ε

夏魏丁εR軽AT10麗AL　しEVEし、　　　　　．
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T・DAY’Ac・鐸sl旺RABしεPART・F　THεw・ドLD　c・酬騨Y’襯cH

I震。しuDEs　THE　WεsTεR瞬　AND　EAsTεRN　cOuNTRIEs　As　wEしし　As　THE

DE＞EしOPεD rDEVEしOP王NG　NATIONS網ANIF巳S丁ASTR・NG

Dε丁εR鑓INATIO縫　丁O　USE：　NUCLεAR　εNERGY　ON　A　GROWING　＄CAしε、

HO塀i三VE：R，　Tト｛E　C卜｛ALLεNGε　OF　卜IUCしEAR　Ti三CHNOしOGY　FOR　THε　WORしD

A＄　A　WHOしε，　AND　τHε　DEVEしOP！NG　NAτ夏ONS　1N　PARTICUしAR4　HAS

糧0τ　BεEN　DEVQ！D　OF　＞ARIOUS　CONSτRAI飛TS　AND　CO凹PLEXITIξ三S。

Hi三1ミε、　I　SHAしし　ONLY　RεFER　TO　SQ賊E　OF　τ8ε　PεRTINεNT　I＄SUεS、

A鑓D　胃1しし　THεN　PROCεED　TO　EしABORATε　0構　丁8EIR　　工凹F｝し三CAT！O鑓S

O震　τHE　揖OTION　OF　IN了εR翼ATIONAし　COOPεRATION　FQ撃ミ　丁｝・｛E　WORしD胃王DE

UT！し1ZAT10N　OF　NUCしεAR　ENERGY。

AM㈱IATεA眠。醐餐りING！ssuE　F。I　TH巳suPPしIER　AND

T目巳　RεC三F》IE飛T　翼A了10製S　BOT銭、　IS　†HE　τRANSFεR　OF　TEC卜｛麗0しOGY、

A　しARGε一SCALε　AND　栂ORしDW王Dε　DIF｝＝りSIO純　OF　NUCしεAR　了εCH製0しOGY

！騨VOしVεS掃1GHしY　CO絨PしEX　A麟D　D王VERS王FIεD　TEC8N玉CAしAND

夏鑓DりSTRIAL　RεしAT1ONS　WIT潟　STRQ録G　POL！了ICAし，　E三CONO越王C　AND

餓ANAGεRIAし　ATTR王BuTεs，　　RεLATε工）　To　TBE　PRocεss　O芦　丁芝cHNoし06Y

T衆A趨SFεR　1S　THε　R！Siく　OF：NUCしεAR　PROLΣFERAτ10N。　　1T　WOUしD，

翼O胃EVi三R，　BE　IししりSIO鐸ARY　TO　BEしH三Vε　THAT　Wε　CA鑓　εし1擁王醤Aτε
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TKE RISKS OF PROLIFERATION THROUGN 'rECHNOLOG!CAL DENIAL,

THE CONTEMPORARY WORLD COiVIMUNITY !$ H!GHLY IN"I"ERDEPEmoEN'i-;

ITS MErvlBERS ARE DEEPLY CONSCIOU$ OF `r' }-IEIR NEED FOR

fECHNOLOG!CAL $ELF-SUFFICIENCY; AND TECHNOLOG!CAL

EVOLUTiON, BOTH KORIZONTAL AND VERT!CAL, !S ALMOST

IMPO$SIBLE TO CONTAIN IN THE LONG--RUN, WE pt.UST RESViEMBER

THAT TECNNOLOGY HA$ ALWAYS PO$ED CERTA!N DANGERS 'l-O OUR

COMMUNI"i"IES AND TNEIR INSTI"i"UTIONS, BV"i' OUR COLLECI-IVE

blXSDOM KA$, BY AND LARGE, PREVAILED, OUR NEED FCR A
                                                        g
COLLECT!VE WISDObv3 TO COPE WITH T}-IE CHALLENGE OF NUCLEAR

'i-ECHNOLOGY D!FFU$!ON IS NOW CLEARLY VISIBLE,

ANOTNER PRINCIPAL i$SUE I$ FUEL $UPPLY, INCLUDING BOT}-l TgE

RAW MA'rERIALS AND THE PROVISION OF RELATED TECliNOLOG!ES AN"

$ERVXCE$, WE ARE AWARE T}-IAT "I'HE KNOWN URAN!UNI RESERVE$ OF

TgE WORLD HAVE IX LiMITED GEOGRAPKICAL DiSTRIBUTION, WE

AL$O KNOW THAT THE INTERNA-l-IONAL TRADE OF THIS IMPORTANT

ELEM'ENT IS AFFECTED BY COMPLEX POLIT!CAL FAC"I"ORS, W!TH

$TRONG ECOr-･IOrvllC IMPLICATION$ WHICN UNDERSVIINE -l'HE LONG･-i'i'ERM

CREDlBILi"rY OF VRANIUiVl SVPPLY TO A S!GNIF!CAN"i' EXTEN-i',
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gT IS PRECI$ELY SUCH CONSTRA!N!NG FAC'l'QRS WHICH rkAVE GIVEN

                                      tlRI$E TO rr'HE GROWING CONCERNS OVER TKE CARTELIZIATION OF

SUPPLY", THE CONDITIONS ARE FURTHER CeNSTRAiNED BY POLICIE$

REGARDING TNE BACK-END OF TNE FVEL CYCI-E WHIC}-{ ARE EVOLVING

WITMOljT DIALOGUE AND VNDERS-i-AN[}ING Arr" TME GLOBAL LEVEL, THI$

                                                     llREALITY }-IAS TENDED TO CREATE APPREHENS!ONS ABOU"f THE tvlONO･-

POLiZAT!ON OF THE SENSET!VE "l-ECHNOLOGIES", WHAI- SEEIVIS TO

"EEPEN THE CONCERNS OF TME POLITICIANS ANb THff NUCLEAR ENERGY

PL.gk,NNERS AROVNI) THE WORLD EVEN FURTHER, I$ THE YO$S!BLE

GECGRAPH!CAL CONVERGENCE OF THE AVAILAB!LITY OF THE RAW

Sk{ATERIALS AND THE $ENSETIVE FVEL CYCLE TECHNOLOG!ES, WE

MUS"r ADMIT THAT 1T IS EXCEEDlNGLY D!FFICULT, IF NO"i- !MPO$$!BLE,

TO DESXGN, DEVELOP,AND IVIANAGE A CREDiBLE AND LONG-TERM NVCLEX3tR

ENERGY INFRAS"l'RUCTURE W!TH SUCH !NNER FEELING$ OF !NSECURITY

AND APPREHENSION,

blE mvLsy HopE 'rHAT "rNE INTERNATIoNAL NucLEAR FuEL CycLE

EIvALuAT!oN (INFCE) wMc}-l HAs AMCNG oTHER THING$, ADDRESSED

XT$ELF TO 'rHE FljNE}AMENTAL ISSUE$ OF NUCLEAR FVEL $UPPLY,

PROV!DE$ US WITH TME COLLECTIVE SOLU-l"IONS W}-IICH ARE SO

                                              .VE$PERATELY NEEDED,
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N UCLEAR ENERGY I$ CLEARLY THE IViOST CAP!TAL--!N"l"ENSIVE ENERGY

TECHNOLOGY THA-i" WE HAVE BROUGHT TO COIVtMERC!AL U$E, IT ALSO

HAS A LONG LEAI)-TIME, TNESE ATTRIBUT'E'S CREA"rE FORMIDABLE

FINANCIAL BURDEN$ FOR THOSE NA"rlON$ WHICH DO NO'r MAVE A

CREDIBLE INDU$'I"RIALiZED ECONOMY OR ABUNDENT FOREIGN EXCHANGE-

EARNING RESOURCES, THEY, HOWffVER, NEED TO USE NUCLffAR ENERGY

A'l' AN INCREASING RATE, REGRETABLY, WE HAVE NOT EVEN BEGUN

TO EVALUia,"i'E THE iMPL!CA"i-!ON$ OF THIS GAP FOR THE FU"l'URE

ECONOMY OF 'rHE WeRLD, AS YE"r, "rHE APPROPRI.ATE IN'rERNA-rlONAL

SOURCES AND "!IECHANISMS OF FINI3{NCING ARE !NADEQUA-i-E,

FLSRTHERSvXORE, NUCLEAR ENERGY HAS BEEN SUBJEC-r "l"O iNCREA$ING

PUBUC CONTROVER$Y IN RECENT YEARS, THE PUBLIC DEBA"rES ARE

DbM!NATED BY $UCH !SSUE$ AS THE $AFETY OF NljCLEAR INSTALLATION$,

blA$TE MANAGEMENT, SAFEGUARDS, PHYS!CAL SECljRITY, PLU"I"ON!UIVI

U$E, AND, AMONG CERTAIN CIRCLE$, T}-iE NE:.D FOR NUCLEAR ENERGY

ALTOGEI-HER, WE ALL KNOW THAT T}-IE CON$C!eUSNES$ WE HAVE SHOWN

FeR, AxD THE EFFORT WE EAVE DEVOTED TO THE SAFETY OF NVCLEAR

ENERGY iS NEARLY VNPARALLELED, THI$, HOWEVER, }-iAS }-IARDLY

BEEN UN"ER$TOOI) BY THE PljBL!C, NOR HAS "i"gE PUBL!C BEEN

ADEQUATELY !NFORMED ABOUT TME REALI"i'IES OF NUCLEAR POWER AND

i'i'$ IMMEN$E PEACEFUL POTENTIAL$, THEREFORE, TKE PUBL!C DOE$
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溝Oτ　HAVε　T8巳　APPROPRIATE　INFOR門ATION　T卜｛AT　A　CRεD1BしE

4UDGε門εNT　NEεDS、　　工N　！NFOR越1NG　THE　PUBしIC、　WE：SHOULD　Bε

A糎ARε　OF　SO凹ε　　1絨PORTANT　CO魏SID巳RATIO麟S∵

IT　IS　！凹PORTANT　TO　NOTε　τ弩AT　T8E　PUBし1C　DεBATE　ON　NUCLεAR

εNERGY　IN　THε　凹ORε　AFFLUεNT　SOC王ET王ES　ΣS，　AT　しEAST　TO　SO凹ε

E×TεNT，　A　REIFLECTION　OF　A　WiDεR　SOCIAし　AT丁1TUED，　NA凹巳しY

了8E　GRO～厚ING　RESEIRVAT10N　AGA1鐸ST　THE　E×CESSI＞ε　USE　OF　SC1ε饅Cε

A鰻D　TεcH卜10しoGY，　　T8ε　PuBLIc　sHOuLD　REAしlzE：丁卜｛AT　夏Ts　DA王しY

し王F巳　HABITS　ARE　THE　VERY　PRODUCT　OF　TE：CHNOLOGY；　王T　SHOUしD　ALSO

UNDEFミSTAND　T弩AT　ANY　TEC8綬OL．OGY　POSεS　CεRTAIN　CONSTRA王NTS；　AND

T目AT　Wε　CA翼卜40T　ASP王Rε　TO　BεTTER　STA醤1）ARDS　A瞬D　QUAし1TY　OF

しIFE　w王THOuT　AccεPτ王卜蓬G　THεsε　coNsτRA三NTs，　　ALT｝→ouGH

TεCHNOLOG1CAL　INNOVATIONS　A卜ID　三飛PROVE凹ENTS　ARE：AしWAYS

ドEAS王8しε，　THE　REAL王τY　OF　THE　RεLAT王〉ε　〉王RTU巳　OF　TE三CHNOしOGY

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ノ　OUGHT　TO　BE　CO凹PRεト1εND巳1）∫　！N　OTト｛εR　胃ORDS／　　WE　CA鑓NOT　HAVε　OUR

　　　　　　　　　　　　　　ノノノ
CAKε　A卜摂）　εAτ　1丁　、

WE　SHOUし．D　AしSO　HεLP　THE　F》UBしIC　TO　DεVεしOP　A　CO桝PARAT王Vε

UNDεRSτA剛製G　OF　AしTER穀AT糀E麟ERGY　TECH冠○しOG王ES燗THε王R

RELAT玉Vε　潜εR王TS　FOR　＞AR10US　凹ODεS　AND　SτANDARDS　OF　し王FE

τ8AτWE凹AY　ASPIRε丁○、　FOR　E×酬PLE・THεPUBUC　SHOUしD　REAしIZε

THAT　THε酬εRεNT　CONSTR酬TS　OF　CONV脳10NAし巳匪RGY　T巳C㈱しOG三εS
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　　　　　納AKε　IT　！凹POSSIBLE　FOR　US　TO　SUSτAIN　A飛　AFFLUi三蝕T　WAY　OF　L」Fε

　　　　　FO紋　A　LONG　T三揖E，　OR　8εYO鑓D　THE　TWENT！旦TH　CεNTURY、

　　　　　LAs了しYジ　1麗　RεしAT工NG　To　THε　PuBLIc　cP1翼王。翼，　wε　sHouしD　Avo！D

　　　　　TAK三NG　A　DEFε麗S1VE　STANCE；　TH！S　ATτ1τUDE　翼三しし　C…三R了A！NしY

　　　　　　GεNERAτ巳　GREA丁εR　DOUB丁S　IN　THE　凹！NDS　O｝＝　PE：OPしε、　　NOR　SHOUしD　WE三

　　　　　ASSU懲εi　THAτ　TεCHN王CAし　DIALOGUE　ALO翼ε　CAN　BRIDGE：　THE　GAP　BET塀EεN

　　　　　US　A鑓D　了Hε　PUBL王C，　　Wε　SHGUしD　AしSO　NOでBE　τε凹PTεD　TO　TAKε

　　　　　A　｝｛ASTYダ　1製COHERE飛丁，　AND　三SOしAτεD　APPROAC卜｛TOWA決DS　THE　PUBし！C

　　　　　　！葭　OUR　RεS罫）εCτIVE　COUNTR！εS琿　　WE　URGεNTしY　NεED　A　CO凹凹0翼

　　　　　AP誓》ROACH　AND　LA鐸GUAGε，　OB＞10USしY　τAKING　三握TO　ACCOUNT　Tト｛窪

　　　　　PEIcuし1ARITIEs　oF　εAcH　cOuNTRY。　　0了HEIR翼lsE，　wε　凹1GHT　vE三RY

　　　　　WεししDISTORT　OR　POISON　THE　PUBL：C　OPINION　εVE鼓　FU飛THεR、
ざノ

＼　　　　　Wε　OUG8T　TO　RεAしIZε　τHAT　屑ε　ARE　SPEAK1卜IG　TO　A　”栂0衆しD　PUBし三C

　　　　　　　　　　　　クノ
　　　　　◎P1N！ON　’　　A　RATHεR　ORGA飛IZεD　A麟D　V工S！BしY　INTεRDEP巳麗DENT

　　　　　BODY　OF　TH王NKI製G，　BORNE　THROUG8　T8E　1凹鱈εNSε　CO糾餓U飛ICATIO韓

　　　　　　夏糾FRASTRUCTURε　OF　THE　CONτE越PORARY　WORし1）、

　　　　　　PεR8APs　THε　LεAsT　AcKNONLεDGεD　coNsTRA王NT　FoR　THE　翼AT夏○腿Aし

　　　　　DεVεしOP桝εNT　AND　UT1しIZATIO軽　OF　NUCしEAR　εNεRGY　1S　T替AT　◎F

　　　　　門A親AGε携ENT乙　　NUCLεAR　ε鰻ERGY　！TSεしF、　王鑓VOしVES　NU凹εRO琴S
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TεCト｛NOLOG！ES　翼繕1CH　A段ε　！麟Hε9ξ1翼丁しY　CO琶Pしi三X　AND　RA！S巳

CU凹8εRSO凹ε　凹Af躍AGE：凹εNτ　PROBLε熱S，　PAR了1CULA野～しY　FOR　T紐OSε

鐸Aτ10鐸S　界H1C｝耀　HAVε　殺QT　YεT　CROSSεD　τHε囁τεCHNOLOGICAし　丁蘇RESHOしD。

FURτHεR鍾ORε、　Aし凹QS了　薮VεRY　ASPεCτ　CF　卜IUCLεAR　TεCH麗資しOGY　ΣS

◎F　A　し0鑓G鱒τER凹　鑓ATURE，　Bε　1T　P◎響εR　PしA鑓T　CO穀STRUCTIO縫～

P決OV工SICN　CF　FUE：し，　FINANC1親G，　SAFεTY　ASSESS凹εNT，　翼ASTε

賊A緩AGε賊巳飛了ノ　PuBし1c　AccE欝τA親。…三，　◎響ミ　oτ｝→εRN1sE喜　　T婚Σs　c8AlミAcTER王sT工c

AしS◎　工越POSεS　B巳AVY　斡A賊AGε凹ε翼τ　8U2Dε麗S覇

THosε　NATIO醤s　翼Hlc弩　ARε　ε鍾GAGED　！揖　THε　DE＞E三しOP凹巳NT　A緩D

U二王ZAT酬OF戦LEARεNεRGY，⑳丁職Y　THεNEI・，一と薩RS猶

TH！S　F1εしD，　ARεCO繋FRON了巳D賂8　YE了ANQT旺R脚AGε醍M

BUR旺酬m　FAR－RεAC経1霞G　F痛NC正Aし滞L！と端ONS，恥S

CONSTRA王M　BASICAしY　ARISεS　FRG潤THE　LAC良OF　CR印王B圧

CO旺CT王Vε蒲ER醐王ONAしARRA程GE酬τS　FO良OPT1肌

UTIしIZAT酬OF網CしεARε旺RGY，　FORεXA阻E，　T寵

ABSENCε　OF　APPROPR！ATE：ARRANGE凹E霞TS　FOR　し○縄G－TER麟

醜CしεAR　F胤ASSURA霞CE，　FORCεS　EVεRY　COUMRY　TO　TAkε

1眠PEN旺韓T桝εASU旺S　FOR　F阻SUPPLY繭Sτ○衰A6と，

T｝擁王s　I越Posεs　cu醗BER＄o鑓ε　PしANN王漫G、　F王想ANclAL　AND

欄AGε野棚T　CO梶STRA王鐸TS　ON　OUR鑓ATIONAしRεSOURとεS、　Wε

AししFEεLS闘LARCO渥S了RA王縄了S王NRεし醐ONTOO丁自ERDO醒入姻S

SUC卜｛　AS　TεC8擁OしOGY　TRA製SFER，　丁縫E　F工NA親CING　OF　鐸iゴCしεAR　P裂GGRA懸Sノ



                      -l2-

FUEL CYCLE SERVICES, MANPOWER MOBIL!ZATION, REGULATeRY

FUNCTIONS, PAYSICAL SECVRITY, AND VxlAS-l"E IVIANAGEMEN-I',

                                              .                                   '
THE MANAGErvlENT OF THESE ISSUES BECOMES EXCEEPINGLY

EASIER IF WE COULD ARR.IVE AT APPROPRIATE COOPERATIVE

ARRANGEeVIEN-l-S WITM A LONG-TERM CREDIBIL!TY,

HOWEVER, OUR EXPERIENCE W!TX WORLD COOPERATION

IN RECEN"r YEARS, HAS NO'i- BEEN VERY ENCOURAGING; ImoEED

TKE PREVAILING INTERNATIONAL A'r"i"ITUDES AND POL!CIES KAVE

TENDED TO COtVIPUCA'i"E THE MANAGEMENT OF NATiONAL NljCLEAR

!PROGRAIVI$ ALMOST EXPONENTIALLY, WE NEED TO REAL!ZE THAT

THE IMPO$ITION C}F EVER-!NCREASING CONDI"l'IONS, BEYOND

ENPANGERING EFFICIENT MANAGEiVIENT OR CREATING FORruDABLE

FiNANC!AL BURDENS, WILL ULT!MATELY MAKE THE lj`l'!LIZAT!ON OF

NUCLEAR ENERGY ALTOGE-l'NER IMPRA,CT!CAL,

HeWEVER, THE MO$T POMINANT PROBLEM CONFRONTING US, AND

THE WORLD COMSVIUNiTY AS A WHOLE, !$ NUCLEAR PROL!FERAT!ON,
blE HAVE EXPRESSED OljR OPINIONS A"r VAR' iOUS OCCA$!ONS ON "rHIS

$UBJECT, AS I HAVE $TATED BEFORE, IT I$ OljR MiSS!ON TO TAKE
   '`rHE CHALLENGE OF PROLIFERA"rlON ANb RESOLVE !"l', THN NUCLEAR

PeL!CY-MAKERS AND $C!EitT!ST$ CANNOT BE INDIFFERENT TO THE
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FA"rEOFPROLiFERATION;OTHERWISE,THEPROLIFERA'rlON ･

iSSUE WILLALMOST $URELY ENDANGER THE INHERENT CAPABILIT!ES

OF NUCLEAR ENERGY AND ITS FUTURE DEYELCPMENT, INAC'i"10N,

HOWEVER, IS MORE DESIRABLE THAN tVIISCONCE･ !VED ACTION,

PROLIFERATION I$ NO ENIGMA; ITS ROOTS ARE THE INNER $ENSE

OF !N$ECljRiTY AMONG NATIONS, -i"HE PSYCHOLOGICAL IMPLICAT!ONS

OF TECHNOLOGICAL BARRIER$ ONL.Y HIgiKT.EN THIS SENSE OF

iN$ECljRITY AND, AS SUCK, ARE H!GHLY PROLIFERA"IMiCN PRONE,

l-MERE !$ ANOTHER IfVIPCRTANT A$PECT TO "rHE PROLIFERATION

X$SUE THAT WE l-IAVff TENDED "i"O NEGLECT, WE OUGK'i- TO

REALIZE TMAT CUR PREVA!LING APPROACH TO NON-PROLIFERATION

HA$ FAR･-RffACKlNG ECeNOMIC i3,ND FINANCIAL itVIPLICATION$ THAT

WE NEED TO ASSE$S; IN OTHER WORDS, NON-PReLIFERATION BA$

A CC$T AND WE $NOULD DEVELOP THE APPRePRIATE CRITER!A

FOR ITS PROVIS!ON, !T I$ HARD TC SEE }-IOW WE CAN DEVEL,OP

AND MAiNTAIN A V!ABLE !NTERNATIONAL NON--PROL!FERAT!ON

ORDER VIITHOUT ACCO"FiMODATiNG FOR TH!S OBVIOU$ RffQUIREMENT,
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THε　FuNDA凹ε思TAし　IssuEs　I　卜｛Avε　ToucHεD　uPoN　8E：RE　ARE　A凹。翼G

THE　KεY　Ex王sTI鑓G　PROBLE門s　coNFRoNτ1NG　us　ToDAY蓼　　THεY

DεPICT　A　RATト｛巳衆　DIS王し．しUS10飛王NG　OUTLOOK　FOR　THε　FUTURε　OF

鰻UCしεAR　εNERGY、

As　1　sTATεD　EARLIεR，　T8E　王）εv圧しoP凹E謎T　oF　A　＄Ou鑓D　NucLεAR　ε親εRGY

！麟FRASTRUCTURε　工S　A　Vi三段Y　CO鱈PLε×　UNDε衆TAKI魏G　FOR　凹OS了

一躍騨・誕ATIoNs、　　T目ε　εNεRGY　τεcH鑓。しOGIεs　OF　THε　FuTuRε　塀噛しし　Bε　ε＞E翼

麟。衆ε　co納Pしεx。　Acco衆D三目GしY，　T目ε　！NDεPε誕DεNT　DεvEしQF）納εNT

◎ド　T8εSε　TεC8霞0しOG1εS　胃三しし　8ECO門ε　1穫CRi三AS三握GLY　凹ORE　DIFF1（：：りしτ

AS　T卜｛ε三決　C卜｛AししεNGε　GO巳S　BEYOND　T日ε　CAPAB工し工丁1εS　OF　A　S！翼Gしε

親Aτ10N、

SεCO舞DしY／　THE　US薮　OF　NUCしεAR　i三NεRGY　AT　A　GLOBAし　しεVεし

取εQU王RES　1卜｛TR王CATE　王NTεRDE：Pε譲Dε撲C1εS　W！T8　FAR輔REACHI握G

POし！TICAし，　PSYCHO蝉SOC夏AL，　AND　ECONO凹1夏C　A飛D　F！NANC工Aし．

！踵Pし1CATIO鰻S　THAT　翼E　S目OUし王）　RESPOND　T◎。　　I　SHAしし　獄εFεR　τO

S簾ξXA阻εS・號TH巴R胃εTAKE　THE　C・糀翻・瞭F◎SSIレBASm

ε麗εR6Y　TECHNOしOG1εS　OR　卜掲CLεAR　εNERGY，　握ε　ARε　CO翼FRO誕丁εD

W三τH　A　し1凹1丁目D，　BOTH　QUANT王TAT！Vε　AND　GεOGRAP卜｛ICAL，

AvAIしAB王し1TY　OF　τHE三工R　RA響　越Aτε衰工Aしs、　　T卜｛ε　o1L　P段夏。ε

ADJUST替εNτS　IN　RECεNτYεARS，　栂目王CH　I越了8ε鱈SεしVεS　D夏D　飛GT

飛εPRεSεNT　A　CRUCI糺CHANGε！旧HεPATTεRN　OF　E餌εRGゾ
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U丁1L互ZAT10翼，　HAS　CしεARしY　DE越QNSTRATED　OUR　INTE：RDEPENDENCε3

