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Since the technicel operstionel record can certsinly not

account for the reduction of future objiectives and the dvindling of new

orders for nucleer power plants, the next step is to lock et the evolution

p
»

of their costs and of their competitive position

Teble b presents & highly simplified, but generally wvelid,

e
e

cture of the changes in unit investiment costs which have taken

place between 1967 and 1977 for nuclesr, coal-fired and oil-fired electric

power stations in the 1000 MW(e) range. There is hardly any need to

stress the spproximate character of such generelized estimstes, which do

to this reservation, the Teble does, however, pcint tc some interestin

i
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ressons, the main conclusion seesms to be that puclear and ?GRV&ﬂﬁiGa&l
stations have been equally affected by these factors and that, es far
a5 capital costs sre concerned, the competitive position of nuclesr
power has hardly been sltered by these dremstic changes.

Let us now look et the comparstive changes of nuclesr and

conventionel fuel costs summerized in Table 5. There, the position is

more complex. First, the comperison had to be restricted to nuclear

mejor role in this development but, regerdless of the underlyving



fuel end oil,
trensportation
would be meanin

had to be broke

(1)

3]

(2)

3)

(L)

ss?au

enges of prices for cosl ere so wide and the

components so important that eny generalized cost T

ess in its case. Secondly, the nuclear fuel costis

n dovn in some of its major components, ursnium enrich—

»

left out of the

[y}

omparison.

-y

terms and 2 to 3 in resl terms.

re

o

o o
o =

The cost of enrichment rose much less, ins
%

Lad

ot

end 1.

onse=

Febrication costs kept pace with inflation end c

-
P

il

n real te

H

TS .

{

guently remsined consiant
As & result of these divergent trends, while nuclear
fuel costs per Kwh incressed from 1.5 = 1.8 mills in
1067 to 5 = T mills in 1977, the corresponding costs
for the Kvh based on oil rose much more drastically
from a range of 3.5 = L.L mills to 21 = 24 mills over
the same period. Corrected for general inflation,
the figures for nuclear fuel would become 2.5 = 3.5

end for oil 10.5 =~ 12 mills of 1967 purchasing power.
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he maintenance of & constant reletion between the capital
costs of puclear and fossil stations and & widening fsvoursble margin

or nuclear Tusl costs lesd to the conclusion that whenever the

, the former hes an economic

adventege which is substantielly greater now than before the oil crisis.

o the cese of cosl, the situstion is more complex. |If coal were

priced on the basis of therm parity with oil, the above conclusions

of course, apply. If it is priced on the basis Foduction cests, there
3 BN w B 2

may be locations neasr perticularl ourable deposits wh

i
L]
]
“
H
o
8]
o3}
3]
by
s
-}
pde
o
[t

favoursble, little is known sbout the future, An anelysis of possible
chenges in the mein factors does not, however, affect in any waey the case

Tor nuclesr power.

he present state of uranium resources with 2 million tons of
reasonably essured and ancther 2 million tons of estimated additional
reserves amply covers the needs of the maximum nuclear pover programmes up
to the year 2000, Of course, new discoveries are essentiel for maintaining

forverd reserves and meeting the lifetime reguirements of the nuclear

stations which will be opersting beyond the turn of the century, but the



present price levels have brought sbout a major

first results sre rather encouraging. The search for urenium, which had

))0
§
s
[
o]
i
in

Test Asia. UFence, there is no reason to believe that uran

ores would have to be mined if todsy’s power plants, which use less than

<

8l energy obiainsgble from a unit mas

n
o]
9y
[
H
5
oo
§
w

0.5% of the

’rﬁ
;u

were to remsin the main baesis of expending nuclear power Drogrammes,

breeder reactors in major industrial countries provide a solid foundation

for & nuclear eccnomy whose fuel rescurces would become p@an celly

unlimited, both as & result of a hundredfold increase in the energy

o

which could be derived from known uranium resources, and the economic

possibility of mining much poorer uranium ores.
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Thus, we are brought beck to our original guestion: considering

the technicel relisbility end the present and future eccnomic advaniages

. .

of nuclear power, what are the reasons for its present difficulties?

adding up to & genuine viciocus circle. Oertain aspects of nucleer power

end of its fuel eycle have given rise to doubis and uncertainties, some

of which are based on fact, and meny on imaginstion. As a result,

zens in some

H)
H
;Jc

puclesr opposition movements have grown smong private cit
countries and restrictive laws end regulations have been enacted by

gome gowernments in others. The campaign unleashed by these g

e

(6]

oMU
a4

ous diffi-

[

end the impacts of these reguletions have brought about s

D

b
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ol
ot
&
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£
n
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]
&
fas
o3
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W
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ion-mekers in the electric power sector, thus
reinforcing the initiel uncerteinties. As & result, deleys, cancellstions
and cost overruns have cccurred, which are then used in some guarters as
erguments sgainst the reliability of estimates of nuclear power performsnce

and costs.

Iet us briefly review the initiel uncerisinties on which these

developments were based, trying to separete the reel from the imsginery.

The mein problems can be classified under two headings: ecology

and non-proliferstion.

W

e

o

e
(%

y regard to the impact of nuclear pover on the environment,
it has, in meny respects, become a victim of its own thorcughness. Ko
other source of energy, indeed no industrial technology, haes ever been
the subject of such comprehensive and detailed anelyses of its environ-

mentel effects. The resulis of these studies have led to two major con-

clusicns:



scope of the largest programmes contemplated for the

rear 2000 would represent a very small fraction of the

(2) The mathematical expectation of humen end property
damages resulting from muclesr amccidents within these

prograzmes 1s a very smell fraction of the oversll

o
e

n

by

ks involved in the life style of an industrial

o
o
[
[=H
[¢1]
ot

e
.

N

Among the major areas which call for additional investigation and

ES

action are: further improvemsnts of nuclear safety, decommissioning of

o ~

nuclear installaetions and, sbove all, the closing of the nuclear fuel

cycle, especially with regard to the storasge and ultimaste disposal of
radicactive wasies. t the ssme time, more thorcugh analyses of com-

paretive environmental impacts of different energy sources are essential

]

he other category of problems stems from a very legitimete

concern over the possible proliferstion of nuclesr wespons. Fowever valid
this preoccupetion may be, it has sometimes been coupled with & not velid



argument according to which the expsansion of nueclear civilian power
prograzmes is unavoidebly linked with sn increszsed probability of

military spplications,

As vas alresdy mentioned, these primary unceriainties hsave

given rise to a series of actions which have in turn brought sbout

fuel supply, ultimate fate of irradisted fuel, which sometimes outweigh
the cleer economic advantsges. VWnhile the bulk of the efforts reguired

The guestion thus arises: what can internstional corgenizations
do to diminish these uncerteinties or, as Under-Secretary Myers of DCE
.3

put it recently st the NEA 20th Anniversary in Paris, what contribution

es™?

[

can we meke to the "management of uncertaint
As we have seen, there are still uncerteinties, &t least in
the putlic mind, on certain technical questions, particulerly on certain

aspects of nuclear ssafety and waste management. The IAEA and the Nuclear
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Energy Agency in Peris heve been tolling svey for mazny yeszrs 1o estsblish

internationally scceptable standerds, guidelines and procedures ithat will

ok 4

)
<
¢t
Q
o]
=
Ll
o
4]
fod
ot
[¢]
@
3
o
=
4
Y
(..,.
oy
44
t

afe design, construction, o

o)
14

argtion and

¥

siting of nuclear plents but will elso give the necessery reassurance to

the public, (The limited resources at our disposal mean that all major

Ls 8 result, it mey be truly saild that internstionsl nuclear
safety standards todsy have the full endorsement of the world’s healih

end safety suthorities, as well as a&ll its nucleer regulatory suthorities,.

It must slso be frankly sald, hovever, that this has not

-

standards by any means immune from gttack snd criticism.
3 N

In the Agency we shall continue to complete the comprehensive
nuclear safety standerds programme which, year by year, is extending its

coverage to every aspect of the safety and the current generstion of

nuclear pover reactors., ]%e shell, of course, slso continue &ll other
& 3 b

.

lines of our nuclear safety and vweste manegement work and we shall




scecidents end now chiefly concentrates on what it considers to be the

]

mein chink in the armour of the nuclear industry, namely,

2 S R,
Vs inal high

- ;4 5 b e A - . 3 S -, g oy ke
nowever, it mwust be repeasled agalin thaet the meJor uncertalinily

which nuclear energy must overcome is not fechnologicsel but politicsl

;.;.

end lies in the changing po ies

6]

of governments.

proliferation of nuclear weapons, & concern Which made & quantux jump in

197k end which deepened agein last yeer with reports that nuclear weapons

-

might be spreadi itical concern.