丁8ε　εVOし＞1NG　εCONO凹ICS　OF　URAN正U凹　翼Iしし　CERTA1NLY　Rε！NFORCE

了H！S　INT巳RDEPεNDENCY　EVEN　F：UR了HεR，

0糎王NG　TO　ouR　co凹越uNlcAT10N　cAPAB1L！丁王εs／　THε　PsYcHo－sOc1Aし

FACε了S　OF　！NTERDεPEN王）ENC巳　AしSO，　ARE　B巳CO餓ING　門ORE　VISIBLε、

Fo黛　1鐸sTA製。εノ　w∈：cANNoT　DεF王Nε　ouR　PεRcεPT王oNs　oF　NucLEAR

SAドETY　TOTAしY　INDεPεN王｝ENT　OF　O鑓ε　A飛OT｝→ER　AND　QUTSH）E　T繕ε

しAR6ER　CO糀×τOF　THE　I酵ORしD　CO酬UNi丁〉；THERE王S　A

〃　　　　　　　　　　　　　　　　　　　　ノノ
　WORしD　PUBL1C　OP王卜lION　　IN　THIS　R巳SF）ECT　THAT　CA飛NOT　Bε

IGNORεD、

！麗　ADD夏丁王ON　TO　T｝→ES…三　！N日εRεN丁　RεQUIRε辮εNTS，　WBICH　εSSE鑓丁王AししY

STε凹　FRO納　TBε　CO桝PしεXITY　OF　NUCLεAR　ε糧ERGY　AND　THε

1麟τεRDεPεNDε酎C王ES　τト｛AT　王丁　1携POSεS，　ARε　SO凹E　FU錘DA凹ε饗TAし

！SSUεS　WHICH　翼巳　ARε　RεSPONSIBしE　FOR，　AS　τHE：Y　ARε　PRODUCTS

◎ド　OUR　PεRCεPT！O錘S　AND　ATτ！τUDεS、　　I　RεFεR芦IED　τO　A　麗り凹建εR

◎F　T｝4ESε　工SSUεS　EARし！ER　！N　角Y　STAτE跨ε鰻丁、

HOW　S｝遷OUしD　翼E　RεSPO製D　T◎　了HεSε　PROBLε凹S？　　ISOしATεD　APPROAC8

W王しし　C旺RTAINしY　賊OT　SUF鍔1（；E3　！麗　CεRτA1N　DO醗A1NS　SUCH　AS

踊0麗鱒P衆0し1FεRAT　IO鰻，　τHεY　A衆ε　王NDεεD　BOUND　TO　HAVE　ADVεRSε
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EFFECTS, l TEND TO BEL!EVE "I"HAT THE CONVENTIONAL NCTION$

CF INTERNATIONAL COOPERATiON WILL NOT BE FUNCT!ONAL, WE

NEED A NEW CONCEPT OF GLOBAL COOPERATION WHICH WOULD

1"RAN$CEND THE EXISTING CONCEPTIONS,

IT IS INDEED DIFFICljLT TO DEVELOP A NEW

NUCLEAR COOPERATION READILY, "eWEVER,

SOME CRITERIA UPON WH!CH A NEW CONCEPT

$HOULD BE IN$TI"i-ljTEDe HERE ARE A FEW

 FRAMEWORK FOR

WE CAN PRE$ENT

 OF WORLD COOPERATION

$UGGESTIONS:

EtsS [.; WE

ALIEN TO

 $MOULD CONCEIVE

"l'HE TRAD!TiONAL

 A COOPERATION

"rENDENCIES FOR

ARRANGEMENT

DOMINA"i'ION,

"i'HAT I$

pm: WE NgED TO DEVELOP A DEEPER SEN$E OF MUTUAL TRV$"l"

AMONG$T OijRSELVES, T}-IE PREVAILING SEN$E OF PI$"rRUS'l' IN TKE

ptORLD COMMVNITY !$ SELF--DEFEATING, THE "DEN!ALAPPRO,a,c}-l"

TO PROLIFERAT!CN I$ IN FACT A CLEAR REFLECTION OF 'THIS

PI$TRU$T,

THIRD: WE NEED TO RffALIZE 1"HA"l" A MEANINGFUL COOPERAI'ION

IN NUCLEAR ENERGY CANNO'I" BE BASED ON A PURELY MERCANTIL!S-l".IC

APPROACH; WE NEED TO SUB$TITUTE T}-l!$ TENDENCY W!-i"H ANOTHER
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APPROACH　WH1CH　1＄　εSSE：翼τ1AししY　CR1El卜ITED　TO　τ8E　SOLUT！○飛　OF

◎UR　COししεCTIVε　殺εEDS　AT　THε　GしOBAし　LεVEし，

F。URTH，　W＿慌A。ZE　T瀞慕liBしE　C。。PεRAT！。MN　THε

　　　　　　　　　　　　　　7ザ准

鑓UCしEAR　F工E：しD　擁一WELし　HA＞ε　SO角E　王屑Pし！CAT王0鰻S　O麟

累雅N羅ε盟9男雛欄A雛蹴脇瀦髭臨…。
EIEエ旦：　　THε　FUτU2E　COOPεRA了！0錘　F2A糾ξ三WORK　SHOUしD　Bε　GLOBAし

！鑓　covεRAGε’　1T　s80uしD　！麗coRPoRAτε　τHE　NoRτH　AND　SouTH，

As　w薮iしし　As　T8ε　EAsT　A醤D　WεsT善　　T綬1s　餓εA醤s　THAT　cooPεRAT1o鰻

A鱈0賛GST　THE　INDUSTRIAし1ZεD　NAT王O翼S　Aし0飛ε　翼1しし　錘0T　YIεしD

SAT王SFAC了ORY　RεSUしTS2　三N　SO桝E　CASES，　1了　凹1GHT　εVε翼　HAVE

ADVεRSi三　EFFεCTS　ON　THε　DεVELO｝）納εN了　OF　NUCしεA段　ENERGY，

泌出AW　ARRA鑓G廉N†FOR　NUCしεA衰C。0匪R醐0麟S80ULD麗

CAPABしε　OF　王鞍丁εGRAT！卜IG　τHε　τ翼i麗　FUNCT10鑓S　OF　P90納0τ10賢　A卜ξD

co飼τRoし。　　　T醒ξ三　PROcεss　oF　鯉弓。しεAR　Tεc8殺。しoGY　Dεvi三し◎P凹ε握丁

！＄　A　†響0儲SIDεD　C◎！飛　AND　UNLεSS　～》ε　ACH1εVε　A麗　OPT三鑓U替

BAしA興Cε　Bετ響εEN　了HεSε　（＝O越PしE麟ε賊TARY　FACεTS，　1了　！S　I桝POSS三Bし…三

τO　Rε＄OLVε　τHε　1くi三Y　！SSUε＄　ASSOC！AτεD　WITH　賊UCしεAR　i三冠εRGY，
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pm: OUR POLICIE$
$UFFICIE.NT CONT!NUlTY

SHOULD AVOID CHANGING

epT!oN$, !F wE wANI" "ro

COOPERA-i'ION,

 FOR NUCLEAR COOPERATiON SHOULV HAVE

TO BE CRED!BLE IN THE LeNG-･RUN; WE

THE DOMINANT iN"rERNATIONAL NUCLEAR

 FOSTER A COLLECTIVE COMM!TMEN'r TO

ua: LAST BUT NO"r LEA$T, IS TKE NEED TO REMOVE T}-{E

UNbERLYING CAU$ES OF PROLIFERATION, AS I TRiED TO CONVEY

BEFORE, NUCLEAR PROLIFERATION IS A SYMPTOM, WE NEED TC

RESOLVE THE PROUFERATION IS$UE OUTSIDE THE DOMAIN OF

NUCLEAR ENERGY, AND IN A GLOBAL POLITICAL CONTffX"{',

OTHERWISE, NUCLEAR COOPERA'l'ION WILL BE $UBJECT TO SEVERE

CONSTRAINTS, A$ IT !$ TODAY,

BEFORff CONCLUDING, i W!SN TO $TATE THAT THE DEVELOPiviENT

OF A VIABLE FRAMEWORK FOR NVCLEAR CeOPERAT!ON NEED$ TIME,

DUR!NG THI$ rr'RAN$!TIONAL PERIOD, WE SHeULD REFRA!N FROM

MA$'"r''

Y OR INCOKERENT ACT!ON WH!CH H!NDERS OR ENDANGER$

THI$ EVCLUT!ONARY TREND, WE NEED A GOOD DEAL OF DMLOGUE

AND FA!TH "I-O GO THROUGH THIS H!STORICAL PROCE$S, Ieq `i"gZ$

CONNECTION, I AM $URE THAT THE !ptPOR'l"ANCE OF CONTINUC}U$

D!ALOGljE ON A LARGE AN" INTERNATIONAL SCALE I$ FELT BY U$



一ユ9一

Aしし。　　r『　王S　P飛ECISi三しY　FOR　了141S　RεASO鑓　丁8A丁　1　響1SH　繭『0

むs…三　丁8！s　oPPO紋τu製…三　納。凹ε翼τ　AM）　THA鑓K　τ呂ε　JAPA鑓　ATo越！c

翌㍊）U＄了ぎミIAし　FO｝そU凹　響02　DO　I卜IG　SO　門Uα唖　A麗D　SO　響…三しし　！麗

超IAτ…遷εRΣNG　慧S　TOGε丁｝｛εFヒ　｝｛ε衆ε、
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1 INTRODUCTION

l first wish to thank the Japan Atomic Forum for inviting me to
discuss the development prospects for fast breeder power plants.

This Forum is being he!d at an irnportant stage in the Japanese breedgr
program, since joyo has reached criticality and the Toka'i'-}!ura
reprocessing instailatim has started operation.

The Commissariat h !'Energie Atomique and French industry participated
in the initial stages of the Joyo project and the Tokal-blura reproeessing
p!ant. We can t.herefere add, to our congratulations for the br"liant

success achieved by our Japanese colleagues in this ex'per±mental pl}ase
symbolized by Joyo, our pleasure in the know!edge that tl}ese ventures, to

which we rnade our medest centribution, are provlding you with satisfaet±on.

The JapaRese program is c'ontinutng with the Nonju dernonstration plant
project. Coasequently, your prograrn is fcllowing a pattern simUar to '
the one adopted by France, and this is not surprising. Japan's energy
situation is closely corrtparable to that of France, explaining the coTnirion
interest of our two countries in the earl!est availability of fast breeder

powerplant$. . .
In answer to your request, I shaH discuss the situation and development
prespects of breeder reactors in France. A£ter touching on the reasons
which make this deveiopment necessary, I sha!l draw a picture of the cur'rent
state of our fast 'Leactors in operation and under construction, and
I shail indicate the prospects of cowmercial expansion of these power
p!ants. The agreernents signed in 1977, which I shal! describe briGflmy,
situate this forthcomtng deployment wlthin the scope of the cohesive
unit fornied by France, Federal Republ'tc of Geimany, Italy, Belgi.um'and the
Netherlands.
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                                                             '2 ENERGYRE$OURCESANDT}i{ENEEDSFORFASTBREEDERREACTORSIN
       FRANCE AND EUROPE

2.1. :tl:bg--lii!e2et]..gl}g!g>l-fi.l,!l}lgUgl!hF h s!t

                                   tt

The French energy situation wi:･11 be analyzed over a time interval
of25years:1976,i985and2000. ,
In 1976, France con$umed total enerRy resources equivalent to
175 mil!ion TOE, oE which only 40,4 mtllion were produced domesttcaV"y.
This corresponds to a 77% dependence on imports. These tmports cost France
14 billion dollars in foreign exchange, amounting to 6% of the GNP
and 23% of all our imports. Tn 1976, nuclear energy only accounted
for 2% of total energy prgduction.

                                       '
By extending the horizon to the year 200e, we reach the table in
Figure 1, based on a moderate growth rate (2.7% year) in energy
consumption, with a significant rise in the share of nuclear energy,
which will account for about 30)t by the year 2000. '

2.2.!h situationofthernalncontinenta!EECcQuntries

If we now iook at the overall situation of the main continental EEC
countries, in other words, Belgium, France,Netherlands, !taly and Federal

RePublic of Germany, we find the statistics in Figure 2, dist±ngutshed
byemean growth rate in energy consumption (2,5%lyear) whdich ±s
lewer than that of France Gn which pex capita energy consurnption
is currently lower than the European average), with a sharp increase
in the share oE nuclear energy (20% by the year 2000).

2.3. The ener y de endence of France and continental EEC countries
       90!LY!}E9llE.O tS

The evolution of the
shows that France is
by deliberate efforts
its dependence t･o the
6())S by the year 2000
energy)e

pattern of energy dependence on irnports (Figure 3)
one of the rnost dependent EEC countries, but that,
 in favor ot- nuclear energy, it is succeeding in 1.owering
 average level of the continental EEC, frorn 77Cl. t･o about
".t woul..d have been over 9073 without recourse to nuclear

     '

  i -2'- ･...
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Figure 3 a!so shows that the total nuclear effort of the continental

ECC will only succeed in stabilizing its dependence at sl±ghtly
over 6()% (instead of 8on without recourse.to nuclear energy), which
is still a censiderably high figure.

This clearly illustrates the need for Europe to simultaneous!y
implementa'il possible alternative3: diversification of coa! and
oil supply sources, recouxse to new energies <solar, geotherm1-),
incentives to energy economies and, naturalZy, re!iance on nuclear
energy.

2.4. Uraniumsupl ofFranceandthecontinentalEEC

The foregoing figures consider nuclear energy as a "domestic product'i.
Hence they imply that uTanium itself is a dornestic product for the

countries ±n questioR. I"e shall now see the true facts. The statistics lp-
Figuxe 4 show the known and probable additional reserves whtch France
and the continental EEC can consider as !idornestic resources'! at
$50!!b. They show that these resexves fall far below requiremenes.
Tn effect, if one ccnsiders that a 1000 MWe light water reactor
consumes gOOO tons of uranium during its average 30-yeax !ife span,
we can see that the continental EEC resources of 230)OeO toRs wiU
only allow it to supply total light water reactor capacity of 46.,OOO MV<fe.
Xn actual fact, the French program alone cal!s for the commissioning
of 55,Ooo to 6o,OOo MVge by 1990.

                                                            ,If, instead of these resources of 230,OOO tons of uranium, we assumed
(for the sake of axgument) that the continental EEC could claim a
share of world uranium resources (3.S million tons) proportional
to its "econornic weight" in the world, this share would amount to
1.2 million tons. This would be adequate to supp!y light water reactots wtth

a total capacity of 240,OOO MWe, for a service life of 30 years.
(Capacity forecast for 2ooO: 1707000 M[ge).

But is it possible for responsible States to reasonabl-y base their
energy poli.cy on the assumption that 4% of the world's population
can consume 34% oi the uraniurn resources?
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.This shows that if only light water reactors were ernployed,
nuclear energy would only give the EEC a respite of a few decades.

In short, we can say that without resorting to.nuclear energy, the
energy situation of the contineRtal EEC would be precarious, and
that a nuclear prograrn based exclusively oR light water reactors
wou!d on!y provide short--terrn relier". Thus the question necessarily
cornes to mtnd: can we allow the enormous energy potential stored in
plutonium produced by !ight water -power plants to remaiin dormant?
The Governments of the five EEC countries in question feel that this
resource must be exploited. These are the reasons for the spread of

reactors ±n these countries, especially tn France, and the grounds
for the agreements which they conc!uded in 1977 in this area, and

which I shal! d±scuss later.

breeder

2.5. usBreedersalo EIL{!a!itag-.22sLgggslslsLglL921a>l-{293III99--..st d dd S

Breeclerreactorsmakeit' possibletoderivemax±murnbenef2tfrorn '
uranium by f.he use of a considerable poxtion of the energy potential
of the isotope e23se The orders of magnitude involved can be derived

from the few stati$tics given in Figlire 5. Figure 6 provides a comparative
picture of the potential or" the differeRt energy raw matextals eTnployede
In a world threatened by shortages of conventional energy raw
materials, of which a steadily growing share must be assigned
to developing countries, the recourse of our countries, industrialized
but poor in energy resources, to the potential of fast breeder
reactors, becornes a matter of impetative.need.

                             '                                         .tA few figures will illustrate the possible application
of breedeTs iin a country like France. To do this, one can examinG
the fissile material baiance of a breeder reactor with a heterogeneous
core on the life span (30 years) of a 1400 }fi"e power pl-ant, an order of
magnitude tarhich will most probably be adopted for the capacity of the
Electricit6 de France power plants to be built after Creys Malville.

This balance is given in F±gure 7.

,
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Qne can see that it wi!1 first be necessary to load a core of about
3,3 tons of Pu 239 equivalent (about 4 ･･ tons of rnixed Pu) and that

a gain o£ about 7 tons can be achieved over a life of 30 years.
This corresponds to a doubling time of about 17 to 20 years over
the complete cycle, depending on the off-reactor down tirae. Based
on these data, if onetries to visualize the penetration of reast

breeder reactors, built in accordance with the ava±lability of Pu
from all sources (PI"R + FBR) the calculations show that, by the
year 2000, total capacity ofmore than 50,OOO`}flife bouid be installed in
France, which is aroulnd the.va!ue to be installed in L.W.R. ten
years earller. One can see, taking shape, a scenario featuring
optimum penetratton of breeder reactors in a given nuc!ear program,
with a gradual slowdown in the building of rwRs, which wou!d be
progressively supplanted by fast breeders. France would thus
practically succeed in supplying its nuclear prograra ey.clusively
with domestic uranium and with its miRing concessions ln Africa.
The IjWR/FBR breakeown would evident!y depend also on other considerations,

such as potential discoveries of uraniurn and the competitivity o£
breeder ereactors.
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.3 BASISOFINDVSTRZALANDCO}tiMERC!ALDEP!,OYMENT

                                                             'The industria:! and commercialdeployment of a s,eries of nuclear power
plaRts mu$t be based on adequate technical experieRce and on industrial
capability.

I sh.all therefore discuss the technicai experience gained in France,
and shall describe the industrial-organization set up in the country
and the international relations recently established in Euxope for
the promotion of this type of power plant.

3.1e ltl:gsllm2gg2L-.g2ER-g!1stylgechmciexeience

Two liquid sodium fast breeder reactors are operating in France
today.

(a) twt s d , a 40 lyrwt experimenta! reactor used as a fuel test
     bench, to deterrnine fuel performance lirnits. Furthermore, rkt provides
     permanent proof that this type of reactor has stableand regular

     operation. Finally, it confirrns that the pr±mary circuit can
     be serviced after many years of operation. !n 1977, after ten
     years of operation, the instrumentation plug, name'ly the
      structure which covers the core and supports the control rod
     mechanisms and the core instrumentation, was replaced. This
    careful!y prepared operation proceeded without difficulty.

 (b) Ph6nix is the demonstration plant serving as the basis for the
     prototype and commercial power plants to follow.

     It is unnecessary to repeat the characteristics of this power
     plant si,nce they have been described many times, and
      especial!y by Mr. Vendryes at this Forum in 1975. Briefly,
      it is a 250 }fVge plant with thTee secondary loops, modu!ar
' steamgeneratorsandintegratedprimarycircuits.
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The choice of integrated primary circuits was rnade essentially
for safety reascns. Zn fact, reactor safety stems mainly from

the effort to prevent accidents and ±ncidents. A Tnajor safety
element is thus the permanent core cooling; this implies the

perrnanent irnmersion of the core ±n liqui.d sodium. The integrated
or poo! concept is a significant step in this direction, because
the sodium can be contained in a-vessel of the simp!est shape,
with welds which are easy to execute and inspect. The primary sodium

thus always confined w±thin this vessel, instead of flowing
through a long piping system. Figures 8 and 9 show the rnain
operating data of P'ne'nix from the date of industrial ccmmissioning
to the first leak observed in an interznedlate heat exchanger
in Julv 1976.
      J

These data il!ustrate the rnany valuable lessons learned for
subsequent development of this type of reactor..

    Ph6nix has confirmed that this type o£ reactor is very
    stable and easy to control. Tt proved very easy to operate
    with only two secondary loops in service at66% of rated
    electrical power. This confirms that the interna! thermo-
    hy"-raulic problerrzs of the primary circuit have been brought un'der
    control.･
           :
    Ph6nix fuel has reached a maxirnum burnup oE 66,500 mad!t
    as compared with 50,OOO lyfWdft originally planned, without
    clad failure. These results remove any doubt concerning
    operation of the core structures under streng neutron fluence.
    Furthermore, the measured breeding gains are sj-ightl-y higher

    than design figures. The two basicuncettainties which h±therto
    lirnited tl'ie use of breeclers have thus been positively
    eliminatedp
              '
    This type of reactor has a very low radioactive release
    i'ate. During its first two years of normal operation, the gaseous
    release rate was lower than O.2% of theallowed rate, which was
    itself set at 1% of the concentration authorized by
    internattonal commissions for population exposure.

    Power plant personnel were subjected to average annual
    irradiation lower than 10 mRem per person, or O.2% of the
    allowab!e dose.

ls
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(c)

     'These results, added to the fact that the gross
     thermodynamic efficiency of the installation is excellent,
     about 44.5%, show that th±s reactor has the least harmful･
     effects on the environment.

     In July 1976, and again in October 1976, leaks appeared at
     the top of two intermediate exchangers, and the power plant
     was shut down to repair them. F2gure 10 shows a diagram

     of the unit, giving the location of.the leak. Exam±nation
     revealed that the leak 6ccurred through a crack in the thtck
     upper plate of the exchangers. This crack was caused by
     excessive loca! stress due to excessive di: fferential, exDansion
     between the inner shell and the outer shell of the sodium.
     duct leaving the tube bundle. ･

     It was therefore decided to repair the six heat exchangers,
     two at a time. Between the removal periods, the power plant
     operated at 213 of capacity. Prior to working on the heat
     exchangers, they were washed and decoRtamtnated with a

     decontarnination £actor of about 1.POO. The residual- activity
     of the components was very low, making it possible to work
     in direct contact with "Lhe parts to be dismantled and rep-iaced.

     Figure 11 gives the ±nitial operating results cluring t'ne repair
     period, and Figure 12 shows the values of radioactive release
     and persoRnel irradiation during the same period. These levels

     canbeseentobelow. ･
     This experience confirms the success of previous dismantling
     work carried out on the purnps and heat exchangers QfRapsodle,
     and on a pump of Ph6n±x.

The overall results provided by Ph6nix, both in relation to !ts

good availab±ltty under noimal conditions and the relative ease
oar"
 service in case of incident, inspire con£idence in the Rext step,

        'Super-Phenix,.

The Super-Ph6nix , Mark 'i', power plant at Creys Malvi:,le ±s the
prototype o.F- the co!mnercial plants. B..tsed on this plant, a decision
was made to set up an industrial organization and regular commerci･al
relationships. "]rhus the utility NERSA (51`}g EI)F, 33% ENEL, 15gtt SBe(':")
in March 1977 placed a tur･ nkey order r"er the boiler (installed
NSSS) with Novatome, acting jolnt!y wi:th the Italian company N!RA.

                            -･ 8-



The mai'n features and some characteristic values of the
Creys-MalviUe NSSS are given in Figure 13.

!t is emphasized that the integrated con.cept adopted for Ph6nix
h.as been retained, since the operating results of this reactor
and the experience provided by the Syiper-Ph6nix, Mark 1, project
showed that this concept caft be drafted, built and installed
without any special problem . However, the steam generatox
concept was modified. Super-Ph6Rix, }iark I, featurres fovr
generators, one per loop, whereas Ph6nix has twelve modules per
loop. The experience gained and the results of rLgany sca"L'e--rnodei
tests show that this choice, based on economical investment,
is a sound one.

At the begtnning of 1978, the progress of work on the s±te is as
forecast. The basemat of the reactor buSlding has been completed,
together wlth the water intake installations in the Rh6ne, the walls

of the reactor building are ris±ng frorn the ground, the reactor
vessel fabrication shop on the site is nearing complet±on
(as shown by the sl'ides).

With respect to the nuclear boiler, more than 8C)% cf all
sub-orders have been placed. Overall design studies are

consi.derably advanced, fabrication design work has begun, rnater±al
specifications have been written and supplies are under way.
All component engineering wtll be completed in i978.

The constructj.on schedule currently planned for this power
plant aims at reaching criticality in 1982 and industrial
corrmissionning in 1983.

The first year of construction of the Cxeys MalviHe power
plant has not revealed any gxounds for reviewing the choices
made. The construction of thts prototype is and wtll- be a
d!fficult job. It requires the efforts of professionals.
However, based on the experience gained by the operation of
                'Rapsodie and Phenix, and on the competence of the research,
engtneering and construction teams, it has exce!lent chances
of success today.
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4. FRENCHXNDUSTRZALORGANIZATIONAND
       EUROPEAN AGREE}i[ENTS R.EGARDING BREEDER REACTORS

4.1. Novatome

In France, the constructi.on of the Super-Ph6Rix NSSS for the
Creys Malville power plant falls wtthin the ftamework of subsequent
EDF plans fox this type of reactor: 8POO to 1opOO NVie instaUed
by 1992 and about 2EPOO lyfWe installed by the end of the century.

An adequate industrial organtzation was set up in 1976/1977 in order
to rneet the foilowing objectives :

. assume full responsibility for construction of the Supex-Ph6nix
   nuelear boiler and also of the series of boilers which wiH fol!ow
   this prototype,

. constitute the industrial !ink for the e>cport of th±s type of NSS$,

. ensure the prerequisite continuity of the engineexing teams which,
   as part of CIRNA and GAAA, guaranteed the success of previous
   French achievements in this aTea,

. ensure full integration of eRgineering and coraponent fabrication.
   The degacee of interdependence and interaction betvgeen the NSSS
   and the main components is such that the NSSS can only be

   designed and constructed under the impetus of a single ±ndustriai
   decision center, which is Novatome in this cese,

. involvement in other advaneed reactors (especially HTR).

In order to meet these objectives, the CEA and the ntain French suppliers
of nuc!ear components (Creusot-I:oire, Neyrpic, Alsthom-Atlantiq-ue)
created Novato!ne, a joint subsidiary, in 1976!1977 (Figure 1i-r').
Creusot-Loire has a controlling interest in Novatorne, is the
industrial leader in the coTnpany's management, and provtdes it with support
from its lndustrial resources particularly in the rnanufacturing
of components.
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4.2e ltllS}£Eg:2al,--g!!aii!gS.usEIEtk-ULsl}e--gl!!gdst lor !tl th EEC

Nevatoine has the following industrial counterparts in the

"continental EEC't. "
e Belgiufn, Netherlands and F.R.G. :' the compaRy rNB, of whtch
   the raatn shareholder i$ the German company Interatora, a whol!y-owned

   sub$id±ary of iovLI, .                               t.
e Ita!y : The company NIRA, of which the main shareholder is ou,
   of the M"meccanica Group.

Novatome, ZNB et NXRA are bound by cooperative agreeTnents.

4.3. Itiy!gRs}EyB.-gee{Lgelgga!-nta!iUEg.-Eg.ny.!2!.ggslr ts !n tb derreactors

The different countries of "continental EEC" find thernselves in rnore
or less the same situation from the standpoint of energy resources,
a situation distinguished by the absence of fossil fuel on their
terrttory, 3nd by uranium resources on a sca!e making it necessary
to Gse them as completely as possib!e by the use of breeders.

This community of interests natura1!y led to joint efforts in the
development of breeder reacters.

        '                            'F.R.G., Belgfurn and Netherlands have been bound for raany years
by agreements between research organizations, engineering companies
and utilities, aimed especially at the construction of the SNR 300
power plant.

France and Ita!y have also coinpleted joint research aRreements between
the Cornmissariat b 1'Energie Atomique (CEA) and the Comitato

Nazionale per 1'Energ±a Nucleare (CNEN), as we!1 as !i¢ence
agreernents between ,the CEA and NZRA.

These two groups came together in 1977 and concluded agreem'ents in
the fol!owing areas (Figure i5):

,
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. pool±ng of knowhow and harraonization our" research programs
   between the CEA (already harmon-ized with the CNEN) and
   organizations carrying out research in Fedexal･ Republic of Germany,
   Belgium and Netherlands; ''
e creation olr a joint cornpany under French law, the So6i6t6

   Europ6enne pour la Promotion des $ystemes de R6actemrs
   b Neutrons Rapides (SERENA) wi.th the following shareholders:

     . a French system company, SYIrRA (6cr)3 CEA, 4Cr% Novatorne)

       supplyingtheknowhowofFranceandTtaly; , -.
                                       ttt                                 '
     . a Genman system company, KVG (,51% !nteratorn, 19% GFK,
    ･ 15% Belgonuc16aire, 15% Neratoom) supplying the knowhow
       of F.ederal Republic of Germany, Belg'ium and Netherlands.

SYFRA has a controlling lnterest in SERENA. The latter is respons±ble for
negetiating, granting and managing the licences deriving frorn
this combination of knowhow.

These oveacaH agreements thus gather the fi:ve countries of the

"continental EEC" for exchanges at the research and engineer±ng
levels, as well as for the use of the knowhow pooled and

transmitted to the licensees･.Thus,efforts can be comb±ned to complete'
the !ndustrlal development phase of this type of power plant in order eo
meet with greatest effectiveness the growing demand for electric
power in the forthcomipg decades.

This organization should not be considered as a closed one, because

SERENA is ready to conclude su±table agreements with any inteyested
orgamzatlon.

As for the utilities of these countries, in 197tts they conc!uded
an agreement aimed at joint construction and operation of two
lndustrial scale breeder power plants.

This agreement was implemented by the creatio"n of two subsidiaries
of theseutilities, one Facench and the second German. The forrner
(NERSA: 51% EDF, 33% ENEL, 16% SBK) is responsible for ordering
and operating the Creys-}falville power plant.
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JS THEPROSPECTSFORCO}Q{ERCiALDEPLOYr･IENT

5.1. :tl:ksl-gll,!yAs.lgl}-a.l]l-el{.S21!.s}zhesitutionfterCrsM1Me

E!ectricit6 de France is the sole utility and is therefore responsib!e
for installing the electric power plants designed to rneet the

needsofFrance. ･.'/ ' '
Electricit6 de France has planned to estatrlish fast breeder power
plants in accordance with the availability ef p!utonium extracted
from pacessurized water power plants. EDF has thus drai`ted a
programforecastcaUingforacommitmenttotwoinitialpower .
plants in 1981, followed by a commz'tment to a series aiming at
&OOO to lqOOO }IWe installed by 1992. This prograrn could give rise
to 25,OOO MCJe capaclty by the end of the century.

NSSS design for the series following Super-Ph6n±x, MARK 1, began
in 1975 witY･ a set of preliminary studles, continued in 197611977

by extrapolation stud±es to an eiectrical capacity leve! of 1,800 Mtge.
This-study was tRtended to determine the type and scope ozr the
technological problems which wi!1 be ra!sed by power plants of this
power 1evel.

Simu!taneously, stu'dy work began,-.inteaded to achteve simplification
in design,, manufacturin'g and erection procedures, in order to reduce the
investment costs of the power plants be!ow the cost of the prototype.

These studies were carried out by EDF, Novatome and the CEA.
The latter organizes its research and development program -in

accordance with the requ±rernents revealed by these preliminary studies.

Pre!iminary studies for t'ne first of the series were initiated
in 1978. They are being carr!ed out at the request of EDF, which -ts
itself handling design of the conventional portion of the power
plant` Novatonie is carrying out prelirninary studies of the NSSS
with the pqrttcipation of the Zta!ian company NIRA and with the
support of CEA teams.

- 13 -



 The reference capacity of the power plant will be set in the course
 of 1978e This capacity wtll be greater than 12oo }GWe, since preli-
 minary studies have sho"m that extrapolation'Was technologically
 feasib!e, but it will not be very much over 1200 MWe, so that

 the sextes following Creys-Malville dertves rnax±mum benefit from
 the lessons learned in the design and construction of the

 prototype. . . ･
 Xt should be added that in 1978, being exceptionally well placed

 to do so, Novatome and INB have decided, w±thin the framework
 of their cooperation, to begin a comparative study of the
 pool and loop type reactors.

5.2. :T£I}g-!iygl.-gx£l9hf1 1

Simultaneously wi:th NSSS studies, the CEA and CCX3El･!A have begun
pre!iminary design stud"ies oi" fuel fabrication and reprocessing
plants with a capacity of about 100 t/yeaac, capable of fabricating
and reprocessing the fuel- from the first series of cemrnercial reactors.

Thesedesignstudiesarebasedontheexperiencegainedin .
prototype worksbops currently existing within the CEA :
                                                                   '
e in the area of fabrication, a prototype installation is operating
   at Cadarache, with capacity raised to 20 t!year. Xt fabricated
   all the cores of Rapsodie and Ph6nix and is geared to fabricate
   the first core of Super--Ph6nix, Xark X,

e in t･･he area of reprocessing, the pilot installation of La Hague
   with a capacity of 1 kg/day, has reprocessed the fuel from
   Rapsodie, thus achieving the demonstration of a cornpletely
   closed oxide fuel cycle.

   Another experlrneRta-1 instal!ation wt.th capacity of IQ tlyear is also
   operating at Marcoule, and is makkng i:s contribution to the
   knowhow used in the 100 t!year specific plant project.

- 14 ..



These fuel cycle piants specific of the fast breeder reactor
series, will be initiated in accordance with the first series

of commercia! power plants. .･

5.3. Costs

The intended objective of the introduction orr fast breeder power
plants is obviously to lessen energy de-pendence by an attempt
to achieve the most complete possible use of available uranium.
This objective must be attained under acceptable economic
conditions. In other words, the cost per kWh of the breeder wi!!
certainly have to be lower than that of the fossil fuel plants,
closely approaching the cost ier kVth"of''tihe'li'ght water nuc!ear
power plant,s.

mos't

Owing to it$ prototype character, the cost ef the Creys-Na!v±11e
plant is relative!y high. This situation is not specific to fast
breeder reactors, but ts characteristic of the construction of
every first rnajor 2nstallation exploittng a new technique. The
investrnent cost of the Creys Malville power plant is about
twice the cost of a !ight watesc plant of equivalent size. To lower
these costs, it is necessary to rely on the repetitive nature of
subsequent power plant construction, and on simplificatlon and

technical progress. ,
A series of power plants will have to be built befQre the investment
costs of fast breeder plants rnatch those of light water power
plants. The excess investment cost s' hould be counterbalanced by lower
fuel cycle cost.

Despite the difficulty of rnaking comparisons ef kWh co.qt between
future power plants and those of today, sorne indicatiGns are
aiready available:

. the share of operating cost (operation and fuel cycle) in.

   the kith cost of Ph6nix is already signif±cantly lower than
   the kWh cost of fossil fuel plants (13 to 14 c/ktgh) ,
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.. the k'vlh cost of Creys-Malville wiU probably c!osely
   approach the kPJh cost of conventional piant burniRg

   desulfurized fue!, -
. future variations in raw material cost will ,have no effect
   on the fuel cycle cost of a fast breeder plant, whereas
   a doubling oE uranium cost gives rise to aR increase of
   about 30% (about 1 clkWh) in the fuel cycle cost of light
   water power plants, and a doubling of fuel oil cost is
   obviously fuily applied to the cost of the fuel share of
   power produced by a conventional･power plant (about 8 clkWh),

                  F.. it seems reasonable to consider that between the oiiot
                                                     .   plant stage and the coatmercial scale plants for the fuel
   cycle, fabrication and reprocessing costs will ge down
   significantly. In the meantime, the burn up will go up
   by a factor of 2. Vnder these conditi･ons, it appears that
   the investment cost of the NSSS w･i!1 drop sufficiently below
   that of Super--P.he'nix, Mark I, for the. kVgh cost of fast breeder
   plants to approach a level competiti.ve with that oE light
   water nuclear power plants.

These objectives, wh-ich will provide a long-terrn - guarantee
of electricity supply, tndependent of imports and related

price fluctuat±ons, at kWh cpsts comparable to present costs,
are certainly not out of reach. They can only be achieved by the
construetion oE a series of power plants, rrtaktng it posslble
to benefit from the effect of reoetition in the construction
                                Lof the.NSSS and frorn the full use of fuel cvcle elants.
                                            Ji

v
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6 CONCLUSZONS

The knowhow gained by an extenstve, coordinated research

and deve!oprnent program has been explo±ted for the construction
and operation of experimenta! and dernonstration reactors.

This achievement will serve as a basis for construction of the
commercial prototype from 1977 to 1983.

The early 1980s thus appear as the period of initiation of the
commercial deployment of this series of power plants, y-he
estab!ishment o[" which is necessary to meet the energy needs

of the nat±on.
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／匪、ToPlc　oF　TH！s　sEssloN一一”DE＞ELoP凹ENτoF　FAsT　BREEDER　REAcTo即

lRosPEcTs　FoR　Co図図ERc1ALIzAT互oN”一一ls　1NDEED　A　cHALLENGING　oNE　FoR

μOF　US・IT　IS　ESPECIALLY　CHAしLENGING』TO　THOSE　OF　US　WHO　ARε

Rε＄PoNsIBしε　FoR　PLANNING、AND　門ANAG王NG　TH症　U・S」　BREEDER　PRoGRA洞・

IA凹　HoNoRED　To　BEI　A　PARTIcIPANT　IN　THIs　JAPAN　ATo凹Ic　INDus丁RIAし　F：oRu温

CoNFεRENcE　AND　I　BEAR　THE　BEsT　w！sHEs　oF　DR，　qξoRGE（WooDY）．Cu醐NGHA凹．

DIREcToR　oF　NucL．εAR　PRoGRA凹sワ　U、9S、』．DEPARτ卜弓ENT　oF　ENERGY、　DR』，　CuNNINGHA凹

REGRETS　THAT　HE：COULD　NOT　PERSONALしY　AT丁EM）　THIS　CONFERENC…三、

τHE　RoLE　o｝：　THE　FAsT　BREEDER　REAcToR　IN　THE　U』、S，　ENER6Y　FuTuRE　HAs

BεEN　THE　SUBJECT　OF　INTENSIVE　DEBATE　FOR　凹ORE　THAN　FIVE：YεARS，　　FEW

餌ATIONAL　ENDEAVORS　HAVE　RECEIVED　MORE　POLICY　ATT巳NTION　BOTH　！NSII）蕊　AND

ou丁slDE　THE　FヒDERAL　GovER醐ENT，

丁O　PLACE　THi三　CURREN丁　OUTしOOK　IN　PERSPEC了IVE／　LET　US　BRIEFしY　REVIEW

τHE　EvoLuTloN　oF　FIssloN　DεvELoPMENT　Poし夏C￥　王N　THE　U，S．　ovER　TBE：PAsT

SEVERAL　DE：CADES，　　　　　　　　　　　　　　　　　　　　　昌』

vo　u丁loN　oF　U‘’S　　　IssloN　DE　εLo　　EN丁’F｝6Lfと》

τHE　VAST　POTENTIAL　BENEFITS　OF　CIVIL王AN　APPLICATIONS　OF　FISS1ON　ENERGY

wERE　REcoGNIzED　IN　THE　LATE　l940’s、　　IT　wAs　ALso　REcoGNIzEDり　IN　THosE

EARLY　DAYS／　THAT　FOR　FISS10N　POWER　τO　HA＞E　A　しASτING／　PRAC丁1CAししY

！NE×HAusTIBしE　RoLE／　A　BREEDER　REAcToR　丁EcHNOLoGY　wAs　NEcEssARY，　DEvEL－

OP隅ENT　OF　BRE窪DER　REACTOR　Ti三CHNOLOGY　BEGAN　ALMOST　1「4凹EDIATELY　AND　王N

FACT，　THE　WORLD’S　FIRST　REACTOR　PLANT　TO　PRODUCE　ELECTRICAしPO嘩R　WAS

A　soDIu凹　coo｛＿ED　FAsT　REAc丁oRノ　・EBR－1／　IN　THE　U，S、　　EしEcTRIclTY　wAs　FIRsT

GENERATEb　IN　DEcE凹BER　c｝＝　195ユ　AND　BREEDING　wAs　coNFIR凹ED　sooN　THEREAFTER，
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丁目Ep・TENTIAL　RISKS　IMIERENT　IN　FISSI・N　ENERGY　WERE　ALS・REC・GNIZED

IN　THIS　EARLY　PERI・D』 A　NEVER　BEF・RE　IN・UR　HIST・RY　HAS　A　TεCHN・L・GY

BEEN　DEvEし。PED　AND　DEPLoYED　wlTH　sucH　cARE　AND　FoRE一τHouGHT、　OuR

ε×CRUC王ATING　LICENSING　PROCES串AND　OUR翻PHASIS　ON　CODES、　STANDARDS、

QUAL！TY　ASSURANCE・SAFETY　AND　SAFEGUARDS　IN　AL≒．FACETS　OF　OUR　NUCLEAR

PRoGRA辮s　AT正sT　To珊s、「 sHIs　HAs　REsbL正D　IN　A　sAFεTY　AND　ENvlRoN一

当ENTAL　RECORD了O　DATE　T日A丁IS　UN階C hED　BY　ANY　OTHER凹ATURE　ENεRGY

’丁εCHNOLOGY，　　　　　　　　　　　　　　　　　　　　　　　　　　　、

丁HE卜OTENTIAL　FOR　NUCしEAR　WεAPONS　PROLIFERAT10N　WAS　AしSO　R三COGNIZED

F剛THεOUTSET、　THE　EARLY　OFFICIAL　LITεRA丁UR臼S　REPLεTE　W酬CONCERN

F。R　THE　DIVERSI・N、　F・R　WEAP・NS　PURPρSES∫・F　FISSI・NABLE凹AT症R1ALS　IN

cIvlLIAN　APPL1cATIoNs；　　THE　S門YTH　REPoRT　（NovE凹BER　l945）ノ　THE　τ’Ru凹AN－

A丁L．EE：一｝〈王NG　PRoPosAL，s　（NOvE凹BER　！9塩5）ノ　THE　AND…三RsoN－LIむ王ENTHAL　RεPoRT

（MARcH　lgq6）・THピ’BARucH　PLAN”（」uNr　l946）・AND　s・・N・THus・T旺

PROLIFERATION　ISSUE　IS　NOT　NEWr C丁旺PIO粧RS　IDENTIFIED　THE　ISSU巳AND

ASS陛D　THAT　T曄LY　P『OCEDURAL　AND王NSmUTIONAL　SOLU丁10NS　WOULD　Bε

FORT｝→COP11NG聲

丁　E　ユ950’sL一’1ウR6擁bナfo茜　o≒”ClvlLIAN　APFILfとA　士oN6

FEDERAL　NucL巳AR　PoLlcIEs　AND　PRoGRA桝s　FoRGED　！N　THE　1950’s　wERE

uNAsHA凹EDしY　PRoMoTloNAL墨　　A　sENsE　oF　PosITIvε　THRusT　AND　Acco凹Pし1sH凹ENτワ

APROBLE凹一SOしVING　ETHIC∫PERVADED　THE　NUCLEAR　ENTERPRISE、　UNDER　THE

A丁o凹s　FoR　PEAcE　PRoGRA凹ノ　丁Hε　UIS，「PRovlDED　NucLEAR　REAc1－oRs／　u飛AN1u凹

FUEL，　ENRICH凹ENT　SERVICES　AND　丁ECHNICAし　ASS王STANCE　IN　DEVEしOP王NG
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CIVIL王AN　NUCしEAR　USES　丁O　COUNTR王ES　WHO　WOULD　AGREE「TO　BILA丁ERAし

SAFEGUARDS　TREA丁IES　THAT　PR・HIBITED　WEAP・N6　PR・DUCTI・N　WITH　THE

茜AτERIAL　AND　ASSISTANCE　PR・VIDED、’

丁HE　ATo図lc　ENεRGY　Acτ　oF　ユ95∠｝ジ　A　slGNAL　しEGAL　LAND凹ARK　IN　THE　U、S、ノ

齢DE　IT　POSS！BLE　FOR　T旺PRIVATεSECTOR　TO　BUILD　AND　OPERATεNUCLEAR

EしEc丁RIcAL　PLANTs，　Co剛ERclALIzA了loN　oF　NucLEAR　POwER　wAs　A　NAT王oNAし

βoAL，　IN　FuRTHERANcE・F　THIs・B」EcTI＞E、1 @THE　AT・剛。’ dNERGY　Co酬lssl・N

LAuNcHED　A　CooPERAT1vE　PowER　RεAcToR　DEMoNsTRATIoN　PRoGRA門、『

Nu暦ERous　REAcToR　TYP症s」　INcLuDING　丁HE　LIQuID　METAL　CooLED　BREEDεR

WERE　UNDER　CONSIDERATIONり　BU丁　THE　TECHNOLOGICAL　SUCCESS　OF　NAVAL　WATER

REACTORS　AND　TH症　EXISTENCE　OF　SしIBSTAN丁1AL　ENRICH図ENT　CAPAC1Ty　LEAD　TO

τHE　LIGHT　wATER　REAcToR　（LWR）　Bi三！NG　THE　FIRsT　cLAss　oF　REAcToRs

co澱醗ERc1ALLY　DEPLoYED　IN　THE　U、』S』、’　丁Hls　occuRRED　IN　THE　EIARLY　ユ960’s、

HE　1960’6　一一」「u∵s　r　　　1）　　6’sl”6　1’†　El”L　FB’『

As　THE　co酬ERclAL　DεPLoY図ENT　oF　uGHT　wATER　REAcToRs　BEGAN∫1NcREAsED

ATTENTION　WAS　GI＞EN　TO　PLANNING　FOR　T旺NE×T　GENERAT1ON　OF　REACTORS，

A種AJoR　PoL」cY　s’TATE：凹ENTノ　”C王vlLIAN　NucLEAR　PowER　－　A　REPoRT　To　TH…三

PREs1DεNTノ　ユ962”　一・uRGED　lNcREAsED　E凹PHAs王s　oN　THE　DEvELoP凹EN丁　AND

uLTIMATE　DE酬sTRATIoN。F　BREEDER　REAcToRs∵As入coN丁INGENcY　AGAINsT

POSSIBLξ　DELAYS　IN　THE　BREEDER　PROGRA凹ワ　CONTINUED　WORK　ON　A　VARIETY

OF　ADVANCED　CONVERTER　REACTORS　WAS　AL6。　ENVISIONED∵
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SεVERAL　YEARS　LATER／　AF丁ER　EXHAUSTIVE　TEC日NICAL　AND　εCONO凹IC　ASSESS一

　ENτs　oF　THE凹osT　PRoMlslNG　AD＞ANcED　coNvERTER（ACR）AND　BREEDER

REACTOR　TYPES　AS　WELし　AS　STRA丁EGIC　CO凹BINAT王ONS　OF　VARIOUS　REACTOR

TYPES／　THE　FOCUS　OF　THE　FISSIgN　DEVEILOP凹ENT　PROGRA凹　WAS　NARROWED　TO

AFFoRD　coNcENTRATIoN　oN　THE・LIQulD　ME丁AL　CooLED、F：As丁　BREEDER　R症AcToR

（L凹FBR）・　　凹ARsHALL！NG　AvA1LABしE　REsouRc『s　AND　APPLYING　THEr略　To　A

器：EP繭紬Rl凹sl：：瓢E欝：lllN：U：：1翻1：sCl瓢llUl翫

丁卜圧1　”CLASSICAし”　FISSION　DεF）LOY凹εNT　STRATEGY　ADOPTεD　AT　THAT　T1凹ヨ　WAS

BAsED　oN　uRANIuM／PLuTONIu凹　cYcLEs　AND　REcoGNIzED　THE　LWR一一FBR　sY凹BIosIsl

　o　　THE　PLuToNluM　sTocKPILEs　Accur4uLATED　FRo凹　LWR　oPERATIoN　wouL．D

　　　　BE　USED　TO　S丁ART　UP　A　BREE：DER　ECONO醒Yノ

・oE霞RlcHMENT　PLAM丁AILs　FRo階HE　LWR　FuEL　cYcしE　wouLD　BE　usεD　As

　　　　FERTILE　BLANKE丁凹八TERI’AL　FOR　BREEDERSI’AND

　o　　EvENTuAししYり　DEPENDING　oN　GRowTH　REQuIRE凹ENTs／　ExcEss　PLuToNIu凹

　　　　PRoDucED　IN．F：BR’s　couLD　BE　usED　To　susTAIN　LWR　oPERATIoN　AND

　　　　SUBSTANTIALLY　REDUCE　THE　NEED　FOR　ENRICHED　URANIU掲．

IN・THls　scENARm、盒REEDER　REAc丁oRs　wouLD　DIsPLAcE　LWR’s　FoR　NEw・

CAPACITY　ADDITIONS　AS　NATURAL　URANIU凹　RESOURCES　㍗｛ERE　EXHAUSTED　OR

BEcA鱈E　EcoNo凹1cALしY　RεsTRIcT王vE，　　PLuToNIu凹・INvENToRY　REQulRE川ENTs　FoR

NEw　FBR　cAPAcITY　wouLD　uL丁IMATELY　BE　suPPLIED　ENTIRELY　BY　ExcEss

PLuToNIu凹　GENERA丁ED　BY　THE　FBR’s　THE凹sELvEs，　　SINcE　F：BR’s　REQuIRE　No

lS。丁・Plg　ENRICH隅・F　URANIU齢ATI・NAL　ENRIC－PLANT　CAPACITY
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REQuIREMENTs　wouLD　uLTひ4ATELY　＞ANIsH、　　As　ENRIcH凹E：NT　TAlLs　wERE