2

g to other areas of acute po

We in the IAYA have been working with the problems of proliferation
since the very start. In fact, this problem is perhaps the major raison

f the orgenizstion. I myself in the early 60°’s, in esnnual statements

13
o
L
('D
o

to the Genersal Assenbly of the United Nations, tried to draw attention,

with scant success at the time, to the growing emounts of plutonium which

’

vere bound to be produced by the expansion of nuclear technology and I siresse

Qs
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THE FRENCH NUCLEAR PROGRAM
AND INTERNATIONAL COOPERATION
by
André Y. Giraud, Chairman
French Atomic Energy Commission

1 NUCLEAR ENERGY : A PLANETARY NEED

Many studies of the world's energy T{uture have been pub11shed during

the past year. While differences can be seen in the figures given by

the various authors, the trend is undoubtedly the same: consumption

will at least double between 1975 and 2000 and reach 9 500 MIOE, approxi-
mately equally divided between the U.S.A., the industrialized countries
and the Third World. (figure 1). Two reasons, at least, make us feel

that those figures are minimum.

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 - 1973
period, will 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 the Third World, different approaches have been used by different

authors. They lead to consumption figures in the year 2000 ranging from
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2000 Mtoe 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 1/12 to 1/7. We feel that 2500 Mtoe 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-
Towing way : oil would decline from 55% to 45%. Hydroelectricity would

remain at a modest figure (6% to 7%) and new energies would barely emerge
(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 instead of the prevailing rate of 1200 million,
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 economic 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 P, represents the maximum



feasibility capacity; curve P2 represents a less optimistic but pro-

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

Vity of new wells. Whatever the assumptions, there is a clear risk of an oil
shortage between 1985 and 2000. A more detailed analysis of production
prospects, country by country, confirms the possibility of an o0il 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 consumption, and
the other countries of the world, the industrialized and the poor. One

can also measure the social and economic consequences of a shortage of oil,
either in the industrialized countries where 0il 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 Tow
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 Mtoe).

It 1s not surprising that this situation is felt more deeply by those
industrialized countries that are the most dependent upon oil imports,

among them, Japan and France.



FRANCE ENERGY POLICY

In 1976 France consumed 175 Mtoe, while domestic production amount-
ed to only 40 Mtoe (coal 18, oil 1.5, gas 6.5, hydro-electricity 11,
nuclear 3). Hence France has a 77 % dependence on imports. This
disequilibrium is the result of our lack of energy reserves, which

is clearly shown by the following table.

proved 1976 vears
ITtoe (a) reserves (b) consumption (a/b)
Coal 300 32 9
Gas 132 19 7
011 9 109 0
Total fossil fuel 541 160 3.4

Note that the possibilities of increasing hydro-electric power produc-

tion are Timited to no more than 5 additional Mtoe/year.

For us, energy supplies are therefore a major problem. The situation

in Japan is similar, as the following table clearly reveals.

1975
Mtoe (a) reserves (b) consumption {iigi
Coal 1020 54 19
Gas 10 8
01l 3 196

Total fossil fuel 1033 258 4




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 payments
(the 0il bill 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 reserves of 100,000 tons.
While these reserves are not large, consumed in light water reactors,
they nonetheless represent 800 Mtoe, or one-third of North Sea oil re-
serves. Through the use of breeder reactors, this uranium can produce

50,000 Mtoe, the equivalent of all Middle East oil reserves.

In a world which, as we have seen, has an absolute need for nuclear
energy, France's choice for its energy policy, was obvious. The coun-
try had been actively involved in atomic enerqgy research since 1938.
In the wake of the 1973 o0il crisis, the Government therefore decided
to speed up the nuclear program, (figure 3) and called for the annual
construction of 5000 Mie nuclear power capacity, 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-term strategy; a decision to use fast breeder reactors as soon

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



over fifteen years. Phénix had just started operation to our entire
satisfaction. Ground was broken in 1977 on the site of Super-Phénix,
a 1200 MWe prototype, while commercial breeders start being designed

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

AN INDUSTRIAL POLICY TO MATCH OBJECTIVES

To match these objectives, our nuclear construction industry had to be
organised. For the first generation of thermal reactors, we decided
to select the light water system and after a period of reflection, to

concentrate on a single system, the PUWR.

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 capabi1ity.This1éd1x)theconstruction of the Chalon sur Sadne
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 MW or six 1300 MW 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-

comitant human investment: the creation of competent teams, capable



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 and in
safety criteria, this ambitious program will be less than six months
late (apart from the very first units which always raise problems owing

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

Equally important is to give to the construction teams the backing of
research and development. First to add 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 culmination 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).