E×HAUSTED　CENTURIES　HENCEワ　RE凹AIN三NG　しOW　GRADE　輔　HIGH　COST　NATURAL

uR今錘Iu凹　（uNEcoNo再Ic　IN　LWR’s）　couLD　BE　ExPしoITED　FoR　FBR　FER丁1しE

凹AKEuP　REQulRE凹ENTs　sINcE　THE　FBR　wouLD　usE　oNLY　NEGしIGIBLE　A凹ouNTs

OF　ORE・

下H王s／　THENり　wAs　THE　”cLAssIcAL”　sTRAτEGY　wHIcH　E凹E：RGED　As　U、S、　PoLlcY

IN　THε　1960’s：　　usE　oF　丁HE　uRANIu凹／PLu丁ONIu凹　cYcLE／　AND　ExPしolTATIoN

oF丁Hε　LWR－FBR　sY舶Blosls’、『　丁”E　cLAsslcAL　s丁RATEGY　D1D　NoT　E：×PLJciTしY

CONTE凹PLATE　THE　USE　OF　THORIU凹り　ALTHOUGH　1T　WAS　RECOGN王ZED　THAT　THE

uRANIu川　REsouRcE　BAsE　couL．D　BE　Ex丁ENDED　BY　uslNG　THoRlu凹　IN　FBR

BLANKETs　oR　IN　ACR’s，「

τHE　1960’s　sAw　丁HE　sTART　uP　AND　succEssFuL　oPERATloN　oF　EBR－II／　SEFOR／

AND　THE　CO凹凹1T凹ENT　TO　A　HIGH　PERFOR凹ANCE　FUEL　AND　凹A丁ERIALS　TEST

FAclLI丁Y D一一
DTHE　FAsT　FLu×TEsT　FAcILITY　IFFTF）』・

、AN　uNsuccEssFuL　sTEP　T・wARD　c・凹醍RclALIzAT1・N・F　THE　BREEDER・FER脳・

wAs　ALso　MADE　IN　十HIs　TI凹E　FRA凹E／　uNDER　丁HE：PowER　REAcToR　DE凹oNs丁RATIoN

PRoGRA図「
A「

qEAcToR　PLANT　DEslGN．　coNsTRucTloN　AND　oPERATIoN　PR。vlDED

vALuABLE　ExPERIENcEβuT　co湘ERclAロzATIqN　wAs　NoT　YET　IN　slGHT・THE

suBsEQuENT　PRoGRA凹　P日ILosoPHY　丁HA丁　E凹ERGED　IN　THE・し．ATE　1960’s　couLD　BE

cHARAc丁ERIzED　As越AND　TH6Ro已GHI　A　BRoAD　BAsE　TEcHNoLoGY

pRoGRAM　uNDERLYING　AN　INcRE凹ENTAL　APPRoAcH　To　scALING　uP　THE　L凹FBR

CONCEPT　TO　凹ATURITY劉
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pしANs　wERE　凹ADE　FoR　oNE　oR　凹oRε　PしANT　DE凹oNsTRATIoN　PRoJEcTs　一傭　THE

FIRsT　BEING　AN　INTER凹EDIATE　slzE　PLANT　IN　THE　300－400　隅WE　RANGEI　wHlcH

りし丁IMATEしY　BEcA凹E　THE　CLINcH　RIvER　BREεDER　REAcToR　PLANT　（CRBRP）

PRoJEc丁，　　IN　1971　丁HE　PRεsIDENT　AssIGNεD　THE　HIGHEsT　PRIoRITY　丁o　T｝4E

BREEDER　PR・GRA凹，E×PRESSED　SUP6・RT　F・R　A　SεC・ND　DE図・NSTRATI・N　PR・」鉦CT．

1灘赫：1：∵1980GoAL　FoR　DE凹oNsTRAI畔LMFBRAsACo　clAL

‘E1§70’s」∠1‡HE．L由R”b由磁

IN　THE　1971－1974　丁！凹E　FRA図Eワ　A　Nu凹BER　oぞ　sERIous　oBsTAcLEs　丁o　EARLY

CO凹凹ERCIALIZA丁10N　SET　IN＝

　◎　　THERE　wAs　INcREAsED　sENsITIvlTY　To　ENvIRoN凹ENTAL　AND　socIAし

　　　　1層PAC丁S　OF　ENERGY　PRODUCTION　IN　GE：NERAL　AND　OF　NUCLEAR　EN£RGY

　　　　lN　PARTICUしAR／

　o　　THE　NEED　AND　TI凹ING　oF　THE　BREεDER　oPTIoN　wERE　vlGoRousLY

　　　　CHAしLENGED／

　o　　FFTF　co串丁　AN．D　scHEDuLE　AND　CRBRP　cosT　EsTI凹ATEs　BEcA凹E　赫AJoR

　　　　ISSUES，

　ρ　　凹ANAGE凹ENT　PHILosoPHY　AND　E図PHAsls　wITHIN　丁HE　L凹FBR　PRoGRA図

　　　　1丁SELF　WERE　QUES丁10NED　（JUDGεD　AGAINST　SUCCESSES　OF　OTHER　COUNTRlES／

ll蕪撒A…EARE…RPHOUIl　LACKIN6DIREC　PURPOSE

6BREED1NG　PERF。R凹ANcE　TARGETs　wERE　DEBATEDジAND　THE　RELATI。NsHIP

　　　　OF　THE　FUELS　PROGRA図　丁O　LARGE　PLANT　DES王GN　EVOLU丁10N　WAS　QUEST王ONED

　　　　（IN　THIS　REGARD／　A　凹AJOR　ADVANCED　FUELS　PROGRA凹　WAS　しAUNCHED　1N

　　　　l974）j　AND　　　　　　　　　　　　　　　　　　’、
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　o　　THE　cREA丁loN　oF　THE　ENERGY　REsEARcH　AND　DEvELoP凹ENT　ADr41N王sTRATIoN

　　　　（ERDA）ノ　wHIcH　ABsoRBED　THE　AECノ’BROuGHT　INcREAsED　co凹PETITloN　FRO図

　　　　oTHER　ENERGY　丁EcHNoLoGIEs　FoR　RD＆D　REsouRcEs、「

IN　l972／　THE　ATo図Ic　ENERGY　CoM凹lssloN　魅1As　DIREcTED　BY　A　FEDERAL　CouRT

丁oDEvELoP　A　coMPR旺NslvE　L凹FBR　ENvlRo闇ENTAL－1凹PAcT　sT謡図ENT，　THIs

Ru1」NG／　BAsE：D　oN　THE　NムTIoNAL　ENvlRoN凹EN丁AL　PRoTEcT1oN　AcT　（NEPA）　oF

1969」　REQulRED　THE　scoPE　oF　THE　sTATε凹ENT　To　BE　A　凹A丁uRE／　DEPしoYED

LMFBR　EcoNoMY　As　oPPosED　To　AN　AssEss凹ENT　oF　IMPAcTs　oF　INDIvlDuAL

pLANTS　AND　FACILITIES、

PR…三PA衰A丁！oN　oF　THE　EIS／1　THE：coNDucT　oF　Assoc1ATED　PuBしlc　HE：ARINGsワ　AND

τHE　REsPoNsE：To　BoTH　Go＞ERN凹ENT　AND　PuBLIc　REvlEw　oF　THE　sTATEMENT／

wAs　AN　E×HAusTIvE　AND　THoRouGH　ENDεAvoR　sPANN三NG　sEvERAL　YEARs纏　　THIs

IN丁ENslvE　oPEN－FoRu凹　REvlEw　oF　THE　U、』S、’PRoGRA図　wAs　oF　vAしuE　To　ALL

NATIONS　WI丁｝→　BREεDER　PROGRA凹S，　　　　　　　　　　　　　　　　　　　　　　　．　　　’

E＿†　　’・ε　　　EIE　一ピ’士　　’　G6　　　D　A』』N　山　‘凹FBR　p　OGRAP4　P　A

ScHEDULE

T日E　PRINcΣPAL　REsuしTs　oF　THE　EIS　EFFoRT　wERE　THE　ERDA　AD凹INIsTRAToR’s

FINDINGS　THAT＝

　’（1）　　A　日1GH　coNFIDENcE　DEclsIoN　oN　THE　su士TABIしITY　cF　THE　L図FBR

　　　　　　FOR　LARGE　SCALε　DEPしOY凹ENT　COULD　NOT　AND　NEED　NOT　BE　凹ADE

　　　　　　AT　THAT　TIME／　DUE　TO　SEVERAL　RESIDUAL　UNCERTAINT1ES　AND

　　　　　　ISSUESj　AND

　（2）　　THE　LMFBR　PRoGRAM　sHouLD　PRocEED　THRouGH　THE　DE赫oNsTRATIoN

　　　　　　PHASE　IN　ORDER　TO　SUPPORT　A　HIGH　CONF1DENCE　DεCISION、
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BASED　ON　T日ESE　FINDINGS／　A　HIGHLY　FOCUSED　AND　INTEGRA丁ED　PLAN　WAS

FoR凹uLATED　AND　ADoPTED　IN　l976「，　　1Ts　凹AJoR　FEATuREs　wERE＝

oREsoLuTloN　oF凹A」oR　ENv王RoN酬TALンTEc湘cAし、　AND　EcoNo凹lc

　　　　ISSUES　BY　1986

　　　　－　　INTER凹EDIATE　scALE　DE凹oNsTRATIoN　oF　THE　co凹PLETE　L凹FBR

　　　　　　　ENERGY　SYSTE凹ノ　三NCLUDING　T日E　POWEIR　Pし．ANτ　AND　ITS　SUPPORTING

　　　　　　　FUEし　CYCLE　　　　　　　　　　　　　　　　　　　　　　ノ

　　　　一　　A　BεTτER　ESTI凹ATε　OF　丁HE　E×TENT　AND　QUAし1TY　OF　THE　URANIUM

　　　　　　　RESOURCE　BASE

　　　　繍　　RESOLUTION　OF　RE凹AlNING　HEALTトし　　SAFE’「Y／　AND　ENVIRON凹ENTAL

　　　　　　　ISSUεS

　o　　EsTABL！sH凹ENT　oF　A　sTA丁E　oF　PRE：PAREDNEssジ　sHouLD　A　DEc三sloN　Bε

　　　　MADε　1N　l986　τo　DEPLoY　THE　BREEDER‘，

τO　QUAN丁互FY　AND　SCHEDULE　TH1S　STATE　OF　READINESSノ　丁目E　PLAN　WAS　DRIVEN

FRo阻HE　FA旺ND　BY　uRANIu総uPPしY　AND　LWR　cAPAcITY　GRow丁H　Assu凹PT1oNs、

丁HESε　ASSU凹PTIONS　WERE＝

・AU・S・uRANIuM　REs・uRcE　BAsE・F　3・ク凹1しu・N　ST　U308川D

・細ucLEAR　cAPAclTY・F　600　GWE　IN　THE　YEAR　2000’1

τHJs、　Assu凹ING　O、3％ENRIc糀NTτAIしs　AssAY川RANIu凹REcYcLEβuT　No

PLuToNIuM　REcYcLE　IN　LWR’s／　FEw　LWR’s　couLD　BE　co歪4赫ITTED　FoR　coNsTRuc一

τ10N　BEYoND　丁HE　E：ARLY　l990’sノ　丁HA丁　1s／　FEw　LWR’s　wouLD　co図E　oN　L」NE

BEYoND　τHE　YEAR　2000、’

T精E　LWR　To　LMFBR　TRANs王丁王ON　couLD　NoT　BE　ABRuPTy　HQwEvER，　　TO　ALLOw

ドoR　AN　oRDERLY　L凹FBR　DEPLoY図ENT／　THE　FIRsT　LARGE　co凹MERcIAL　uNI丁　wAs

Assu凹ED　To　co凹E　oN　L1NE　IN　1993／　wlT｝→　A　BulLD　uP　了0　30　GWE　IN　TH巳

YEAR　2000，　　FuEL　cYcLE　cAPAcITY　To　suPPoRT　TH1s　scHEDuLE　wAs　ALso
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Assu凹ED　IN　THE　PLAN、「　SLIDEs　l　AND　2　su凹凹ARIzE　T目E　coNsTRAINTsワ　DRIvlNG

FoRcEs　AND　scHEDuLEs　IN　THE　l976　〕〉『BR　PRoGRA凹　PLAN、

下HE　CENTRAL　PATH　OF　THE　PROGRA凹　WAS　THE　SCAしEUP　OF　TECHNOLOGY　THROUGH

THE　sEQuENcE　oF　PowεR　PしANT　AND　FuEし　cYcLE　I）E凹oNsTRATIoN　PRoJEcTs藍　　Aしし

εしE凹ENTS　OF　THE　PROGRA凹　WεRE：DRIVEN　BY　REQUIRE門ENTS　AND　SCHEDULES　OF

τHE　DE凹ONSTRATION　PROJECTS，　WI丁H　THIS　凹ANAGE凹ENT　STRUCTUREワ　PROGRA凹

pERFOR凹ANCE　WAS　MORE　DεFINABLE：AND　凹EASURABLE塵

丁o　REE図PHAsIzE　THE　uNDERLYINd　PoしIcY　PRINcIPALs　一一　丁臼E　1976　L凹｝＝BR　PRoGRA凹

PLAN　RE：QUIRED　BOT｝→

　o　　REsoL．uTIoNり　oNE　w八Y　oR　ANoTHER／10F　ouTsTANDING　IssuEs　BE：FORE

　　　　DEPLOY凹ENT　COULD　OCCURj　AND

oAsTATE　oF　RE八D王NEss　sHouLD　DEPLoYMENT　BE　REQulRED∵

L凹FBR　PROGRA擁　　巨bI長ECTlbN1！良幽『ユζ｝77

BuT　THE　1976　L凹FBR　PしAN　HAD　Two　BAsIc　FしAws＝

OIT　DID　NOT醐ICIPATE　THE　FALL　OFF　IN　NUCLEAR　DE凹AND　OVER　THE

　　　　PAsT　sEvERAL　YEARs、　As　lNDIcATED　BY　DEc良EAsεD　LWR　oRDERs」AND

　o　　NE1THER　ITり　NoR　THE　EIS　oN　wHIcH　IT　wAs　BAsED／　TREATεD　E×PLIcITLY

　　　　AND　CONCLUSI＞ELY　THE　PROLIFERATION　ISSUE、

IN　APRIL　1977／　THE　PREslDENT　DEFERRE三D　co凹凹ERclAL　REPRocEsslNG　AND

FuRTHER　DE凹oNsTR入TloN　oF　THE　PしuToNlu凹BREEDER，　AT　THE　sA凹E　T糀目E

ε凹PHASIZED　COMPしETION　OF　THE　JOB　I「4凹£DIATEしY　BEFORE　US：　　CON丁INUED

co凹凹ERclAL　APPしIcATIoN　AND　vALIDATIoN　oF　T卜｛E　LWR　To　凹EE丁　ouR　ExPAND王NG

DO凹ESTIC　ENERGY　NEEDS、「

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　翼
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しET　US　EXA凹INE　THE　BASIS　OF↑H！S　NEW　POUCY　THRUST、　F！RST．　THERε1S

l門PしICIT　IN　THIS　POしICY　A　しESSENED　SENSε　OF　URGE：NCY　FOR　THE　DO門ESTIC

usE　oF　THE　BREEDεR、　　REcALL　T絃AT　THEI　1976　PLAN　Assu凹ED　ABouT　600　LWR

6WE　oN　LINE　IN　THE　YEAR　2000，　REsuしTING　IN　A　NEED　To　sTAR↑　DEPしoY王NG

τHε　BREEDER　IN　THE　1990’s／　PE良DING　A　FAvoRABLE　Dεc！sloN　IN　ユ986，　　τHE

CRBRP　AND　PRoToTYPε　PLANT　sc8EDuLEs　wERε　GEARED　BoTH　To　THE　ユ986

DEclsloN　AND　To　THE　YEAR　2000　Assu凹PTIoNs、

BuT　THε　FAしし　oFF　IN　LWR　oRDERs　ovE沢　THE　PAsT　Fεw・YEARs　TεND　To

hAKE　THE三600　GWE　FIGuRE　so凹εwHAT　oPTI凹IsTIc，　　THE　NEw　FIGuRE：usE三D　FoR

PしA麗NING　PuRPosEs　Is　ABouT　380　GWE　IN　THE　YEAR　2000，　　BuT山　As　sHowN

oN　SしIDE：3、　IT　Is　cしEAR　THA丁　wE　ARE　NoT　oN　A　TRAJEcToRY　τ6　Ac｝→！εvE

EvEN　380　NucしEAR　GWE：　IN　THE　YEAR　2000。

丁H薦　サ。↑AL　co鱈門ITM露N↑　OF　ロ良AN茎目凹　躍ε≡s◎URCES　A爲§◎G；AT露p　w！↑H｝38Q　しWR　GW鼠

1S　ABOUT

　o　 2・6MIししloN　sHoRT　ToNs　U308／　Assu凹ING　No　REcYcL・E／　oR

　o　　2．2門IししloN．sHoRT　ToNs／　Assu凹ING　REcYcLE　oF　uRANIu凹、

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　「

丁臼EsE　FIGuREs　ARE　τo　BE　co凹PARED　To　cuRRENT　U．S、　EsTP4ATE＄　oF　4、5

猷ししloN　sHoRT　ToNs　oF　U308　To　＄50　PER　PouND・　　THIs　しINε　cF　REAsoNING

Tε麗Ds　To　LEssEN　THE　uRGENcY　FoR　BREεDE良　DEPLoY凹ENT　IN　THE　U，S、

τ卜IERE　ARE　A　Nu凹BER　oF　FAcToRs　uNDERLYING　T卜｛ε　FALL　oFF　IN　LWR　oRDERs、

ls　wlTH　TH臼NTRoDucTloN　oF　ANY　NEw正cHNoLoGY、　しいIR　DEPLo覇ENT　HAs

SUFFERED　THE　εFFECTS　OF　BOTH　INSTITUTIONAL　AND　TECHNICAL　GROWING　PAINS，

11HAT　T卜｛E　PREslDENT’s　PoLlcY　suGGEsTs　τo　THE　U，S。　NucLEAR　co凹凹uNE’Yノ

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　暑
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τHEN／　IS　THAT　WE　FINISH　WHAT　IS　ON　OUR　PしATE　NOW　一輯　SOLVE　T日OSE　PROBLE凹S

wHlcH　ARE　王NHIBITING　FuRTHER　GRowTH　oF　LWR　cAPAclTY、　FoR　wlTHouT　FuR一

丁卜｛ER　slGNIFIcANT　DEPLoY凹ENT　oF　LWR’6／　T卜｛E　ADvANcED　REAcToR　QuEsT王oN　Is

LARGELY　IRRELEvANT、　　THE　PREslDENT　HAs　uNDERscoRED　THE　I凹PoRTANcE　oF

τ日ELWR　As　A　RELIABLE　ENERGY　6R。DucER　T四八T　cAN　G。　QulTE　FAR　I酬EETING

OUR　NEAR　TεR凹　ENERGY　NEEDS　WHILE　WE　RECONSIDE良内AND　PLAN　OUR　ADVANCED

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ノ．

FISSION　AGENDA、

丁HE　SECOND　PR王NCIPAL　REASON　FOR　THi三　BREEDER　DEFERRAL　WAS　THE　王NCREASEID

ATTENT1ON　TO　THE　PROLIFERATION　ISSUE，　　REPROCESSING　AND　RECYCLE／　WH王LE

o剛ARGINAL　NATIoNAL　BεNEFIT丁o　AN　LWR。oNLY　sYsTE凹、’ `RE　ABsoLu丁E剛sTs

FoR　A　BREEDER　EcoNo凹Y，　　STRIPPED　To　THE　EssENTIALs／　THE　U，S∵　PoLlcY

URGES　A　PAUSE　IN　CONVEN丁10NAL　REPROCESSING　DEPしOY凹ENT2　1N　ORDER　丁O

EXA図INE　TECHNlCAL　AND　INSTITUTIONAL　WAYS　TO　凹INI戸内ZE　THε　PROし1FERATIGN

PoTENTIAL　oF　THE　NucLEAR　FuEL　cYcLE，「　THE，U∵S∵　POLlcY　INcLuDEs　INDEF王N1τE

DEFERRAL．　IN　CO凹凹ERCIAL　REPROCESSING　AND　THE　PLUTONIU凹　BREEDER　IN　ORDER

丁O　REV1EW　丁HE　NECESSITY　FOR　AND　ALTERNA丁IVES　TO　BREEDER』REAC丁ORS　AND

PuREx　REPRocEss論、　THE　DEFERRAL！s　THE　I凹MEDIA丁εPRoBLEM」HowEvER．

THE　LARGER　ISSUE　IS　SEEN　TO　Bε　PROLIFERATION　RES王STANCE　IN　THE　PLUTONIU凹

EC6NO凹Y，

THE　AD阻NlsTRATI。N　sEEKs　AN遡。6維繭き1ρN丁目E

　O　　UNDESIRABILI丁Y　OF　FUR丁HER　NUCしEAR　WEAPONS　PROLIFERATIONj　AND

　o　　ON　丁HE　FoR凹　AND　MANAGE凹ENT　oF　FIssloN　ENERGY　FoR　clvlLIAN

　　　　APPLIcAT1oNs’，‘To　FuRTHER　THIs　oB」EcTlvE、　THE　IN丁ERNATIoNAL

　　　　FuEL　CYcLE　EvALuA丁loN　（INF：CE）　wAs　LAuNcHED　LAsT　YEAR、

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　姦
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」、S，　REPRocEsslNG　AND　BREEDER　DE凹oNsTRATIoN　scHEDuLEs　HAvE　BεEN

susPENDED、　　LMFBR　PRoGRA凹　PLANs　AND　scHEDuLEs　BεYoND　F：FTF　wILし　AwAIT

丁卜｛E　ou丁c6ME　OF　INFCE、　　　　　　　，

丁Hls　Is　NoT　To　sAY　THAT　ouR　〕vlFBR　EFFoRT　HAs　B｛三EN　ABANDoNED　IN　THE　U、S、

ON　T卜｛E　coNTRARY／　A　sTRoNG／　wELL　FuNDED　BAsE　丁EcHNoLoGY　EFFoRT　RE凹AINs

AND　WILL　CONTlNUE　UNTIL　INSTITUTIONAL　OR　TECHNICAL　SOLUTIONSり　OR　BOTH／

cAN　BE　FouND　To　凹1NI凹IzE　oR　Eし1凹1NATE　THE　PRoし1FERAτIoN　RIsK，　　AN

L凹FBR　oPTIoN　wlL．し　BE　凹AINTAINED，　　PRoGRA凹　FuNDING　Is　As　LARGE　oR　しARGεR

丁日AN　THAT　oF　oTHER　凹AJOR　L凹FBR　PRoGRAMs　l「　OuR　ENDow凹ENT　oF　ENERGY

RESOURCES　AFFORDS　US　THE　OPPORTUNITY　TO　BE　DELIBERATE　AND　THOROUGH、

丁HE　cuRREN丁　U、＄，　P盆oGRA凹　E凹PHAslzEs　INTENslvE　woRK　oN　ADvANcED　AND

AL丁εRNA丁1VE　FUELS・’ sHE　PLAN　ALL・WS　FLEXI皐旧丁Y　IN　CH・1C渥・F　FUEL　AND

FU巳L　CYCLE2　1NCLUDING

oVARIATIoNs。N　THE　coNvENTIoNAL　uRAN1uM／PLuToNlu凹cYcLE∫sucH　As

　　　　C・PR。CESSIN6　AND　SPIKING～AND

　o　　URANIu凹一233　PRoDucTIoN　REGI凹Es　wHIcH　couLD　Aししow　BENEFIcIAL

　　　　COUPL王NG　OF　BREED…三R　AND　CONVERTER　REACTOR　SYSTE凹S、

IN　PARTICULAR、「』 vE　FEEL　THAT　THE　PR。凹ISE。F　HIGH　6AIN　FUELS　AFF。RDS　US

TI凹E　TO　DEFER　BREEDER　DEPLOY摂EN丁　WHILE　EXA図INING　NON－PROLIFERATION

凹EASURES，

IN　ADDITION丁O　I凹PROVED　OXIDE　AND　CARBIDE　FUEL　SYSTE凹S、凹ETAしFUELS

AND　PYRO凹E丁ALLURGICAL　REPROCESSING　ARE　AL－SO　UNDER　RECONSIDERAT1ON塵
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SHoRTLY、　THE　FFTF　wlLL　BE　co剛NG　oN　LIN島PRovlDING

oAPowERFuL　TooしIN　BREEDER　FuEしAND　MATERIALs　DEvELoP酬T」AND

　Q　　A　BAsELINE　FRoM　wHIcH　To　scALE　uP　HEAT　TRANsPoRT　sYsTεMs　AND

　　　　CO凹『ONENTS、

SoDlu凹　sYsTEM　HARDwARE　DEvELoP凹ENT　AND　TEsTING、、wlLし　coN丁INuE　To　HAvE

HIG卜｛　PRIoRITY　IN　THE　U、．S∵　　WE：v王Ew　THls　ARE：A　As　BEING　oN　TI4E　cRI丁IcAL

PATH　To　A　vlABLE　L鱈FBR　oPTIoN，　　THE　PRoLIFE：RATIoN　IssuE　Is　couPLED

しARGELY　TO　CHOICE　OF　FUEL　AND　FUEしCYCLEI幽AND　IS　ESSENTIALLY　INDEPεN－

DE鍾T　OF　HEA一RANSPORT　SYSTE凹S　AND　BALANCE　OF　PLANT、’ eOR　THESE　REASONS，

丁HE　DE凪OP凹ENT　AND丁EST王NG　OF　SODI脳SYSTE凹S　W1しし　BE　PURSUED　WITH

v1GoR，　　THE　U、』S∫　E×PERTIsE　IN　DEsIGN　八ND　凹ANuFAcTuR巳　oF　soDIuM　sYsTε凹s

蝦LL　BE　PREsERvED　AND　ENHANcED、　　OuR　TEsTING　cAPAB王LITY　AT　SANTA　SusANA

IS　AMONG　T卜｛E　図OST　ADVANCεD　AND　FしE×IBLE　IN　THE　WORLD，

FINALLYワ　ALL　PRoGRAM　ELE凹ENTs　wH＿し　BE　DRI＞EN∫　FocusEDり　AND　1NTEGRATED

BY　AN　L凹FBR　PしANT　DEsIGN　EFFoRT∵　　THE　TARGE：TED　PowER　RATING　wIしし　B巳

IN　THE　600一一700　凹WE　RANGE　一一　A　sIGNIFIcANTLY　LARGER　scALEuP　THAN　THAT

oF　THE　CRBRP　DEsIGN、’　FuEL　AND　FuEし　cYcLE　FLExIBILITY　wILL　BE　AN　ExPLIcIT

GOAL。F　THIS　DESIGN∵

To　su凹凹ARIzEり　許Ro凹　THE　UI’S，　Do凹EsTlc　vlEwPolNT、　丁日ERE　AP｝）EARs　To　BE

四丁・DEVEL・P　A曲融PR・DUCτAND　T・EXA凹INE　PR・・FERATI・N　C・NSmERA－

TIONS凹ORE　DELIBERATELY、’ vE　HAVE　TO　SET　ABOUT　TO　DO　SO，
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  Introduction

  In the Federai Repubiic of Gerrnany, nuclear power reactors
i with a total capacity of about tiig.4oo MWe, a reprocessing

  plant with an annual capacity of about 4o tons per year and

  piants for the fabrication of LWR-£uels, HTGR-fuels and
  mixed oxide fuels are in operation. Two large and four srnai-

  ler nuclear research centers with several research reactoxs,

  acceXeratoxs, hot ceUs and-･m'any laboratoxies are in work±ng.
  Radionuclides are widely applied in industxy, medicine and

  research.

  The radioactive wastes arising frora these activities are

  treated in such a way that

       - their voZume is reduced to a minimum
       - the reraaining xesidues are transformed into solid
         products weU suitable Eor final disposal
       -- and onXy innocuous amounts of radionuciSdes are
         released into the envirenment.

-2 -･
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frhe radioactive residues are disposed of in deep geologic Eor-
mations, thus excXuding any contact with the bsocycle,El - 5:

                                 '                                             '

Nuclear energy is expected te piay an important role in the
future eneacgy suppiy, An instaUed nuclear power capacity of

2o - 3o.ooo MWe is anticipated in 1985.

To cope with the future demand on reprocessing and ntxed oxide

iuel fabrication, a big nuciear fuel cycle park wiii be buiit

and shouid start operation around 199o. Xt wiU comprise a re-
processing' plant with a throughput of 1.4oo t/y, a mixed oxide
fuel fabrication piant with an equivaient capacity and piants eptsts

for the treatment of ali radioactive wastes arising. The nuclear
iuel cycle paxk wiU be erected on top of an appropriate salt
formation ehabling the final disposal of the waste residues be-
low the site. rl r6'l
              --
An irnportant R & D - prograrn is undex way to rnake the techniques

avaiiable for the treatment and disposal of the wastes arising

£rom repscocessing and mixed oxide fuei fabxication.

!ttgL-gl3sg-!!Lgsl2,32I!L2,s2Mg-Eig}M,s}..iLggSf2sowandrnediumle 1l diwastes

K.

              'be'
The methods use

quid effluents are

evaporation. The
cieax power. piants

with htgh contents
tors achti.eved are '

In the power

e,g. from Xaundx±es
txation on settling

"irFthe-gii;eg k iarge

eEfluents are

k
     or the treatment

      chendcal
    dhercical

      fox the
      of saits

     xn the range

stations the

       and shower$

       Eilters

       paxt of
 evaporated.'

F R. <IS'

             oE low and rnedium ievei ii-

      precipitation, ion exchange and
    preeipttation is applied at some nu-
     treatment oE low a.ctivity effluents

      and dirt. Mhe decontamination Eac-
         of 2 - lo.

    very Xow active e£ftuents arisinl
          are usually enly cXeaned by fU-

     .

      the low level and all medium level

    The exper±ences gained so £ar are verY
    ･-t.nty '

   "- 3-
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         '      good. Decontarnination facters of lo4 ･- io6 are achieved.

      At the big nuciear research centers where cheap-waste heat is

      not avaUabZe, vapor compression evaporators are usuaUy ern-
      ployed. At the Nuclear Research Center Karisruhe, about
      11e.ooo m3 oE radioactive efEiuents have been treated up till

      now in this type of evaporators. Vapor compression evaporators
      are very economic in operation as they are consuming no coo"ng

      water and almost no energy for heating. However, Erom our expe-

      rience it turned out that their application should be restric-
      ted to low levei effluents. With higher levei wastes the main-
･{.,i,i/t- ･-

 dii
?.t･;igegn.cg.ge.gdg.:2gilcsgr2:ggg,ggs?;.XO.X2. 2.0:2･ EXt2Fgi･ ,'llg.IXIIIhg2;IIIitS..., ...- '

      struction principle.

      Nuclear power plants usually employ natural convection evapo-

      rators. They are much iess economic in energy and cooling water

      consumption but do not xequire aimost any maintenance. There-

      forer they are also used fer the evaporation og,'higher active
                ig
      ef£luents.

                                                '                                 '      Clean water with lew salt content 'as frorn primary reactor coo･-

      lantsr fuel elernent storage ponds, or evapoxator conden$ates,
      is usuaUy decoRtaminated by organic ion exchangers E7 - lo ]

      Due to the vexy effective decontamination precesses eraployedt

      only very smail amounts o£ radionuclides are discharged into
      the environment.･ The totaX arnounts discharged' annuaUy in the
      whole Federai Repub2ic with the liquid effluents is < 5 Ci.
      For comparison it shouid be noted that the total radioactivity

      of only the River Rhine originating £rom fail-out and natural-･
      ly occuring radienuclides amounts to about 15o Ci (raaximum 64o)

      peryearE"] ' ' '

- 4 ...
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Soiidification of low and rrtediurn level ii uid waste residues

x..

Zke Cg

x

            --3 -2
.-

g?(lo-2-lo gocm ed-1).

  ptpewnsAt o£ the ieach
   provements

   Large
   corporated.

                                 - IIIPrior to finai disposal the residues arising from the treat--
ment o£' low and medium level iiquid effluents have to be

transformed into solid products which have to meet the foZlo-

wing specifications:

         t -･ iow soXubiZity in water and salt brines
             - good chentcal resistance･

             - good resistance to irradiation
             - not easUy burnabie oy degradabie

             ･- £oxmation of stabXe biocks with good me-
               chanicai strength. '

At the time being mixing q#.･evaporator concentrates, fiZter

residues and ion exchangers with concrete is one of the

raethodsemployedinlargescaie s-lo .Theprocessis
reiativeiy simpie and cheaptH{91maecXkg;' cernentation incxeases

the voiume o£ the res±dues by a factor o£ about 2, the harde-
ning is sensitive to the chemicai composition oi the waste.
and the leach xesistance is only moderate >. egsxe(k'ueLx fwh `uaegtthkke's.}

                           Recent inve ' ations em--tshe-iitR--
                      resistancebyaddits{{S$kS. gavein-

               up tiil a factor loo.

          araounts of Xiquid waste concentrates have also been in--
     ..,. g#i:isilgligglsi$ji:l:l6"1zg.gh:3N}sig'(ee:x,Rsg2i:iih,ggg:ez.xggkE'

     trates with a totai activity ef 5o.ooo CS have been incorpo-
     rated into bitumen by a scxew extruder, yielding 2.5oo drurns
     with finai product lpt8 -' lor 12, 13                                        'l

  -.-- -.--. --
     The experiences gained so far with bituminization were rathex
     good. The properties and the long term behaviour of the fina:

     products under dif£erent conditions have been thoroughly in-
     vestigated. The leach rates of the final products are usualiy
     lower than those of cement by 1-2 orders of magnitude
     "o-4 g.cm-2 - d-1, exept for products contiaining hydrate-

     forming salts), the vOiume is lower by a factor of 2 - 5.

(xg 2cyptg e]vg igke qeitiy!N:eN tetivtede Xg esu".. ･Kcg>{er GeMNe gk,sgs'Aeg

X.,ua" `glX,.ktwse'fSg'g42LeMtsim .,..
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KDftsgeute}mpeap+gmes--inrt inwever,muthermaliyinstabie

products shouXd be excluded from bituminization.
    gtw

RecentXy, a new process has been developed fior the conditio--

ning of spent ion exchange resins. A mixture QE styrene-com--

pounds with divinylbenzene and a catalyst are poured on `wet

ion exchangers. Within a few days a polymerization takes

place and a solid biock is £ormed [ 8 ) . The product
quaXity is similar to that ef bitumen-prbducts. A mobile unit
has been constructed by a private firrn in which at difEerent
reactor stations about 6o m3 ofi spent ion exchange resins

have aiready been conditioned [14 :i

StSELSI}-lwa.l,-.l!,Sg}M,sLEc{itE!igEihl li dats

 Up tUX now, oniy smali amounts of high level fission product
 solutions have arisen (N 4o ra3). The German poiicy provides

                                                              t l/ for a convexsion oE this type of waste into glasses or pxo-

 ducts o£ equai quaiitie$ after an appropriate cooling time.
 For the development of suitable products and processesr a
 large R & D･ - program is being carried out[15, 16 ). Boro-

 silicate gXass bXocks and phosp. hate glass beads embedded into

 ametaimatrix,have"beendeveZoped. ' ' '
,t[ggge'klg,eglilheoS {g,i ib.`ts.,geg.. "za.%"iv.te, 11e,a.g`e,S...i.,ment tt

 ･ggess{iys was to get a produgt which is not sensitive to varia-

 tions in the waste composition and can incorporate ail the re-
 levant ele;aents in sufEicient concentrations. To exarnine the

 properties oE the products .deveioped, sorae real highly active

 glasses have been produced aiready, in totaZ about 15 kg with
 a totaX activity of 44.ooo Ci. Xnvestigations on micro- and

 macro distribution of the radionuclides, leach rates in water
 and salt brinet reactions between gias.s and sait, stored

 energyr heiium buUd--up, recrystallization etc. have been car-
 ried out L 17 - lg j . :n tirae Xabs experixents with Cm-242

 oc -doses as they are expected in xeal high ievel giasses

-6-
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  within lo.ooo year$ have been app"ed to borosUicate glasses
  within about 2 years <2.s.Io12 rad). AEter this irradiation

  no significant deterioration oE the glass quality has been

  observed. In other experiments the chentcal cornpatibility o£
  berosUicate glasses with piutonium and other actinides ha$

' been studied and their soiubUity in glass estabiished.
                                                          u

  The leach experiraents have revealed, that the leaching is

  essentially a corxosion process which starts with a selective
  leaching of alkalsiFons, foUowed by a sweliing, bursting and

  detachment of the thin depleted layer (ct 1 m). After this,

  the process starts again. rt has been demonstrated that the

  plutonium is weii fixed in the detached high poiymer sUice-
  O,,"g7,,.Mag/st,e,.fe2,[t.,S,49 gl in' 1,..SertY ile.9.gvile';,'t.caEiifw eke Etk bug6{"etAs,)grt;sesc

  xt has been possibie to convereiigIK asses into micro--crystaixine

  giass cerarnics by addition of certain eleraents (e.g. M) and

  a speciai annealing prograra. These.pxoducts are therrnodynarni-
  cauy rnore stabie than gxasses E17, lg, 23, 24 J

  Xn the Erame oE the development of phesphate glasses active

  sampies of 16 kg and a totai activity of 38.ooo Ci have been
  produced so far. A part of thern has been incorporated as beads

  into a rnetai matrix. The embedding of glass beads into a m･etal

  matrix ieads to a reduced central temperature thus preventing

  devitrification o£ the phosphate giass during final storagetf25
 {l>or&i)trt"c(l51tY'vterC(sSi･ ognenoCSf high ie<tl>ei iiquid wastes into gias"'IPts "

  threeuetechncaX roces havebeendeveioped.

  At Karlsruhe, the waste is mixed with fthe glass powder,

  sprayed or dxopped into a ceramic spray tower ee keated to
  about 1.asoOc. when spraying, the fine dropietS drY hOgUellsi9. n

  icheir way down to the                        electrode beated                                        cerandc melter.vwhich is
  directXy integrated into the calciner. Eaveryks.-beftms{?eL:El2f{67 oiten

                                                    '  borosiiicate giass is withdrawn and poured into a metal cyiin-

  der. 1?he o£f-gas passes through a sei£-cieaning Eilter which

1
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     is filZed with smaii cerarnic beads and maintained at tempe--
     ratures of about 1.oooOC so that the deposited Eines tfignmNa J?irege'P

,tw-V .ww drop$ slowiy back to the melter. rn inac-
                                         j     tive pilot scaXe exp.eriments, about 21.ooo i of simuiated
     waste has been convexted into 4.ooo kg of glass.[16, 19, 26 ]

     The Gelsenberg company is operating a Simiiar electrode hea-
     tea cerarnic meXter Snto which the HLLW is fed together with

     the appropriate amount of phosphoric acid. The evaporation

     takes piace on thg surface oS the mei#. The phosphate glass ,,,
     is withdrawn continuousiy and passes through nozzies from
     where it drops onto a cooled rotating plate, -formlng.glass
     beads. These are transported into a metal canistefljglhich igr

     eea is fUied up with a iow meiting rnetal (e.g. Iead--aileys).

     The technique oE ernbedding into a metal matrix was developed

     by Eurechemic. 4oo ]<g oE giass have been produced so £ar in
     thisunit[16,25] ' ･

     At JUIich, investigations are rnade on a drum drier from which

     the dried mixture of waste nitrates and glass forming addi-
     tives is taken off by a blade ap,d falls into a grdphite cru-
     cibie. In the crucibie whi6h' asVr acts as a finai containerr

     the mixture is molten to a borosiMcate glass. Zn the course
     of the experiments about 5o kg of glass have been produced up
     tin now Ei6, 27 ]

     Recently the decision has been made to concentrate the Gerrnan
                                                    ee     actSvities in the tteld of high level waste soiGdification to

     oniy one process untU its hot demonstration. The PAMELA-pre-･

     cess (Geisenberg) leading to phosphate glass beads in a metal
     raatrix has been seiected for this purpose. For its implernenta-･

     tion a cooperation contract has been concluded with EUrochemic.

                                                       '                          -t
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,



                          -8 --

 Low levei solid wastes

 Zn the big nuclear research centers the burnabie iow level
 solid wastes and organic soivents are incinerated. At Karls--
 xuhe, since lg71 about s.ooo m3 of solid wastes and lso rn3

 of organic liquids have been burnt.vaasbeutsslmafus{ptgepsivetw

-amaeessggee?sigpt ).rtssp.ecialEeatureisthe.off-gas
 cieaning by ceramic fiiters at high temperatuures. The ashes

 are incorporated into concrete. The overaXl volume reduction
 achieved was about 1 : 8o. The aver.age activity of the off--
...gases was 4w.Io""10 ci/rrt3. y(9 and 2･io'-12 Cz'/rn3 o(,l:s, lo, 2s]

 At the JUIi¢h Center xecently a furnace has been developed
 in which the wastes are burnt in an oxidation chamber after

 having been decomposed in an pyrolysis chamber situated
 above. The ofi--gases are cleaned by steei feit filtersC29 ]

                                    '
 The non-combustible wastes,in the smalier plants also the

 combustibie wastes are generally reduced in volume by baling.

 A volume reduction of 1 : 3 -- 1 : 8 is being achieved by this

 process. T.hecornpacted pieces are pushed into a wire gasket ;n--

 serted into a drum, the ernpty $pace is fUled up with concrete

 grout.

 At Karlsruhe, a special hot ceXl is available for the treat-
 ment of m6dium level solid wastes. There, they can be chopped

 into smaU pieces, sorted, packaged and inserted into concrete.
 A heavy duty manipuiator and several rernotely handied tools

 are avaiiable Eor this purpose. '
                                                           '
     '

 S ecial wastes ay±sin from re rocessin and mixed oxide fuei
 elernent Eabrication

 Up tili now, only smaU arrtounts of o6 -bearing and high level
 dipttsee wastes have arisenptl2fTherefore, in rnost cases it has been

 possible to treat them as, or together with sw }See$s
             tt.     . --t.t{t-..--,..
 twwvL{x}teciiY -tnyer detw i{juftitik.{g3g･ ･ltlratE;svc"(･EvMstefiL. 6v,eE! ljS[l> l8 -･ mastec.
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           'wa. To cope with the needs of the planned big fuel
      park, R & D -･ work in the tield oi E>c -bearing and high
      soiidwastesS$carriedout v･.;S'Forthetreat-

        solid OO --bearing wastes a wet combustion pacoeess ±n a
    mixture of nitric and suiEuric acid is being deveXoped
        -:' :"'Xt aUows a xeiativeiy easy recovery of pluto･-

        treatment of cladding huils investigations on baling
fouowed by incorporation into concrete are carried out.i)[ 3o]

Preliminary experirnents on the treatment of Eeed cXari£ica- '
tion residues have started recently.

                                   '
Furthermore, a p=ocess has been developed in which spent tri-
butylphosphate <TBP) is separated frorR the diluent kerosene

by extractien with concentrated phosphoric acid. The kerosene
after purification on siiica gei can be recycled into the re--

processing piant. The TBP is soiSdified by mixing with PVC.
The process has been dernonstrated with 2oo m3 of reqi spent

TBP since 1971 [13 :1

To avoid the volume increase oti waste residues at the neutra-
iization o3j:Xtwitric acid nvs prior to evaporation or

soiidification a process on chemicai denitration has been de-
veloped. Formic acid is reacting with the nitxic acid accor-
ding to the equation:

         2HN03 + 4HCOOH-eemupttatamui N20 " 4C02 +5U20

Oniy gaseous reactx'on products and water are for:ned.

The process ha$
experiments and'

18.ooo i iitexs

already been demonstrated in active

in 9o inact±ve piiot plant runs with
oE nityic acid solutions [13, 31 ]

lab-scale

 about

1) Work carnted
ciuded with

 out
the

 in the
Euxopean

Erarae oE a research contract con--
 Community.
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Pxinc± Xes of final dis osal of radioactive wastes in

txt.-t

  es. ･
rx ff}'

rock sa±ts

   t t..ttt
Zn the Federal Republic of Gerrnany many years a9o the deci-

ik..ggs,gge,g,:･ gd;.;:.s'i ggo.?e.2, g,gg2,r:, gtga:xg"g,ge,2.i:"es

ground is not envisaged. Sea disposaiJ'wiii only be carried

out for wastes which are not suited for .geoiogic but weU
suitedforseadisposal. A'V -
Fox geologig disposai rock sait forrnations axe favoured.

They are found onZy on places weU isolated frorrt circulat±ng
water. The rnechanicaX strength of the xock salt is simUar
to that of concrete and aliows the excavation of chambers
oE sorne ten.thousands oE cubic meters and of cavities of

even a £ew hundred thousand cubic meters which are stable
without any support. The heat conductivity of rock'salt is'

about 2 - 3 tiraes higher than that of other rocks. This is

iraportant for the disposai o,f high level waste$. The most
l･ :gos:ggt,gl･ :j,i}f?･,,r,.gg:.sostmp.ci,i.i ill/2.,yiiltih xgsgeg.t.gg,:g.E2gy, g:,'

pores and          fissures                                                        by                                         tightZy                                                 closed                                  become
the plastic flow. Xn Germany there are nurnerous huge reck

salt Eorrnations avaUable.

                                         '
Dis osal of iow and rnediurn ･level wastes in the Asse salt mine

' T,

(
I
i
l
l

For the demonstration o£ the disposal of radioactive wastes
the abandoned sait ntne Asse U has been purchased by. the

Federal Government. Xn the frame of an expentrnental disposal

program, since 1967 about 8o.ooo drurns containing solid or

 soXidiiied low level wastes have been stored there. Wastes
:;' ::,S,dgX2,rSt.2,2gi2. :gO. : ,2;O..:E/:.g2.gtt'-eYt£g'LC8es.61.I[lg.(Egls?$e

     ste,".t,ill.FY.a:;gt..2,:l,g,s-B7.::e, :gxzr.ge,g,iegg,ggo.$ gr.",m,,.s .krdLs}{,'tid,.,,fe ,,,?eJttt･

ajig-K)"-peopstwsetsrst are packed into prefabricated cencrete con-

 tainers of 15 cm waU'thickness.

>KhnveCK, ewt teLe ipg･efeec
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   According to the technique employed recentiy the drums are

   aUowed to roii down a slope within the storage rooms and
   theen covered with crushed salt. Xn this way, the waste drums

   axe aXmost cempletely ernbedded in the salt. Once a room is

   EUIed, its entry is sealed by a concrete wall. 7rhe usuabie
                                               3   voiume of the rooms is usuaUy about 36.ooo m (6ox4ox15 ru).

                             '
   [rhe 'ruediurn level wastes are usuaily shipped to the shaEt
asf the Asse mine in large shieXded .containers holding

   5 -- 7 drums. Aiter transfer into single shielding containers
   8h,sy, :r.g.igxgx;S.xhE,oggh. Ileeljsia)g{ll,gshafts tga:xgog]g$.g2,t¥g.fihg!.:

   tuated beiow.

   Up tUl now, about 1.3oo drums with rnedium levei wastes have

   been disposed of by this technique. wwd
   serfeevwapae--;kbeen--exee-eg"sk,i ee6 major pMoblerns have been en-

   countered. After fiUing the storage room wiU be seaied.

   Although the principles of the storage techniques described

   above are quite simpie and thegr Eundaraentai safety obviousr
   gh.:,sx.pg;i:2"ht.gi.g,i::}ii:/gg2k.gr.2gr.:l .gigk Xe,gO.g.tigggd,.f2g,a....

   a suf£icient long period of time. During this tirne, furthex
   improvements should be possible.[32 - 35 :

                  '                             '
   To faciiitate the disposal technique for medium levei wastes

   a cavern is being excavated actually at the Asse mine into
   which the drums can be introduced without shieXding via a

   bore hole £rom directiy above ground. By this technique the

   transport of the heavy shieldSng casks through the sha£t
   couid be compieteXy avoided and the throughput increased.

   Actually investigations are made on a process in which evapo--

   xator concentrates, and siudges are mixed with hydrauiic bin-

   ders and pumped into a sait cavity where they should forrn a
                                                                  e ve   soXid monoiithic block. Prei.z'ntnary resuits are rather pm Ptrpmpwsvuf8

                             '        '

                                                                , l･
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ZE it is possible to deraonstrate that the saiety standards

can be met, this process wouid be an interesting alternative

to the actuai technique of pouring the waste into drums and
pUing these up in the room$ oE a sait ntne. A precondition
ior this proceduxe is that the waste production and the Ei-
nai di$posal are located at the same site E1]

Dis osal of hi h ievel wastes in xock salt
 High level wastes have not been disposedXiiilo iar. However, a +i

 large R & D - program has aiready been started in this field.

 It comprises experiments as weU as the deveiopment oE a
 iarge computer prograrn on heat dissipation.

ecZn field experiments with electricai heaters the theoretical
                                                  ' results are exandned.

            . ''v.. '
 The heat distribution and dissip, ation in the compiicated
 systern of rooms and pilicg=s is already very weii known as i$
 the effect of variations gE pararneters. For iliustration it

 should be mentioned that in case of

          -- a glass containing 2o g by weight o£ lo years
            oid fission pxd'aucts

          - glass blocks of 2o cm diarneter

          -- bore holes £iUed up to a height of 5o m with
            glasscylindersand ･ ･
          - distances of 2o m between the bore holes
    , (hexagonalarray),
 the raaximum temperatuxe in the salt wiU.amount to about 24oOC
                                     M?es" eq
 andthemaxirnumternpexaturewiUbe `                                             after 36 years.