More recently another company called Novatome, which associates the

CEA and industry, has been set up for the building and marketing of fast
breeder reactors and other advanced systems. It is in charge of the
Super-Phénix contract. But our venture in fast breeders has become
international: France, Germany, Italy, Belgium and Netherlands have

agreed to pool their development programs.



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
Tow-capacity reactors (100 to 150 MWe), 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 for surface propulsion and haVe been covered by a licensing
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 ESSENTIAL 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. Uranium mines

From the very beginnings of nuclear energy, France gave serious thought
to ensuring its uranium supplies. The national territory has been ex-

tensively prospected for uranium. The La Crouzille deposits were



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 also for foreign utilities. Presently it handles roughly

5000 tons a year.

4.2 Isotopic separation

Following the 1969 decision to base nuclear generated electricity pro-
duction on slightly enriched uranium reactors, it became 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, Italy, Spain, Belgium and Iran. The decision was
accelerated by the Yom Kippur war which soon followed. The plant which
remains within schedule and budget is due to start production in 1978

to reach its 10,8 MSWUS capacity in 1981.

4.3 Reprocessing

The idea of storing irradiated fuel for ever was discarded very early.

Fuel elements are designed to withstand Timited 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. Metallic 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

would 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 would 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 when we had to deal with the

more complicated matter of reprocessing highly irradiated LWR oxide
fuels. It is revealing to observe that the oniy two countries which
offer reprocessing services are those which launched their nuclear in-
dustry with natural uranium/graphite/gas reactors. (Fig. 7) (photo :

La Hague) (photo : Eurodif)
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THE WORLD DIMENSION

No nuclear policy, in no nuclear country, can be established without
Areference 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. 0il 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 Tead most likely to a war.

However, the transfer from one country to the other of nuclear materials,
equipments or even knowledge, which was considered recommendable since
Eisenhower's Atoms for Peace program, has recently become a main diplo-
matic issue. Some restrictions have been decided. Others are advocat-
ed, here and there. Most attention is given to preventing the prolifera-

tion of nuclear weapons.

Briefly, peaceful nuclear energy is indispensable and should be expanded
through international cooperation and commerce, proliferation is a cata-
strophe which must be thwarted through restrictions on international co-

operation and commerce. Can we escape the contradiction ?

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

careful analysis to determine a set of measures and rules that wilil
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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 1in the production of peaceful nuc-
lear energy. Consequently, it must be possible to separate the two
activities by a combination of technical solutions, a proper interna-

tional organisation and political provisions.

1. Technical solutions

0 T S G D S S W VS SR (e T S

Obviously, it would not be of any use to impose restrictions on the
operations involved in the production of peaceful nuclear energy if
these operations 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 1is economical, makés..unnecessary

the international transfer 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) which are still economically profitable, but which cannot yield
highly enriched uranium. We shall now. preferably in cooperation with

other countries, move on to the demonstration stage (50.000 SWU).



For reprocessing, it is not necessary to use the conventional Purex
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 Teaves the reprocessing plant. The Civex process, recently suggested
by american and english experts is also one of the variants of such
proliferation proof techniques. We can consider very Tikely 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 nuc]éar reactors, th%fPHB;i§ the least suscep-
tible to diversion of fissile material. 1In o?ggﬁiga'introduce or with-
draw anything from the reactor, the cover must be removed. This is no
easy matter and requires a long shutdown. Thus the LWR lends itself
ideally to safeguards whereas the Candu ar Magnox reactors allow the

manufacture of military grade p1utoniuthroPgn continuous fuel unloading.

The breeder has the same characteristics as LWR's : discontinuous un-
loading after complete shutdown. The pro]ifération problem with the
breeder Ties essentially upon the safeguarding of the fuel and blanket
elements, new or spent. Moreover, the possession of plutonium is a pre-
requisite to its installation, implying the possession of first genera-
tion reactors in operation. This makes it a technique which will be

reserved for some time to Targe industrial countries.
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2. International organisation

In 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 americah 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 fission products 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 réprocessing know-how 1is not avail-
able from other countries ? It will try to develop it's 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

reprocessing.

This example shows that, contrary to what some people think, there are
parts of the nuclear industry for which the devé]opment of international
coopération is of paramount importance. For many countries, nuclear
energy is vital, and even without any military idea in the back of their

minds, most of them will search for security of supply. 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 "reliable" means several
things. It means that enough capacities will be built in due time and
that the customer believes that this is the case. It means 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.