 Besides this, safety assessments artt(age and the technieal

 equipaent for the handiing of the high ievel waste is being
 deveioped. The first experirnenhal disposaZ with a limited

 amount of high ievel waste is antici.pated to start around

 1984. The disposal wiil be carried out under coRditions which
gg3gr2.rggrgg gsggggtg' i{itEls,i,{7E}¥..g.;pg".ggs.:g 2;gh.}exe,l .wg.s;2.yyi

 [ 32-34 ]
  ptt.
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Dis osal into non-saiine forrnations
                                       g

To create another option for the final disposal of low and
medium levei,--especiaiiy bulky waste, the suitabiiity of an

abandoned iron ore mine wa for this purpose is
being investigated-E32 - 35]

               ".v･kpa

For the disposal of Xiquids･containing t}yeHbllti$Ev without any

burden to the environment, the injection' into an exhausted

oU lense close to the Karisruhe Center is under investiga-
tion E 36 1

                                                 x

Conciusions

Large arnounts of low and !nediurn ievel wastes have already

been treated and disposed of in the Federal Republic of Ger･-

many. Zt has been possible to treat thesewaste$ in such a way

that only innocuously smail aruounts have been reieased into

the environment.By the treatment, the waste volumes largely
have been reduced and the residues transfoxmed into solid
products weil suitable Eor final disposal. Irhey have been

disposed of into a salt ndne, thus preventing any contact
with the biocycie.

Wastes arising Erorn the reprocessing of $pent nuciear fuel or

from the Eab. rication:.o£ rrtixed oxide fuels are not treated yet
on a large scale. For this type oE wastes,'a iarge R & D -pro-
ftarj.tifik.t&sCaer(]ILjl{}SyOe"tt lk-:n igf'kb'

f' waa"S,PZ{' fe.iOttiX&aitvev'.7ost i.e,, sk.rkt/2 S>fovti

,iligl,lll¢.h{,illill. .l!{i(ii.9i,llll:2ii.liifi..?j:2gzim,}2#ficims.;; kfig,i,,

igEykA}'evetyif- be dw-{24'(1seee Nk bktg KNsL,e

2thee c}.,ilp,.wh $ff(L,g-gNstw .g},vtxg･･k 'iv,

EtA.ec £siik･Kis tw'vL･letv.

                   ×-
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Let me first thank you cordially for the invitation to th.e 11th

JAIF annual confeacence as weU as foy the opportunity to say a few
woscds on the situation in Germany at the beginning of this panel

discussion.

When I rtrst saw the pxogram of youx conference I hat the feeling
that it only needed a translation into German to become a most
intgrsting and up-to-date program of a similasc meeting in Gerraany.

The prob!ems which we are facing in nucleay energy policy these

days - both with regard to nat±onal and ±nternational questions - are

of remarkable simi±arity. And though th±s observation might be valid

for many western countntes,±t eertainly applies most to our two
countrles.

Since the beginning of the sevent±es, we have experienced a growing
public concern about the possible hazards o.F nuclear energy. As a

reaction, the Federa1 Governrnent had launched what we called

"The Citizens Dialogue" pyoviding information on nuclear energy on

various levels in wrlting or through public hearings and seminaacs.

Despite these efforts the controversy grew stxongey and resulted
in a nuraber of demonstrations and Tiots at pxoposed sites for nuclear

power pZants which partly exhibited guceat vio±ence. In 1977, the
great democratic parties so far unanimously in favour of nuclear

"--
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 enexgy entered into a controvexsiai debate on nuclear energy

 theiRselves thus reducing the pol±tictiL influence of the ma'in

 cit±zen'sinit±atives. Inauturm1977,conclusions
 'vere reached by the coalition parties and the Federal Govern-

 ment, so far widely ac-cepted by th;e public which call fbx a

 utUization of nuclear ' "
 energy as far as necessary after sufficient exploitation of
 the chances fior energy conservation and improved domestic coaX

 utilizatten. The govercnment rneanwhile has enforced its respective

 provisions fioac subsidies, which hardly can Eurthex be enlancgGd

 without endangering eeonomic evelopment. ThUs, we expect, and

 wiU need an inereased nuclear energy utilization according
 to the growing energy demand whichr however, develops more

.slowly as expected some years ago. There isr however, no doubt,

 that nuciear energy wUl have to play an important yole in the
 future enirgy supply of our country which has no doraGstic energy

 sounce be$ides lignite and pit coal. Both will probably have to
rely on nuclear process heat for future improved utilization. One

 of the problems of nuclear energy utUizat±on in GeryRany however,

 is the fact that there aace no domest±c uranium deposits. Hence,
 the present uncertainties in uranium supply have formed an im-

 portant argument by the nucleasc cxitics' In add±tion, th6y from

 the bas±c incentive foM our breeder development programm which is'

 carrytng on apace and will certa±nly benefit from the close
 european coopeyation,recently enforced by the (!k)rman-French contracts.

 The basic problem o£ nuclear enexgy utUization in Geyrnany, however,
 relates to the question of radioactive waste management. Mt is a

 general consensus among the governmentr the political parties,

 the experts, many courts, citizen's init±atlves and wide parts of
 the public,.that sufficient pscovisions wUl have to be made for

 the treatment and safe disposal of the waste before carry±ng on
 with a layge nuclear energy program'. Very often conditions are

 beeing xequested which would result in a comp±ete halt of nuclea3r

---
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eneygy utilization for rnany years. Such a moyatorium was very
close in 1977 and caR again become a dangerous threat fior ousc

economy unless oux provisions £or the establishment of a fuel
cycle centre exhibit sufEicient progyess. Completely different

Ero!n the situation in malty other countriesr the simple storage

of spent fuel eleraents is not be±ng considered a sufficient
answer'r. to the waste management problem. wtth regard to the

spec±al problems of our densly populated country aU relevant
powers request a final answer to the waste problem. Today, thi$

answer can only be given by our concept for the back--end of

the fuel cycle, providing for reprcocess±ng of spent fue!r special

treatment of the separated fi$sionpyoductsr on-'s±te burial of
the soliditted waste into deep undexgscound $alt formations, re-

cyling of the regained Uranium, recyling o£ the breeded Plu-

tonlum (ichus reduc±ng the hazards antng from Pluton±um stocks
or Plutonium contents in spent Euel ngepositories and, of courSei

enhar}cing the enexgy output of the imported Uxan±um.) To repeat
it in shoxt: xeprocessing is beeing considered a prerequisite
for sufficiently safe waste management and that again is a pscere"

qulsit for further nuclear energy utilization

in deriving thls poUcy we did nQt, of couxse, underestirnate the

problem of non proliferation of nuclear weapons. The Fedexal
Republic of Germany has, as early as 1954, trenounced the pro-"

duction of nuclear weapons. As in your countryr which is the

on±y one so far that had becorne a victim of'  nuclear weapons deve-
lopment, technologies for enrichment and reFrocessing were deve-

loped solely for peaceEul purposes. We have always adheveC! to

the NPT and active±y cooperated in the London gu±de"nes. [Vhe
design of eur integyated fuel cycle center provides fox the
optimum protection aguinst diversion. But we do not think that

we would avoid xeprocessing of fuel in a nuclear energy scenax±o
which would be acceptable at leasi 1lt densly pQpulated couyitntes･

---
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For reasons that X have explained we cannot even wait with

our decisions. And I do nQt think that a complete deferral
of reprocessing would soive the non proXlferation problem,

given the fact, that the know!egde reguired for the m±suse
of this technique is widely avaUable world-wide. Instead,
we should workfo]r internationally acceptable improvements

of the technologies as well as for control mechanisms and
search for intescnational solutions of the organisational pro--
blems. X sincethely hope that the open--minded exchange of views

that has been taken up in the !nteTnational Nuclear Fuel Cycle

Evalution wi!l maintain its momentum and will lead to effi-

cient pract±cable results.

I hope that the nuc±ear conmunities in all countntes which
have a major interest in the peaceful utilizatlon of nuclear

energy .. andthedesireforimproved.±nternational
coopexative in th±s f±eldr wUl suppoMt ouy pxesent efEorts.
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opposition aga±nst nuclear power is reputedL})aMticulayly

gi,rot]g,,i",:.elmg."/T,1£"i)g.1:l2cil.,,.,Si.1adit.:z,"ecncilg p,igk:gr.!',..

and violent antinuclear rallies which took place theace.

tsee Qntinuciear c±tizens' groups cia±m more than 3oo.ooo

adherance. kp---teeV 9o.ooo individuals intervene against a

proposed nucleax powex station. 2o to 3o thousand people

gather at antinviclear raUies. Thusi to an outs±der, }g)ubl±c

acceptance of nuclear powey inay seem extscemely pooM in

Germany.

On the othey side of the medal, Gerrnany, without the suppoxt

of any railitary nuclear prograrn, has become one of the world's

leading nations in the field of nuclear techno±ogy:

Nuclear power stations of German design are being operated

and buUt in many coun'tries, Germany cooperates 'as an equal

paytneM w±th several nations on such sophisticat;ed techno±ogies

as enrichmentr reprocessing or advanced reactors.

                                  ".{aggigof gpposition against nuclear poXex

ox"- nuclear poweac's success S;n--Seg;maigft.

"nrei!lamajorpublicissue wheni
    t{
it pa{)L-a rea]"ity of the present and a

future of my country.

-I-de-meesimSese-andpmJLpmshcutpt-us"eeptmpdrtmir-wtrY
                                    %

- orTckg?
             l

  ±VsutNfug2nly the result

   Nucj.ear power kRfHsLnedl

       anmaPpeeganky-tw

   necessi'ty for the
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The first nuclear power station was coupled to thG

Genuan gr±d ±n 1961. Its electric output was 15}4W.

'Voday, 14 stations are operating with capacities up to

13oo "IW. Germany's totql ±nstailed nuclea.r,- capacity reaches
          "v
7.4oo MW. ma ±s therefore by and large identical to linhgf
(ig-a-igwhJapan!$' vi{4 e{ev ceswt,x"'(ttrT.t..eqP .

In 1977r nuclear power stations have!genGrated almost

36 bLll.ions oin- kWh. ff'hey IL].EtvES7 contr±buted move than 11"6

to Gexmany's eiectxicity production and nuclear energy

IJrast covered 3.2g of our primayy energy consumption.

13 more nucleaac power stat±ons aMe under construction.

Once completedt they wUl add another 15.ooo MW to

Germany's powenc grid. I-Iowever, at fiour of these stations

constxuction work and commissioning cannot go on because

of counct injunctions stopping al± the work on the s±te.

For fuythex 8 units, const]ruction permits have been

applied fox but not ye't granted.

                 s.,ft ge uifYa i4 c e

Nuclear power's Pentntos is not liiiiited to covering

the countncy's energ>7 demand. Nuclear 'technology. isr

moreover, an important industrial activity in Gerrltany:

-- 3-
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                '
To buUd a domestic nuclear poweM statten con$titutes

-:･N,?X"9s31i"::afbe9,S.-i:{{.n:･(1.t?i8.8.9,i-:taiKga.-X.ti"i,-i{ss$gGt･:t,O,gXgiM6･£girg-e,:lr,.pt(vD-e-tA¥.

 p･roduct$ abroad, thus helping the countxy to maintain

 its balance of payments and to buy raw materials whieh

we do not have aRd industrial products which are cheapey

 ox bettetr abrcoad.

 Thls is the reality of the present. For the future, nuclear

 powey is a necessity if our country wishes to maintain its

 standancd of liv±ng and to help improving the situation in

 less fortuha'te yegions o£ the world.

Germany is a sma].l buk densely populated country. It ±s

 h±ghly industy±alized and has little own raw mater±al

 resouscces. For more than half of our primary energy con-

 suinpt±on (exactly 58g) we depend on imports. Thd dependency

 is most acute on oiX which covers 52g of our energy demand.

 95g of th±s oU have to be iruported, only 5% are off German

 origln. This situation ±s very unlikely to change s±nce

 our shaMe in the oU bearing zones of the North Sea is

 close to zero.

            '
A diveirsification of the sup.ply basis is therefoMe siqf viNatN cS- ()tCor5

Nue-cegstys. Nuciear powey p9iutok can - for the t,irae being -

niake a significant contribution to thj.s goal.

                                                       -4-
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Federal Government thexefore agrees to prognostics

"}A!Mg"g2)ts---liertrwaTUraTlffEi) based on xeasonable assumptions

which claim 'that nuclear energy's share in covexx'ng

Gerrnany's enescgy devaand should increase frova todays

3.2･ 9o- to uroughly lo& in 1985, 162 in 199o and 27& ayound

thei turn of thG centuyy. These percentages would corres-

pond to in$taUed capacities o£ 24.ooo MW in 1985 and

75.ooo MW in the year 2.ooo.

                    '
Whon ±ool<±ng at these iTnpressive figures and when

yealizing that they correspond to some 6o nuclear power

stations in Geymany, 22 years from nowt you may understand

why nuclGar energy is a pub±ic issue heavily debated in

our countrv.

VVhGn discussing the actual status ofi this deba`ce, two

aspects have to be considered:
en the one hand "Lee"･fhthafijiZy the issugsr the reasons, the pucos

                                      a¢e                                 rtqee-e
and the cons, on the other hand PLQu--h-eve7 thG tactics and the

strategj.es. Both aspects axe of course intimately l±nked

and can only be separated for tho. sa]<e of the argument.

And both aspects have, over the time, consideMably evolved.

Arguments brought £orwayd and strategies used by the

opponents and by the advocates of nuclear powey,asce today
}nuch moire soph±sticated than 2o years ago whept"L

nZi Erfrmers had

to be convinced to sell theirr ground for a nuclear research

facUity.
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s

fAs-sdi"k--og--.an-.anxiciputed--eenciLus'±'onew-rimu-fa-'Y-wwf'dtha'rl(lgr

-I wDuid--sa¥--that rt "se'em$'--fatr'-'L-o'℃la･±rr-tfriErtl) t'hoday

the discusston on nuc±eair power is closer than ever
                                                 fgito the central and essentiai question; ViudLL tzovLV' "vie ta'Vt6vy c'"n

 s.N-.C(eDLifbe 9VvVenf" wtgKQ

        ･---te--he---doiFngf to secure world development andWha･t--has

world peace? This i$ the real problein and both $ides,
the aq.v.ocates and the opponents, have to paake-kheopg (D"ckg Xe"t"

 tN-i`evtkovN out
eont･]ribu-e-ieH--ts/its solution.

The aMguments, the rnot±ves and the tactics of the nuclear

opposition, have considerably evolved over the years. The

oldest fo]rm of opposition is the yefusal of the locaM

population to accept the nuclear s±te in the neighborhood.

When looking more closely into it you discover however that
this is bas±caiiy not an antinuciear movemept.iiiuEikilta--tttr-g'IS5'lll"-yetipt""jk

agricuiturai society is p-fi-ftff:a-i-elC-&ei.-?mstodtt;ewEi,gWa2-i'6tg-`;6'V･rykts soc±o-

econornic structure" Not nuclear powerc but industrialisatlon
is thege4' nightmasce. 54toye--ef"treti-maehaff'M-firoev?I,esciear sites aace o(kyv

stleeted in rural areas where the soll and its exploitation
constitute the oniy weaith of the popuiatiomi thkhdiig oppo-

$ition "heucefor'g is essentiaUy an econornic one and Xstherefothd

could be settled 'throug'h economic mGans. 'these local oppo-

sition groups are nuinerically by fax the strongest and therefore

ve.yy iinpor'tan't. Moxeover, since they lack an ldeological

bac]<g]round, 'they are subject to infiltratlon by ideologlcally

inotivated opponents.
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Coordination bGt;ween the locai oppositj.on groL}ps is

not vL;2ry go¢d. ']ihe.re exist ln Germany a't ±east two

rivailing national assoedations of c±tizens'groups, the

larger oE which claiins the adherence of alrnost 1.ooo local

groups totaMing more than 3oo.ooo ruembers. Of course, only

a few of these 1.ooo groups ffght a nuclear instaUation,

most of them have othey environmental concerns.

}Thtfti focal groups voice their opVSinions directly through

mass ncallies and s±te occupation, indirectly they use
                                                cgla<K cN
court actign and lobbying of local po±iticans to on-ev

pro]ect.

The envinconruentaX movenient is the backbone of the nucleax

opposition. Not because it is numexicaUy strong - it is

not - but because it fuscnishes the infrastructuxe:

The enviyonrnentalists devote their time and their money to

their cause, they dissem±nate the bad news on nuclear power,

they have an international network of information exchange

and coopeya'tion, they organize nationwide and even international

iue,etings and even'ts, they ac't as exper'ts in public heanings,

thGy £ile court suits and so on. [Vhey are full of good in-

teiitiOiiS
,,

.ROSii.e.k.1,M,.ft.F,, eVe}i adii ff,a.b,ie,,...,j n.,..tsct,,l,,r",g.ev, o¥l ?i? but 1ket3 t`kclpc

FAt}}ou" aZ.p"oUtical concept. paaybe-f-" the sofit technology path

wJLII fj.ll 'this Jideologlcal gap iR the futuye.

                                                    -7-
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        .-... i}t'Xcer{LiS
'Shere iEY'tlnall>l,a sinali -- some 3 to 4 thousand

                ft'
persons in Geymany - , but well organized, .extreme left

wd.ng giroup among the nuc[Lear opponents. Th:Ls gMou}l) s'trives

to oveythMow the cap±ta±istic class sociGty in oyder to

replace it by a conrmunist one. Fox themt the antinuclear

inoveinent is a vehicule to achieve th±s goal, not a goal

in itself. For them, a nuclear power station ls bad when

in the hands of the capitalists, an atomic bomb is good

                                           ewhen in the hands of the peopie. This group gtyies te7

infiltra'tesother movements in order to "educate" them.

It aims at violent confrontation$ in order to cveate

what they caU a ucevolutionary situation and it works

generaUy on a conspirat±ve basis.

rrhe publlc activities of the nucleasc opponei)ts and the

echo they find in the media crea'te the lrnp.resslQn that

major parts of the popuiation are represented by these

gMoups. fVhis is nol the case. All opinion })olJLs show

that more than half ofi the population is ready 'to accept

nuclear energy - without however loving i't - whe-)reas some

3o{l oppose [Lti, tl'}e iroma[Lndex bc)±ng indiEiffeirent･ , ,?･,,iil .r..-e" elt."Xk, ,, 1..9-:,`I'Xl `.,{iff "..,E'/9..pt)t.k""..i"t',ILt;v::]vl.rc;rt,vNY.v･lteit2rf g'ocqii(v( `i':}ftyetyv 1tstrs

Despi'te 'these results, the antinuciear moveiuent has

succeeded in dee}.)ly impressing t;he poliedcal paxties

and consec'Iuent.iLy I;'ederal and Sta't.e pakrham(::nts. Ii; ca}ue as

a surprise to political ±eaders to see that groups other

                                                        8-
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                        tiiw5vvh･N vsltale vLbe"-'<- '(J

              vLek gthan payties pteure able to,,iyoice political opinions
                          "
and to presen't them successful±y 'to the general public.

'rherefoife, in oxdey to win back the ieading role in the

debate on nuclear energy and in ordeac to integrate those

antinuclGa]r gxoups, the pol±tical parlies had to give

part±cular attention to their a]rguments. This - plus

social prcoblems caused by a sharp decline in coai con-

s}ainp't±on - lead in Suinxner 1977 to a s±tuation in which

the two govern±ng paytE.es were facing serious draft yeso-

±utions demanding fioac a nuclear inora'tor±ura at their

respective party conventions in November 1977.

'

ffhanks to.yeason ･and--than]<s'to''the tra'd'e unions, nuclea]g>"

energy survived 'this assault. Nuclear power stations shall

in the futuxe continue to be pa]rts of Germany's e]+ectricity

supply system, provided however that they are required to

cover what the poli'ticians caU the residual enGrgy demand

and provided that the waste j.s taken cance of.

Jrhe trade uniQns had cl.ear±y vo±ced their fear that a

nuclear moratorium would ±ead to energy shortage and

employnient problems.

!･Vhat aye the issues which nuclearc eneygy is facing in

ted.a>rs' public deba'te?.f

                                                        -gct --
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rph`."" --in-e-t-s=1'-ma'nu'rmber'''o'f -s-uc･h--i-$-su'e's""±'s'h--fi-in･i-b-e----and･---evem

dimi"i$hlng.-･TheyinQ±.....polL.ution----e-.-g--,- -ha-s----eoiitpetedtstw

d-isappeared'fxon} th'd'''1'-i' st At present, two lssues hold

the firont line of the nuclear debate:

- axe we able to get rid of the nucleay waste?

- wiil secuntty measures iead to the nuclear police state?

The waste ±ssue has been amply discussed in a previous

ses$ion of this Conference and I shal± no't come back to

±t in detail. In its repoxt to Parliament on this matter
published November 3o, 1977, Federal Government i3beate-E}3 tRs

that the nuctear fuel cyale centeir planned for a siae at

Gorleben in North-Eastern Gerinany and cornprising facUities

forc fuel storage and yepMocessing, foM rn±xed oxide fuel

inanuEacturing, for waste coRditioning and underground waste

disposal can be xeaiized without reasonabie doubt and will

be apt for seculaM stoyage even oE highly active waste.

Xt is g)owev'<y rt oXvdiico,i;veth?,.9.. tsa.a{gZ:(uec].ear opponents are

aware of 'the gelac't･-thaic ithe-'real'rk'sut'ioff of the fuei cycle

center As----de¢±s±mpf for the futuxe development of nuclear

                           ,spowey in Gerinany. [l]hey may #;Jbeiitefoitr`q5' ttrry to concen'tra'te
all -thea.r effor-ts on this ts;sRS"t･;zla/･i; point.

ThG poMce sta'te aMgument is a dangeMous one, not beaause

±t ±s sentous - which it is not - but because it is easy

and fascinating.

                                                    -- lo -
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A bookN called'i7]he Atoin±c State'i and written by a

iewious science writeac is 1978's best$eller £or non-

ficti.on. The basic tties±s of the book ts gJo---setyf that

:.:g,gS:".:gY..MX'diean'S,,":,C:S,3:";'`l'i?'I,£.`.!]l.I2.liCg.g"Zi.Zgr,.,. ., w,.it "g //o-

!btl-ma･wniwgl peace£ul demonstrations and labor

disputes will inevi'tably iead to the perfect police
state. Not the muacdereriZ;tVhe victim is gui!ty:

Not those who try to oveurthyow the socia! syste!n are

to be blaRied but those who maintain it.
kNts frLect's 'Ls oisv'to"Av} wrovN)

[Mae--eeauausy---k･ff--lfrifve: not nuclear energy but energy

shortage may lead to a police state. A world without

nuclear power would soon be a world full of restrictions
on eneygy consumption. These ncestyictions would whafr-bEy tqv(kab (pe

regukated by Govescninent, controlled by the bureaucracy,

en/forced by the law. Tl)is would ";heni be the police sta'te.

                                                 '
Many of us have lalved through regulated ncesturicti.ons

dukring and after VVorld T･Var II and we still remember what

they mean't: hunger, fearr black marl{ett susp±cionr

denunciat±on, police.
L.cY' vt$ thgatritel

{We,-$hou-by in coinmoni malsrtf} all effoirts to avoid S}Gv--mse-tu-]?nf

ie･tr such $ituat±on$¥ tZs ces`Me gqcu<.

What can the nuclear advocates do to Smprove public

acceptance of nuclear power?

I shall try here not to expose general prtnciRdks but to
relate our actual expeMlence. V3vpttte.vre"ia'// ree lvAVvogLKAotev}

                       iivev"q.if'iggs vN."Ly> "-{t. ¢･.KassArewg:
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  #, ioweveif ---}-weutu-l±ke to" ma']<e"-tha"'"fe'w'V'g'ofe'ral'remarkislf

   Fi.rst of all there are two things we cannot achieve

   and which theMefoye will not be worthwhile trying:

K We wtll nevGr succeed in convincing a dyed-in"he-wool
                      w'e   nuclear opponent andtwill never succeed in raaklng people

   love nuclear energy. All we can reasonably ask for is

   the genera± pub±±c to stay immune against wrong arguraents

   and biassed in£ormation and to show coinpncehension for the

   necessity and xelative safety of nuc±ear power.
                               s2. Within the geneyal public, the--vlewsrd-tm-'nu'¢1'ear'wwpower-'off'

   specittc target gyoups eLre of major importance £or public
       --Fv.v"if s{.s aft k"eLe- cftt-erst3

   attitude,S' I just n}ention 'teachers, journalists, politiciansi
           g･"

   poi±cemen.

3. Efforts to gain public accep'tance need a long breath. This

   does not excludG concentrated short tenn activitles. r℃hey

   may even be necessary every now and then. The No-On-15

   campaign foac the California referendum in 1976 was such

   a case. Generally speet<ing howev'eif, public informat±on on

   nuc]Hear energy $hould be consideMed as a long terin investrnent.