To complete,-to back or to implement the above suecgestions, international

agreements or treaties have been or will be nriessary.
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International safeguarding is the best known example. It can
become more refined, while at the same time, attention should

be brought to give to the inspectors 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
commercial competition. As I 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 international rules. 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-

tion.

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
dignity and to define its energy policy and that if restrictions can
be decided on, the transfer of fissile materials, comﬁénéntélénd
know-how, science and knowledge cannot be reserved for a happy few.

Any non proliferation 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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My paper is entitled "Civil Nuclear Power Without Weapons Pro-
1iferation" in order to emphasize the point that we in the nuclear
industry make repeatedly. Civil nuclear power is not synonymous
with nuclear weapons,

In fact, for over two decades following President Eisenhower's
"Atoms for Peace" initiative, civil nuclear power 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 military atom.

Today the situation is somewhat different. The prospects for
widespread use of plutonium in civil reactors have raised the spectre
of possible misuse. Plutonium intended for peaceful purposes could,
in principle, be diverted to use in nuclear weapons, In the United
States this fear has led to a reevaluation of o0ld policies and the
introduction of new ones. Similar changes are occurring elsewhere.

President Carter's initiatives to slow the spread of new nuclear
weapon states have caused many nations to review their policies re-
garding nuclear exports. At the same time forty nations have joined
in an International Nuclear Fuel Cycle Evaluation Program (INFCE), in
order to study measures ''to minimize the danger of the proliferation
of nuclear weapons without jeopardizing energy supplies or the develop-
ment of nuclear energy for peaceful purposes."”

A major step has been taken by the London Nuclear Suppliers Group
of fifteen nations in setting guidelines for nuclear transfers. These
guidelines -- which are now being placed into effect by each supplier
nation acting independently -- require assurances by recipient nations
that sensitive technologies and materials will not be used for making
nuclear explosives. IAEA safeguards are to be placed on all facilities
deriving from or using the transferred materials and technologies. The
assurances by the recipient nation do not, however, include a pledge
nct to produce nuclear explosives in facilities independent of the
transferred technologies or materials. Nor do the assurances include
the more or less equivalent agreement to place all nuclear facilities



in the recipient country under IAEA safeguards, the so-called "full-
scope" safeguards.

In the United States the Congress has now passed legislation re-
quiring "full-scope'" safeguards as an eventual prerequisite to U.S.
nuclear experts. A Presidential signature on the legislation is immij.
nent. There is a grace period prcvided for implementing this new
policy, with extensions possible if the President and Congress agree,
Under the legislation the United States will seek to convince other
nuclear suppliers to require full-scope safeguards.

The new legislation also seeks to establish control over the
enrichment and reprocessing of uranium fuel supplied from the U.S,,
or of fuel which passes through reactors seld abroad by U.S. firms.
Reprocessing, in particular, would not be permitted by the U.S. if
it increased the risk of proliferation. Current opinion in the Congres
and the Carter Administration is that reprocessing would increase the
risk of prcliferation if it made separated plutonium available to
nations not having it. There is leeway for the U.S. to agree to re-
processing in countries which now have reprocessing plants, subject
to U.S. contrel over the use of the plutonium produced.

The Carter Administration’s non-proliferation policy has been
described by Dr. Joseph Nye of the U.S. Department of State as six-
pronged: '

(1) making the international safeguards system more effective

by insisting upon comprehensive safeguards;

(2) self-restraint in the transfer of sensitive technologies
and materials that can contribute directly to weapons
until we have learned to make them more safeguardable;

(3) creation of non-proliferation incentives through fuel
assurances and assistance in the management of spent
fuel;

(4) building consensus about the future structure and
management of the nuclear fuel cycle through studies in
the International Nuclear Fuel Cycle Evaluation Program;

(5) taking steps at home to ensure that our domestic nuclear
pelicy was consistent with our international objectives;
and last but most important,



(6) taking steps to reduce any security or prestige motives
that states might have to develop nuclear explosives.

Frcem the viewpoint of those responsible feor the development of
civil nuclear power, the new policies, legislation and agreements
have much merit, but unfortunately have also done great harm to civil
nuclear programs throughout the world. Their impact on public opinion
has generally been negative, either arousing unfounded fears associat-
ing nuclear power with nuclear weapens, or instilling suspicions of an
attempted hegemony by the U.S. and other large nations over nuclear
energy .