                                       g if
   [Vuirning now 1o the Ge]rman situatlon,jthe GeirmaR Nuclear l7orum -
                                        SNt
   "DGutsches Atoni'Eorura" - hasnv-.･as--one--e-fi--･i-te-s･---s-'taB-aif-e-ry----:leaskrs-"t;'te"

   i.R.fformation of the public on matters of nuclear energyx its e"sc"

    .g 's'trs vv-.".;g･･N sL-eqV-..L-vy..) 'it' .<Kg .
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                                          e'o c v. gge 3.
ff'he igaa.of effortLs made by the forura are Poneenft-trfaic･ed/'on

 "ittrei public information progxaill run by our NucleaM 'Power
Xnformation Group - Xnforcmationsl<reis Kernenergie -.
 5Y
tMhey/ aimsat providing specific target gscoups-like

opinion leaders, school teachers, police fonces-with

information material specially designed to help them in

coping with thekquestions oth nuclear power 'they rnay be

boced with whUe discussing with their constituencyi theix

s'tudents or other groups.

A publ±c exhibit shown aU over Germany at tyade fairs
and si.inUar occasions brings the forum into close contact

with 'tho ±ocal population in particu±ar in scegions where

nucleax power is an acute problem because a power station

 is plamied oy built there.

Ou]r pyess seyvice keeps close contacts with 'the rnedia and

lty±-esac" provides3ournalis'ts w±th ±nEormation iaater±al

necessary for their wor]<.

A worl<ing group coinposed o£' xepyesentatives of our rnembers

in charge of public relabion work seyves a$ a cen'ter of

conRnLmicati.oii and cooi-d±nation for aU public information

e,llEoMts made by ouac iuenibexs mostly on 'the local level.

- 13 -
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'lhe fotum also L)rovj.des experienced public speakeacs

a･nd debaters to gi:touTps and cl'ubs intr-exii･sL'ecl in presenting

nucleair powe)r to their inembejrs.

And, last but no't least, the forurn organizes special

courses to txain inembeys o£ 'the nuc±ear coinmunity to

beLter coimuunj.cate their knowledge and the[Lr expexiencG

to a soi"etimes iB'tGyosted, $oraet±mes hQsskrLe pu})]icY

           vul e'rhis brings ･u$ to a point of major importance:

In the ±as.t re$sosct, the success of nuclear power will       vxe,t'Qte(
molj dependkon its economics nor on its safetyt but on

the confidence the public puts into the persons working

in the nucleax field. ff fthGY nucleax spectaiists are
eg.AgX2its¥ed'st ?by the public as knowledgeable7open, convincing,

        c."
andi relibole, nuclear power wUl bGnafit from this.

Xiff they are Me}puted mysterious and evasj-ve, nuclear powerr
                                               '
will suffer. That is wlay one of the Tnain efforts made by

the forum and by the German Nucleair Society :Ls dixected

at malting aU iReinbGrs of the nuclear contmun±ty sufficiently
    pm   tt
welJLiii,BiT'o]rmed and suffff±cj.ently courageous to openll.y p]rofess

thej-r pi:onuclear convictions. This persona]- engagemen't

of 'the nucleaM people in the energy deba'te is in ouy view

necessary no't onl>i for the $uccGss ofi nuclear powert but,

moreover, foM the. surv±val of ou]r soclety.

I>ublic acceptance of nuclear poweM canno't be. bought with

iiioney, we have to £ight for it.
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            tt/ttt ttt/ttttAt first r would thank the JAIF agadli"t.s-maiLaging-d-k utsxn

 mo so very much for the invigfhtion to present the Swedish

 nuclear sitiuation to this distinguished audience. Xt is ray

 first visit. to Japan and Z am extremely happy to be here.

                npmua4croo ･
There are niany sEinirl farirt ires between your country aRd mine as

 to our energy situation. Both countries are heavily industrialised

 ancl are exceedingly dependent on imported'fuel to supply our

need of energy. And we' have both and ,with progress put large
-"

efforts on nuclear power to try to get rid of our aependance

on oil.

But there is one big differenee and this is the very peculiar

political situation with regard to enargy matters which we have

since l8 months in Sweden. These months have been fiHed witk

so many strange rneanders that I feel St very difficult to give

                  'you fgn--aeytrltixtgpt{lrik?(clear picture of the development and how

matters now stand. I will, however, do my best even i£ X have

not always ts.clL.ar--yLILew o£ the s.i..Y.-y.-a.!i-c-n..i-my-s-epttf/

l978-O3--O8
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         THENu6LEARsiTuATioNmswEDEN Blt6r,III,li:/2:"0

         by Sten Sandstr5m, AB AtomeRergi

         Secretary General, Swedish Atemic Forum

        :T£Ag-!MlssgsE..R!{gGXS!!!lh clar

         When nuclear energy R&D started in Sweden during the latter
         halEoEthe1940'stheaimwasto-inveettlf{}g{;Z:ti+tt s

         foN;hSstu-em} ･tomaketheebuntryasindepen--
               '         dent as possible of import of fossil,fuel. Later a large

         and very arabitious nuclear power program!ae was launched

           ･･ ･･･ tm        ,the--exp Lal.tal vedSsh-li)rdro-powe-#-vem-

t

swwees-wou+e--be-eeEheHst 6--eaa"yseveRt-aes

efforts were prosperous and Sweden

eountry in the ,yiestern world - to
             ,nuclear power light thater reactor

without licence from the USA.

 succeeded

develop a

- the ASEA･-ATOM

  ' . The
      L
 - as the

eommercial

      BWR

only

-

'

us+estonee-i---t gfirst Swedish built expe-

ttwtentaireactorags4),:gl51Zi:xeilIEIEXIiS･illecll:Z:lil#ftffgk rhpa4ei&3zsf'

ganerating aRd distriet heat produeing Agesta reactor (PHWR,

80 MW th) which was in operation 1963 - 1973 aed-mpx}cffwire

        -t- t-
rmarheatiiitrnj
body for the work was thd semi-･state

energi (Erom 1969 state-Qwned). The

plant, Oskarshamn 1 (440 "fiS BWR), was

ASwwy"lre---QKG--pwn
started commercial operag4on in February

Several orders followed "p to 1976

tors with a total power pS 9.040 xu. $evte#-oii-.-thww
                                     ;'. I tt l'F t,.
ASgArmobeg--ceacxuELenci-tul"kwt, r.tsec.avueyeMes-tin'gbouYe

gpsma
                             4-

        . The eentral

  R&D eompany AB Atornr

 first nuelear power

   ordered in !.965.tw

           The plant

      i972.

comprising eleven reac-
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2

At pre6ent Sweden has 6 reactors operating, totalling

3.760 ut, two reactors eli--a+(K}gethec=-3tw-80g-ww-are ready

to stattt operation this spring, two-Lefi--al tegeeher-{k- 81S-tvfW-

will be ready during 1979 and 1980, and two reaetor units,

mbww, are ordered aRd' are so far being built on

a slowed down rate.

      'Last year nuelear power generated 18.800 CWh or 21.S Z oE
the to'tat Swedish e!ectricity production 6f 87.6QO GWh.

wncemog-chmaerewpptiad
auedEz!ffrttrtn}vedwst;inapt llydro power
is still the main source of electricity and. supplied

53.000 GWh or 60.5 % while fessil fuei power supplied

..;L.S-rEKI}EH!wtv"e'r 18 Z. ,t

The average caRficity factor of the six nue!ear reactors was
             ft63 Z and the best figure was 88.8 Z obtaiRed by Barsebljck

2 which started eomaigrcial operation on Jllly 1, 1977. im

eemac.iaL-pi "dwG4;S,ep--e{{;-vRig4.eaa;lpewn;-stsme(K aFF$weden-rfLrt

    -4    '
SnuF-T----･

The tetal installed ge"einting

tw ITpmer--and- ･-3
     .capaelty

     .

t

.

vtuedeatr"-powe{e-; The State Ppwer Board's

remainder is private or raupieipal. The
are located at fiour diffe'rent sites around
                         iof Sweden, namely Oskarshepan, Barsebtick,

mark (Fig 1). Consequently, no eooling

･a･sfi-

(:'ah" 2S000 M
 is for the present

           ,760 ma･-

share is 45 Z, the

nuclear power piaftts

    the south ¢oast

  Ringhals and Fors-

towers are used.

va,

` itll!}s}..2y!21.i£".ac3A,s}ls!gh biicatttde

rn the beginning nuelear ppwer was leoked upon very favou-

rably by ･the public and tbpre was only some minor local

opposition at plant sites vhich, however, abated soon and

gradually disappeared. wtie" the Agesta plant, which was lo-
                         i
cated only three kilometrefi from urban settlement, was shut

down after ten years o£ qi}ptration, the i.nhabitants in t}}e
                        stneighbourhood even proteased. They had found that ehe
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        reactor had no inconvenient infiuence on the eAvironme"t,

        while the nearby oil'-fired plant, used when tlie reactor

        was $hut-eff for maintenance, brought about much annoy--

        ance.

        XR the end oE the 1960's a more widespread interestt in con-

        servation of nature began to rnanifest itself in Sweden.ptEFty-

        sumeeetlmrtteait--w LthptLif;onettsrtlll]g Errgesr£maifrfifidpa'ui-es--

                                                 some time the                                           after        and-sewage-tteea-emenww---ts,tre
                                             '
        various environment groups which had been £ormed i"cluded
     . -alree nuelear power in their prograuis of actien.

                                                  x
        A principal Eigure in the environraeRt fnovement was Bj6r"

        Cillberg founder of the Environment Centre whmo--

      --!lamm£--EHvirveww which aeted as a roof
        organisation f2r'the activities. GmaKMF--(>ppeghipmwwe

   i wwt:str,--tER/-et;matwe･･ei--ty-
       geeups--eeev Later some scientistg also joined the oppe･-

        sition. One of these was the plasma.physicist and Nobel-

       price winner RanRes ASven who ettgaged l}imself very actively

       and eentributed more than anyone e!se to make the nuclear

       opposition a more eountrywide movement as he had s eonsi--

       derable influence on the'publie and the poiiticians. Among

       others he inElueneed the leaders of the Center party and in

        1973 the party included abandoning of nuelear power as a

          -- --       maJor xssue ln xts prograll). ;.

 A       AIso the Comutunists, the smallest party in the parliament,

       turned against nuclear power which tl}ey eould not aceept in

       a capitalistic country. 'Yb,qs nuelear power more and more

       beeame a politieal issue.

       Dlasvefbeheleaorc theparlianen"$ftthespringi975witha

       large majority approve tha social demecrat governraent's

       nuclear progra{rs efi 13 reaetors. Xkaptwwietratrcrhpmrty<ctrn---

       secgadss--smprrtred Qs,hptpitegvam-wltrirleel!e-lrftbevelrg-

       waneed-±lrptZlffrrBwi ua-End-thfreefft---"
ms,}wh. ,setfrrtrcs'rruti6':-k

s
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                         At the general eleetion campaign in che aueumn l976 the

                          nucleardebatebecamestillmoreintensifiedif･ '-
                                 -.axgsatmpm-wtii-le--ea-ip;t-iept-he-mai:R-urg･ ents
                                 /t
7Tfte cc icttgr/afrti tA( -- ¥2.g2 ,gS, i"El.:g::: gg,"X.C::g.r.";W.:i,;:.::l.e"V:22.,l:,t' the

et>ztEide?eFeffc.k-/ LyzcLJyterrrorism,isow q tions on the inanage nt and final deposit

.i

ld･IZ(Z.,,,"di, '4'c--,,,z.Qlii!il'1:.,ll"i"`,'l .ii:.h,fi.'d,i:"i,fX'j.:!:ii9r･:'i"ih,igg:i.:i.ii,,gdei/igiil.,i,l.i'i:,:':':I/sg'2ft.gL'e

,, prognoses on eEuture energy demand'- asacoftseque eof
                      ' ･the in national recession - indicated lower figures than
                                                           '                                                                     L                             ' nctheparliamentsdecisx' .-hased.

t

At the same time the anti'movement

Gillberg was heavily eriticized for
enough and sev6`ral groups left his

formed the EnvironmeRt League which

     ' rll' '
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             /
        and tke social demoerat government resigned after 44 years
        in go"ernrnent position. The new non-socialist government wa$

             -t/
        £orme{l by the anti-nuclear Center party with ma
        whby Pritne Minister F511din, six Moderates, four Libe-･

        xals f both parties pro-･nuclear - S･ S.m.. l,-
       l¥!ifitLsgees--eiE:rilttrlpdvge･.- Without delay it took two main energy

             :
 C.ce political staps namely, to present a Biil of Nu¢lear stipu-

                         - t-

i

latio" and to appomt an Energy Camraxssion.

     /1
According to ehe bill of nuclear stipulatioR which became a

law last spring a reactor owner can be graxxted. to start

operating a reactor only if he hqs "either produced a con-

tract which adequately provides for the reproeessing ofi

spent £uel and has also demonstrated how and where the final
                                                ts
depositio" of the highly radioactive waste resulting from

the reprocessing can,be effected with absolute safety or has
             }"
shown how and where the spent, but not reproeessed nuclear

fuel, can be finally stored with absolute safety".

Special stipulaeions applied to the Barsebgck 2 reaetor

impiying that it would not be allowed to operate a£ter the

end eE 1977 uniess the owner could present a contract on

reprocessing be£ore that date which couid satis£y the

goverRment.

                                               '
The energy ¢omipission waa charged to prepare government

proposals for an energy policy to be presented te the par-

lianent in 1978. 0ne o£ ips task was to assess the safety

aspects of nuclear power, inc!uding the managenent of radio･-

aative waste. When makip. g up the various alternatives for

energy poliey covering vhe period up to 1990 the copmission

should preseat at least Qpe which excluded nuclear power.

       t- -
  mntpolicy,theeradep"licy,t ional,emergeney
  p licy, the pub!ic .!}s}pt. ,and the environmene poiicy sho ld
  b analysss}/Tfi16-EcEommisslpn was al$o instructed to anal se

  h ;ZffiS'fdifferent alternagFivqs would affeet Sweden's dep n"-

(tange-on :t!szi :i{giili E[E fflltasiliilfiI--Etg-reglL{lffi'-ImbtllilE I5ililllffg7 y't snptf}-ky･
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             c' -i --        The ecmmissxon got a parlamentary composition suppleraented

        with dxperts on environment giatters and Ruelear safety and
             t
        represi.entatives of the industry and the 'trade unions. It got

        a proreinent govermnent of£icial as ehairman. Five working
        groupsi. of experts were estabiished imps;esasxingexerseeretvand
             t/1.       devEftipauawiaty-and-envimemeut-mengy-sepp3sh enengy
      i 'pmeerveesenendgevewwmseeewwsemsev

+

'

.

a (rtxRsrf-l of %

t

"-t)t77･o'th

The co'ttission was asked totmut CJ4L-' LV'v-z'Li!s'7

 months i.e. 1 july this year at the latest to make it

                                    ' possible for the parliament to deeide on a new energy pro-

 gramintheaututunof1978. , N
                                     ts N
                6aeG/maeed-¢oA ltvade.-.L.di

 Shortlyafterthatthe ' adbeenfermrd,Shethree

nuclear power utMties i.dM÷ke---$cats( e---
..aad-"-esiemeR-p`tw establist}edaproject"Ngclear
              , Fuel Safety" (KBS) the aim of which was to prove that the

 demands and conditions in the nuclear stipulation law cou!d

be

 st died

re

mawhimptntatmmedm-5

lfilled .

. '

ed

ces ed

neluding

fuel

£inaide

swell

--oslezQ

direct

ofinucle

inaldep
.

r waste

}esition

from

fnoft
'1

.

                         L
unt+iefi--Ske The main objgcts to be studied were eneasement

techniques, geology inelqding hydrogeology and seismology･
                       s.t
An inactive test st'atioR vas put up in an abandoned u}ine.

CensiderabZe efEorts we;,q of eour$e also to be made on

safety analysis and repQsStory design studids. The projeetSed･

finally eraployed over 45Q professionaZs and scientists.
Skt.r

          s･ 'The disagrement within stpa goverrmient on the nuelear power

question became evident Svom the beginning. The first time

it becane apparent was wh?n the Center party members in the

goverruaent tried to prevftpt fuel loading and start o£ ope'
                                                       .ration of the Barseback Z resctor but witheut sueeess. Smce

                                     --then the goverxrment has lptd to compromxse each tzme somem
thiRg pmmsto be decided &v}d tlje goverrment poliey has there"

fore been to let ali impqytant deaisions rest for the time
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         being with reference to the nuc!ear stipulation iaw. This

         has lead to that so far no deeisions have been eaken about x
         the reactorsRingha!s3imeaithoughgSgllgrwh7
                                   .l
         now ready for start ofi operatioR. Each day the cormissioning

         of one of these reactors is postponed has been estimated to
         cost sweden about one and a half miuion skr:/XIIThe govern-

         ment's indeeision has however had much more serious conse'

         guences not enly for the Swedish nuclear industry but also

         for all industry as many initiatives and indu$trial invest-

         ments have been put off owing to the uncertainty of whether

         the need of electricity for the plann.ed projeet could be

    . guarantiedinthe£uture.:twgmuemnertt-hag-been--very-di･
                                                   s                                         ,         tu･l-ig)F-ne4i--enl-y:by-theptsma
         dmetrhe-aeadeN}eaemss--in-
                                                          N
        .-tQlle-.pvessr As £ar as energy R&D is concerned the gbvernment

         could(howevei? ftgree Qn the grants for 1977-78 within the

         present energy program. Some modifications were made to the

         effect that the grants for nuclear energy were lowered and

         the grants for tha rgnewable energy sources were conside-

         rably increased.

        :Tsng-iesg{i.E-gfh lat td 1 t

        The situation for the prbsent is the follewing:

                                                     '1.

2.

l'

 Zn November last year the owners of Barseback 2 asked
 for permission to concinue to operate the plant Bfter
 31 of Decernbeti referring to a reprocessing agreement on
 nuclear fuel with Coggema in France. ptva-btwJ,4Ema;--PevptEre-

mu1 ha-l!esetw÷e--eSi-Rrdirimn-.Rveueeimhad-aplmNved"he-.agreeffieapt}-em} 'ffie govern'-

 ment finally gave ic$ approval in the end of December.
 At ehe same time it #gated, however, that na repro--
 cessing was allowed bafere 1980. This deeision does not
 matter as far as Barsgebgek is concerned as no fuei will
 be ready there fer paprocessing until 1980.

In the beginniRg of D,"eember 1977 the Nueiear Fuel Sa-･
fety project presenteq its first report to the govern-
ment on the final depqsition ofi high level nuclear
waste. The intentioR is to keep all spent fiuel for 10
years in a eentral ssg'rage pZaced in a roek cavity. evyTfttrk
ctewptscCfrage-isptan; gsS---ecr--be--Tead vrfosN)pe"Fatien-Sn--

 }9ee-81e. After 10 yeavs the fuel is sent for repro-
                  K-cessing to Cogemat el g!' hst M(e ,
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No high level waste will be returned to Sweden until
1990 at the earliest. Xt will be in the form of glass
co'ntained in cylinders of special $teel. The cylinders
will be p!aced in an iRtermediate storage facility in a
roek were they will be air-cooled and kept in dry con-･
di,tions for at least 30 years. The cylinders are then
en'capsulated with lead an titanium and transfered to an
ultimate storage in a roek cavity 500 meters under

ground. wtien the £inal deposit will be closed all
cav, ities will be fiUed up with a bu£fer material con'-
sisting of quartzsand and bentonite.

Comprehensive studies have been made'to find out how
soon the radioactivity can leach out to the surroun-
dings. Not until after about 1 OOO years would it be

                        --i- ipossible to trace any radioactivity m a we'11 bored xn
the neighbourhood of the deposit and the maximum radia-
tion dose in such ¢ase - 13 firilliremslydar - w"i not
be reached until afiter about 200 OOO years.

･/

,

ia.o`2d

The report has been sent by the governmeRt for,'corments
to about 25 organisations..'gtw-Riaj-act-hiMg--s-lrat-ettwta-ts

nvs ---the-demandfousa£wh. raKepes+ee higtritm-mastetbythes--
Nus.ha:-S.tiPU im･ ･
A report oR safe final deposit of non--reproeessed
nuclear fuel wi!1 be presented this spring. It has been
indieated that the method will be at tiirst to keep the
fuel elements for 10 years ip a central storage. ThegF 2t"z-e

will then be contained in copper cylinders filled witth
lead and the cylinders wi!1 be placed individually in
rock cavities 500 me,ters below. the ground which will

then be £illed with bqfttonite.

'

3
e

Preliminary reports hgve been prasented by the Energy
Commission's expert gl'oups. They rm indicate that
tthe influence on the qnvironment of coal or oil fired
power plants in ordingry operation are worse than that
of nuclear power and v,hat it in practise would be
impossib!e,to abandon'nuclear power in Sweden up to:the
year 1985. Tf the abq"doning was put off to 1990 it
would be necessary tg''carry through vettiotrkitg-efueEleeal---
l･iiilg2rEi:...,,.s.2g"g:Sg,".e.Eeg,"ig:･l212･.fing,:?nSl';gll,g¥#,,:;a.x:;soi a"d･to ma3x'lt,.

bL!g-madeptalreed y-ttw;uua-utdwwt;-gi,whfgrSmerrrcFs
inves-leigelie--the--Snf-inptee-ea-the-envi rofiwng=byt hese

plme･

lt ,Lec 9pm tr,
7 /-/f

Reeently, the ehairmap of the Energy Commission told the
                    'tgovernrnentthat,tw&;tw$.a;E-.itie$=:=g+ membershadcome
to the eonclusion tha{, no radical reconsidering of the
                                                 .energy policy which wgs approved by the parlament m
1975 ought to be iiiaaj",. fy-p-S£wi,ent--kaew{{7et}ge---tie- for-m a"
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4. In the goverrment's bill for 1978'/79 on grants to the
    State Power Board no rnoney will be allocated for the
    Forsmark 3 reactor. The Board, however,. 'can use about 73
    milliom Skr left from the present budget year to continue
    :o keep the project going on a limited saale for manu-
    facture of components at the subcontractors unt･i! this
                                                 s    autumn when the parliament will decide about the coming

    energy program. ,
              .
5･ Ie is expdcted that the government in its bill on energy
    R&D Eor July 1978 ･- June 1981 will propose a much higher
    grant than for the preseRt three year period, probably
    about 1 billion Skr. The rnain efforts wil! be on solar
    heatt, biomass and wind energy. Since almost a year
    2:3d2:.P2s.#.pit2:,gC"s,g:ge{.pg3",;,of,,i,,',k&s lffx.:gesfgAeg

    of 1 - 2 MW. Large sums would also be given to energy
             .    conservatxon measurements.

    The state"-owned R&D company. AB Atemenergi, will ehange
    its name to Studsvik ERergiteknik AB. The new narne
    reElects the widening of the eompany's aetivSeies to
    comprise not only nuglear but also other energy techniques
    which however startect already during the previous govern-
   ment.

pmmpQweua"dmarg-in eheealwwca-m

Sweden has at Ranstaq one o£ the largest uranium de"
posits in the world eetimated at aboutt 300 OOO tons of
uranium. The ore, a" olum slate, is, however, very lotc
grade and is not ecgl)omic to wo=k at the presentt uraRium
prices. R&D work haq Peen going on since 1965 in a pilot
plant and about IOO vpns of uranium ilaS=et}e--feru--uf-
nv has bee" Produeed. During the last years the
work has aimed at esg' r. aeting also all other useful
components from the gre such as vanadium, molybdenum,
nickel ete as well "g,';' to produce fertilizers based on
nitrogen, phosphoruN pnd potassium in the slate and
utilize its organic ypntent by combustion or through
otlierproces$es. t .
                        I"
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Last autumn the local authorities in the Ranstad region
voted against a proposal to mine one million tons ofi
alum slate and later the government rejected the appli-
cation. The project leaders l}ave now asked for 1ig
ni11ion Skr for the next three year period te form a
R&D,institute which would investigate the possibili--
tie;s' of utiiizing all useful cdmponents of the slate.
Thesuii}iflgs--expeeeec} grantedce"t}aZr`?rou,

The, two dominati"g trade unions have both expressed
their strongest support to maintaining the nuclear
proig' ram ef 1975 of 13 reacters.twr'flie Federation of

SweiJish Industries has even proposed an additional
instaHation of seven nuclear reactors up to 1990`tE;e-･

xumapand-sabemep+yoSrehmicwtede
                                        .
wh Industry as well as the trade unions also
want mining at Ranstad to star+t en a cofiuherciai scale.

The gorvernment's energy policy has of course not been
stirnulating for the nuclear industry beeause of,the
uncertainty it has creaeed. Tl}e half-'hearted support

from the government for export 'ef£orts has neither made
it easier Cbr the industry to manifest itselE oR the
international market. In one respect, however, has the
government perhaps anintentionally helped the Ruclear
industry. Becau$g of the Nuclear Stipulation Law the Nu-
clear Fuel Safety project was formed and the extensive
work which has been done withimg the preject has given
Swedish industry aR outstanding know!edge of high-level

waste management which am be o£ interest to
other countries.bp"k-eueaeGv---pgwe4;-puag#ammes. Thus for
exampl.e ERDA of the U.SA has participated in the work at
the test mine station a participation which the DOE has
eontinued.

'

As to the present reactoy projects there have been no
maJor change. !n ASEA--ATOM work xs going on as p!anned
on Forsmark 1 and 21"y}ie Finnish reactors TVOI and 2.
     on Forsfnark 3 and eskarshamn 3 is also going onWork
although,accordingtoastrecchedoutscheme. ;

ASEA-･ATOM has developed £urther its BWR 75 reactor,
wh･iirg¥ririime-IH --e<te{iwt -efS--te---{thethes-twti----t l}e- wQ-p ld-!'-s---

mm. The company lias .further -- in co-operation with
AB Atornenergi and the Finnish Technical Centre -- de--
veloped a nuclear only heat supplying reactor, SECURE,
which is designed for district heating of cities of

about 100 OOO inhabitapts or more. A special Eeature o£
this reactor is its Qy"pstanding safetry properties which
would allew it to be l)pilt in urban areas.

ASEA has also developed a new technique for a safe
                                         .containment of spent i;vcZear fuel.. Undero}'ngl} pressure
(about 1 OOO bar) ancl pemRerature (1 350 C) the waste
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                                                                        i                                 Recently pro-Ruelear(groups have been fonned among the

                                 personnel o£ ASEA ATOM, the nuelear utiXieies and AB
                                 Atomenergi with the R}ain aim of inEorming the public .ou
                                                               -i                                 energy matters and QS correctmg £aulty statements m
                                 the media.

                                 They are just establishing a" 'iumbrelia" organisation
                                 "Energy and society" which will act through the mass
                                 media and other possible chaniiels.

                              ' Further a pro-nucldar Soeiety for the Developrnent of
                        ' Nuclear1'ower(FKV)hasbeenformedwhichissupport!ed
                                 by the American and the European Labour uRiolts. It has
                                 so far only about IOO mefvbers but is very acnve.
                                                         4

                                 .

Tke nuclear debate has centinued to be very intensive
siinee the chaRge of government. am,uiims-
whpmss-jn-has-everr'=Lrmreast d. With a few excep-
ttons the daily papers me are very eritical of
the goverruBents itBclear energy pelicy.･The radio and
television has some what toned down their usual anti-･
nuclear attitude.
                                              sx
Public opinion Rolls which are now and then being made
indieate that the majority oftthe Swedish people con-
sider nucibar power to be neccessary to make Sweden
able to keep its position among the industrial nations
of ehe world. The polls also show that a large majority
of the public knows very little or nothing of nuclear
energy and are therefore hesitative to its use.

The discord within the envirormental organizations has
not noticeably weakened the anti--nuelear movement. The
Envirorutient League has so far been most active and has
' arrangedtwodemonstrationmarchesagainstBarse-
buck. rn the £irst one in September l976 about 5 OOO
demonstrators took partNin the secoftd one last Septem･-
ber about 15 OOO. About 30 % of the demonstraters came
from Denmark (Copenhagen lies only about 20 kilometers

frorn Barseback). ,tu.F-.ua£,hemarche$ andL.gfiM-{}--!g{¥;lke,] .a£ac-!t-thG"-Sii/elZi'tSlfi:anti-nuclear
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         Lateiy a "cotiflik{:ee for energy suppiy" has been Eormed which

         plans a nation-wide advereising eampaign with a declara･-

         tion, sigi}E}2by several hundred top figures frorn the estab-

         lishment                 . iliat is an indication of how seriously the govern--

         ment's energy policy is looked upon by large society groups

         conseious ofi their responsibility.

         Conclus.iotts

         As n}ay }}ave been evident of lt}y lecture, Sweden is in a very

         difficult and rather unique situation, having a government

        wl}ose rdembers have differeRt opinions on whieh energy

         policy to foUow and who tl}ereforq have to try to £ind a

         con}proruise whenever decisions on energy matters have to be

         taken. Consequently, 6ne can only guess what the £uture de-
                                                          k
         velopment will be.
                                          t
                       -"
  , DecisioRsonthestartofoperationofRinghals3andFors--
        mark 1 ought to be taken soon but I do not think the
         govenin}ent parties wi!1 bb able to combromise on this

        matter. My personal guess is therefore that it will be

        postponed until this autumn wheR the parliarnent wiil decide

         on an energy policy. This would cost Sweden hundreds of

        mi11iens of kren,$y.

        The eversl}adowing questior} will be which proposals the

        governrnent will present in its energy po!icy biU to the

        parliament this autumn when it has studied the energy
                                  'k
        eommission's report which by the way will probab!y be a

        disappointment to the Center party. Tl}e fact is that the

        Center pavty has committad itself ,so heavily to abandoRing

        nuclear power that they eaunot reasonably remain in the

        goverruftent in ¢ase the pavliament would not agree to a non-
        nuclear energy policy. rp tiuch case 'Sweden rnay get a mino-

         rity va governv}ent until the next
        general election in the av":umn 1979. It may also be that

         the present government maui.iges to postpone all decisions

                                      --
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        concerning energy and nuclear power uRtil the e!eetion.
        Such/t4t moratorium of nuclear power would of course cost a

        fortuae.

        Representatives of the Center partY have recently hinted at

        the posfibilities of a referendum w9hich would be advisory

        only but I do not thiRk this is ment in earnest.

        Wliateveir the developrnent will be my guess･ is that we will

        finally･endupwith)tEmp/ .". -..nyv.-!gfli!e!}--slEtiE9iCOrdingtO

        the plan of 1975 iae-trwi-t:li 13 reactors in operation '

 a.{ZSaoqsgi9994( The Swedish people will not ,accept a decrease in

        their standard of living in the future and t'hey will for

        certain rea!ize that they cannot therefore do without
                                                        NN
        nuclear power.

                                         t
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    As one who last visited this extraordinary and lovely country almost 27

years ago, I accepted your invitatien to speak here with special enthusiasm.

So much has changed for the. betterment of so many in what new seems like so

brief a period of time that I take heart, even while looking at the storm

                                                 'ef problems that presently besets the nuclear industry, fer what can be ac--

         '                                                     'complished if･ we have a sure sense of the future.

     In reporting'to you about the scope and trend of the national nuclear
                                           -t                                           ft                                      ' t'
debate in the United States today, I shaH try!to set that debate irp the

perspective of both the times through which it has evolved, and the logic,

which, in my J'udgment, should direct its ultimate course.

.,,,,i :,a,":1,i i.::?.';,X,":,n g]eg;,1: :te,l:,X2',Y.gige,diiiax¥g,
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,,tgg,iww,tw, g./g,thilg,IXallhall#g'ti'$XXKzerd.ii..a.,

 peaceful or military, was largely one of awe. It was assumed to be secret and

 if it wasn't] 'ho one could understand it anyway.

s,,S･Isi:,llli･tl'gi;thi/(2.2t4zEv,lyXl'iildll,llltjllllilllillllllillllllilll,g'lll,lllllilllllglillllllllllllllillill,.l.illi!lillllM,y,.,,l.･/X//....,.,.･ll･lli,..d

J-warrt'-6-makrlr5i ecltty-'is-"aga`i-n-rLdrmasqbie'

ei;a-mncIFtrp℃ffdendebabe-whim"etrHy=deegptt-ha er{y-mtiet=te-doslaei=th=athe

'nuclearpowerissuesthateveryonetalksabout. 7'.･･-.'-
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1gA'tll'kirk'edl;[lt2iZ;'(he?eelCIalftPa P"unique aspect to the process of'

                     dwLe
 plant licensing that ma to serve increasingly as a lightning

 controversy. This was the mandatory public hearing of each construction

 appl-ication by an Atomic Safety and Licensin'g Board in the vicinity

 proposed site. Looked upon initially as a new experiment in administrative

 and purposed in important part gs a public education effort to
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    fears or concerns of prospective neighbors of nuclear power plants, the ASLB's
,drkwtL! se;.Eye. r

M offereE{t a convenient Federal forum for taking on the establishment. At the

    outset, intervenors were largely concerned with typical local zoning and land

    use issues. They didn't want a plant built near them because they felt it
                                                               '17a <fu-p'v Qhe'
    would adversely affect their property or business interests. Bu{Fthemrcrcrd--crt

   nsc'..ewesww#kSkkfK,g2ZestshabniS ft3dotmdimu

                                                                               '

o
r

                                      .
     As the 60`s began, we were becoming a nation that was tired of being

satisfied with itself. There were several factors that contvibuted to the

process: the emergence of television as the dominant news and opinion forming

medium; the shift in political demography as the first wave of the U. S. popu--

lation explosion --- the first of the war babies --･- began to reach maturity; .

the high hopes for youth and change in John Kennedy's style and rhetoric, the

passion for social justice channeled into civil rights for America's black

minority.

     All of these interacted with one another to give birth to what came

to be called the "new politics" of the 60's. Television gave real-time visual

immediacy to the assassination of a youthful President and the assassination

of his assassin, and with it C.onveyed, particularly to young viewers, a sense

of outrage, fear and betrayal. At the same time, the medium was pointing up

the inequalities in the distribution of wealth among Americans, particularly

minorities, whose life style fell well below the "average" depicted in a number

of television series about typical American families. ' The black civil rights

leaders were among the first to understand the new importance of theater in
                                                   'de-. .osstLc;({t.ZtZsil-c,t

politics. Theirultimatesuccessescreatedasenseof ,forwhatmight

                                                      '

                        "i
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 be accomplished by the politics of theater. The assassinations of Robert

 Kennedy and Martin Luther King shocked and enraged the young even more and

 contributed to a sense of mistrust.for the established order of things.dy

&e--rrewEfvT f'[iT:,'alEi5ZZIIg IrsEF=,inconcttptien- la-:gLia---s-ch.=,,secLimtS･

                                                                          '
      All of these attitudes and trends came together and were reinforced by

 the war in Vietna!n vthere the most powerful country in the world was sacrificing

 its young for a cause that seemed both fruitless and meaningless. The decline

 ef the traditional American establishment durin, g the course of the `Vietnam

 involvement has been chronicled by a number of observers. The relationship

 of trust between the governed and the governors became frayed. The Viatergate

 tragedy simply completed the process.
                                                               '
                                                                '      But there was also a new element that Vietnam underscored: the weakness

 of technology. !f technology was all that good, why not press a button and end

 the war. Te3evision kept showing how technology could take lives but in a

 personal sense -･- to young Americans watching -- it could not end the war and

 spare lives. They continued -- despite technology perhaps because of it -- tp

 remain the generation at risk.

      There were other factors contributing to cha.nge, among them simply the

 rapid growth of the country during the 60's. It meant an improved standard of

 living first, then crowding on the highways and in the cities, increased
x-

     '        e･ ･ mswnmarmcompetition in the schools.

£verTthsme. Big deve1opment,

-- a desire to get away --

beaches, traffic jams, aBd

at the door of too big, too

  big institutions, bureaucracy, irresponsiveness

only to find polluted rivers, crowded, littered

all of these things, at le.ast in part, could be laid

 fast -- technology.
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      The locus of the new politics that grew out of this evolving melange of

 people, factors and events was the university campus. The impressions on those

 who were there in the late 60's and early 70's are indelible; and they have

 shaped the thought processes, ethical reflexes and trust attitudes of a

 populous new. generation, many of whom have now come into positions of

 significant polit･ical pbwer. t
Etg`a(iiiii,illllii/!l,,202ci,g:,,li,ill,Sl,l'i;t!,11//?Z:tllglll' iewL?:rksllll9{i811,,, goi.iiiiiifi)'(iYgt;gg;iisiilill:2:i`/･,

      The critical development that connected nuclear power with the maelstrom
       bf lt2si. 'foots
 of changeAwas the passage of the National Environmental Policy Act of 1969.

 On July 23, 1971, the United States Court of Appeals for the District of

'Columbia handed dewn its new famous ruling on the Calvert Cliffs case which

 directed the Atomic Energy Commission to incorporate in its licensing process

 the responsibility for evaluating and assessing the total environmental irapact

 of nuclear facilities. By its terms, it opened up the nuclear licensing process

 to a virtually liTnitless set of qqestions, ranging from economics to aesthetics.

 It provided a framework within which one could debate the social costs and

 censequences of any new technology almost endlessly before it could be further

 deployed throughout th'e country.

      The Atemic Energy Commission had looked upon its regulatory mission'up
                       t2.. vtZezl･ttt.IJZZde P;pt `z.'.
ilil,iti'/2 Cil･l"'wi2'11:･filill'tlzt,/hh,y･, '6,2e,iA･'{l{,lfl.m,z･izge:.¥i,2,:;:il:E.1/,,l/a'tf.Ill/2f/cSt#?.i:,Sl;'eilililllillj,i:k,
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`fttrrclarffErr!"taH-p .Thenationhad,asaJainesSchlegingersaid,embarked

on developing a whole new body of enviro'nmental law. Nuclear power was
                                                     ･alaju '
just ceming into the mainstream. It became a part of thertdebate? iFFgEte`tr

                               'morewtimrdTat.
                                               pt7 Aae'l"'
    ･{}eeattse-e4i-=t;tve-unigwwiR)ameFtAR-Exipti.aisitratiiLe-: aw.-whSr･eh the Atomic

SafGty and Licensing Boards wwdm.---rrtte-ww provided to those -

skeptical of technology, concerned with radiation, dubious of the establishment,

angry with bureaucrati'c insensitivity, and suspicious of bigness not only a

target, but more importantly, a federal process xAtithin which thby could

test their own ideas while contes'ting svhat they felt were the false va3ues

ef the established system. -. -
     Nuclear power was being advanced by entrepreneurs who by definition sought

profits. Their interests were therefore limi"ced and self-serving. The

regulators' penchant for limiting the inquiry to questions of radiological

health and safety amounted to complicity in a "cop-nyout.'i The big public po3icy

qtiestions weren't being addressed.

    As the nuclear debate moved into the regulatory process after Calvert

CliffS,thoseopposedto'
nuclearpowercorrectlyunderstoodsomething.eiTSii'i3I):<t2Clz=-==-`--:H`d -"reelLY`

thafnytitemtte}-earestabffsimen-trfi'd--r[6Tl,---rftme1y, that the regulatory process

is itse?f highly po?itical. Regulators are government efficials. They try

to do what the people wish, and their perceptions of the popular wiH are
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      '

 formed by what they read in the press, what they watch on televisions and

 what critica1 Congressmen -r"agi'atas>tf6dr¢f Epvesientixwi-v(}s-fwhq)egpa"e -- ask
                                   .
 them about or tell them to do. '

i21),h:,lli･I:21'iIiiillllllilll･M:vi#,i#22a,ili'iil,igll･lili:eg･4'i:',c'6C,il,ilii,i:･ii,ll>//,,it//ttjua'lli･iil,iiili}ii/'"gh

      Nuclearpewerbecameanissueforalegionofg.iactttB$==Gnd, organizations:
"C!li;hl{lfieZtiill,k･', IZii lifktil6i,,,`,}11f,,bld- t'g,L`,"'O,,1{{ll21stt`Zs:'2'`,`':Zlhg/>il:rf;ief(ltili's 'of Earth, the sierra ciub, the

 National Resources Defense CouncH, the National CouncH of Churches, Another
                                              s?!utdcttL
 Mother for Peace and so on. In many cases theAantinuclear leadership perceived

 the importance of these issue-oriented organizations on the political process

 .and pveftss4eBal-ty persuaded their leadership that opposition to nuclear power

  was the right kind of issue for them to take up.

      Characteristic of many of these organizations was the willingness,ww

 thEtreageagngsscb of their spokesmen to make use of any public forum, and especially

 any 1egislative hearing to air their cause. Arrd':gi{ley lobbied effectively with

 congressional staffs, took part in candidate elections, c.ultivated working

 journalists and practiced the politics of theater that had become so important

 v"ith the advent of the television age. Though they vvere relatively sraall in

 total numbers, their effect on the regulatory process was very significant･

sut a de s-k fuw Azpt:
     There was another political trend that the nuclear opposition unde"stood pt7 tL-<z/4

-imfN,hit-Ng--wh'rEnd-'ca`H-- t,}cte-g-i`Hrrw"i-rrg--c7eti'e"fS"r'fr rga'NZo-,ae-e- i-FFAF}e-,a iettt i-GtcrvTemrTmTerL
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But here mb'lit made their first major politicai error･

In seeking to develop antinuclear legisl.ation at the state level, they

seized up6n the initiative process. '
     in 1976, antinuclear initiatives were sponsored in seven states rep;Ae$enting

twenty percent of the total electorate!i-n-+ite-l-tt+lrrd-Stieces. AH seven ini-

tiatives went down to defeat by 2･-1 margins, a rathgr stark rebuke for the

claims of the antinuclear lobby to represent the public interest. The con-
sequencesoftheirerrorvierei5#ll21Stli;IS , 4lyi-itg--tinreirc`iai'msrr'

     First, of course, they were beaten, not narrowly but by a convincing

    .marg1n.

     Secondly, the nuclear industry got an in-depth taste of politics.

     Engineers, scientists, technicians, construction foremen and secretaries

made speeches, participated in debates, passed put bumper stickerss walked

-precincts, took out newspaper ads and found that they could be a part of the

political process, they could be successful at it, and, perhaps most

impertantly, they liked i.t.

     Thirdly, the pronuclear people were not alone. The structure of the
                                                                  j
campaign in each of the sevep states involved establishing a broadly based

committee representing business, 3abor, the minorities, t.he professional

                              t
                                                                   '
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and engineering societies, and retirees. The business-labor-minority

coalition has become a permanent political force in the United States with

existing organizations in several states. It represents a powerful continuing

proninc}ear constituency.

     Fourthl.y, pu,blic opinion analyses were done in each of the states

immediately after the elections to find out what had happened.'  It became

apparent that the antinuclear constituency was both thin in numbers and

                                                                 .
narrowly based in the political spectrum. In California, for example, the

political spectrum is almost a perfect bell curve with about eight percent

at the left, another eight percent at the right, and the remaining eighty-four

percent moderately liberal to middle of the road to moderatley conservative.

The antinuclear move}nent captured only the most liberal eight percent of the

spectrum and this only by a 6-4 majority.

     Finally, the post campaign analysis of voter perceptions showed that

the pronuclear side had gained credibility on the safety issue. Vhe--puel-eQ

rmrt'r"te(rimtmtr---g!-usLl-eG¥ -ww -tmger Liab ;li-ty- fe,a--mue`lea,es-

--cteei-cleftts-sboul-EFbe-Fttl`IJkbewnE in"y-m--rTev7auen-. The

ecenomic issue was an important secondary consideration. And overwhelmingly

peeple wanted to keep the nuclear option open.

     Some thought the polls had conferred a mandate on nuclear power and the

debate should be over: The nuclear opponents, however, had also learned

something. While they were weak on the jobs aRd energy issues and needed a

positive program for both, nuclear waste disposal was the most vulnerable

issue on the pronuclear side. In California they succeeded in getting state

laws enacted that could use that issue to stop any further nuclear power

plant construction in the stata '
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      Nineteen seventy-six vfas not auly a nuclear initiative year.

 I}le also chose a President in our first post Watergate national elect'ion.

 The challenges to the new President in seeking to restore trust in government,

 to centinue the healing process begun by President Ford, to address thG complex

 energy problem, to initiate reform in government services, and to restructure

 the governvnGnt bureaucnacy posed the most difficult domestic agenda for any

 IJ. S. President for at least a quarter of a century. mat'rTeert tre

{ihlaeE}t-ep'fvs's"reTrsi'whl EI-S-s. '
      During his campaign, President Carter sought to develop a very broad

 constituency and he was elected because he did so. In forming his new

 administration, he was fully avgare of the importance of involving the liberal

 intellectuals who, as a result of Vietnam and Ylatergate, had been largely

 in self-exile from the formal apparatus of government fer almost a decade.

' Both his energy policies generally and his nuclear policies in particular

 reflected the inputs of many from this constituency, newly returned to formal

 power. He laid heavy stress on conservation; he sought to have the American

 consumer bear the effects of paying world clearing prices for petroleum, he

 placed new reliance on our abundant coa3 resources, and he positioned nuclear

 power as the option of last resort -･- a circumstance which many in his Adminis-

 tration now contend is upon us. He dispatched the Clinch River Breeder Project

 but continued breeder research. He suspended reprocessing but sponsored in-

 creased study of alternative fuel cycles, many of which would require some form

                         ･ koof reprocessing, EkeembeAgFe-al-l-rip-EKkivess-ing--nusl-E;cFr`13ovveicLy. he brought front

 and center the only real issue that ee-nty,-fRi-nc is endemic to the nuclear debater

 mm the lssue of proliferation.
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     so tbday, in the united states nuclear energy has become a pa'rt of a

much larger debate on energy, international security, life style and indeed

the future of our country,ftHd-on`"-properk-Fespoms-ibtw-foi ti"r(yweot-ck,}E!-

aiidwwg ni"r&?ai=e'fi-lr. But it is fundamentallya
debate about growth with the bottom line of the environmentel movement now

emerging as anti-growth, anti-big technology, and anti--nuclear as a subordinate

argument.

     The true issues are not reactor safety or uranium supply or nuclear power

costs or low level radiation or high level waste disposal. Rather, they are'

whether the creation of wealth through science, technology, industri'alization

and cornmerce is reaching the point of infestation. Those opposing nuclear

power believe it is, although they have not convinced the poor or the dis-

advantaged of their view. One mants infestation, after all, may be another

man's livelihood. That is why the labor-business--minority coalitions in the

United States are pro-growth and pro-nuclear. wtickifS-t7
cettne`yyLAtffbite-wcrrrl-tz{,"ZIK5 heavy majority is not yet prepared to say that we

have reached that post affluent paradise where social institutions need only

be concerned with the division and not the creation of wealth.

                              ,
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    The advocates of limitations are extremely able, however. They have made

         '
few political errors in their ascent to great influence. Nor is the syndrome

confined to my own country. IAIe live in a world that is increasingly in instant

visual real-time communication. The youth movement, the new politics, en-

viroBmentalisrn and zero growth are highly contagious ideas that are spreading,

particularly in the wea'lthy nations of the Northern Hemisphere. ma
                                         '                                                          '              '         ---                      ."
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           be the ultima'te course of this broad debate

       United States2 VIe have fer the first tirae in the

       scientific knowledge and the technological capacity

    abundance, vghere satisfying the material wants and

    Population should come within our grasp. It will,

      perhaps centuries, great trust and great good luck

         increasingly require exercise on a worldwide

          of governance -- devel6ping the social institutions

       wealth and adJ'usting them for the equitable distribution

        today enly the first faint glimmer of a world
       WLe
thexse"Ft2i}rtmd- provocative meditations of brilliant socia.1

      Sufficiency is not here yet. e¥eR-khas-gh-Jwn:-eetnctew-`-t-may-7
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 finally a p'aradox in the polttics of the debate: those who

    of sufficiency is at hand-could prevent its coming about through

   of nuclear energy within the broader context of the political

growth, -energy and･the morality of life styles.
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     The continued creation of wealth at a politically acceptable rate will

require the even more effective use of energy. Our abillty to use energy

more effectively in turn depends on the progress ef our science. And

science is measured by our deepening understanding of the structure of matter.

In a prophet-ic essay, written some thirty years ago, entitled "A Sense of the

Future," Jacob B"onowski said, "The atomic bomb is not a" great achievement of

                                     .science. ･But science has made a great discovery: the fundamental discovery
                                                               .
that tve can tap atornic energy. That is an achievement, not of bickering nations,

but of man. And we have the whole history of science to tell us that every

fundamental discovery has in the end brought men more good than harm . . . if

we at"e willing to look forward."

     Looking forward cannot leap the conflicts, deprivations, ignorance,

ambitions and wants of the world we live in. Nor can it pretend that the

achievement of man in his ability to tap atomic energy can be erased by a

romantic hope for a future that will somehow come by itself through soft or

alternate energy technologies based upon a more primitive understanding of

the structure of matter,

     So I believe that the ultimate course of the nuclear debate and the energy

debate in the United States will be positive. Nuclear energy is the only

post--hydrocarbon energy technology we have at a time when we surely need one.

As Glenn Seaborg has said, nuclear energy came "in the nick of time."

     The challenge to us in the turbulent marketpla'ce of politics and debate

xg,;g g?ix:,&hf.,gag:f,o:.,?.g:2sng::,?.i,t2:,C:g:lgig,,Ih:V,IgS:',:1,2g,a,,,,,,

they fear and oppose in order to create the additional wealth that is essential

to their vision. So long as deprivation continues to exist broadly and deeply
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on a planetary basis --- and it does --

human obligation. Political stabi)ity

requires it. Our obligation, therefore

succe.ssfully, is one in which we cannot

Though I cannot say vthen the trend .will

the creation of wealth is an essential

in a world where nuclear arms exist

, to pursue the nuclear debate

 permit ourselves to fail.

 turn, I believe it will, because it must.