In the U.S. itself, the programs for utilizing plutonium through
reprocessing and the breeder reactor are in total disarray. Plans
for future reprccessing plants in Europe and Japan are now subject
to the vagaries cf U.S. policy since no commitments 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 from the supplier nations for the use of reprocessing

and breeder technologies.

The Risk from Plutonium

In judging the cangers of proliferation we should not equate sep-
arated plutonium to nuclear weapons and at the same time label spent LWR
fuel free of all ricsk. The fear has been expressed in some U.S. circles
that separated plutonium places a non-nuclear weapon nation only days
away frem nuclear weapons. The argument is that nuclear weapon assembly
systems might be prepared clandestinely and then, when ready, a nation
with separated plutonium might quickly insert it into these waiting
ruclear weapon assembly systems in a matter of days. Thus, the
vorld would have little warning time in which to react.

This reasoning fails to admit that a fairly simple, clandestine
Teprocessing plant could also te 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
rot the controlling factor. The essential in proliferation is

motivation; access tc materials and technology are secondary.



This scenario, sometimes called "the overnight bomb scenario"
also suffers by its exaggeration of the ease with which nuclear
weapon assembly systems might be prepared and the ease with which
plutonium might be inserted into themn.

There are more problems. There is always the possibility of
being caught in the act. Further, since the weapon program is
covert, it provides little deterrent value until the scheming nation
goes overt, i.e., until plutonium is taken from the safeguarded
system. It is necessarily an untested weapcn capability at least
until it comes out of hiding. And it suffers from the handicap of
using civil grade plutonium. ‘

Finally and most importantly, the scenario ignores the likely
vigorous reaction of the nuclear powers to such a course. One has
only to reflect on the concerted reaction recently to reports that
South Africa was about to conduct a nuclear weapon test,

A1l in all, I find the overnight bomb scenario highly contrived
and of little use tc most nations. Not that it is impossible.

It is possible, but still highly contrived and not a very useful
approach.

Some have argued also that the mere existence of stockpiles
of separated plutonium in non-nuclear-weapon nations provides a
temptation. Given some weapons-useable plutonium, so the argument
goes, a nation has less remaining to do in order to achieve a
nuclear weapon capability. There is perhaps a little more to this
argument than tc the overnight bombk scenario, but again it is a
bit labored.

Despite these arguments the overnight bomb scenario has led us
all to reexamine our nuclear programs. In this current, uncertain
state of affairs it is ﬁow time to address what might be reasonable,
negotiable conditions for the civil nuclear world in the year 2000.
If we can set out a generally agreed target, perhaps we can better
chart our course toward it.

Clearly any realistic target depends primarily on voluntary
agreements among sovereign nations. Special inducements may play an
impertant, but secondary, rocle. Unacceptable restraints imposed on
orne nation by others may be effective in the short run, but they can

be of little use in the long run,



The nuclear world of 2000 must provide an avenue to fulfill the

Jegitimate nuclear power requirements of all nations. Certainly,
ways must be found for civil nuclear power projects that make economic

cense to proceed.

Technical Ways to Reduce Plutonium Risks

We should consider now that the nuclear world of 2000 will very
1ikely involve the reprocessing of spent uranium fuel and the recycle
of recovered plutonium to reactors., Measures to protect this recycled
plutonium from misuse will be acceptable provided they give additional
protection commensurate with their cost,

An examination of technical means to increase the proliferation
resistance of using plutonium soon reveals that they fall into two
classes:

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

are only slightly helpful against national proliferation.

(2) Those which keep high level radiation associated with

the plutonium and which would help prevent national pro-
liferaticn, but at a relatively high cost.

In the first class fall such ideas as: co-locating fuel repro-
cessing facilities with fuel fabrication facilities in order to
make the transportation of plutonium between them more secure; and
co-processing plutonium with uranium at a concentration too low for
use in nuclear explesives. Both of these ideas would be of consider-
able value in thwarting subnational groups, such as terrorists,
but either of them could easily be defeated by a sovereign nation
willing to renounce its international undertakings., On the other
hand, both could simplify the task of international inspectors.

Thus, while their effectiveness is limited, they appear worth pur-
Suing since their cost is probably low, especially as regards future
installations.

The second class of ideas -- those involving keeping plutonium
associated with radicactivity -- seek to make the plutonium no more
dccessible than it is in spent fuel. That is, open access to the
Flutonium would first require chemical separation in a shielded
Teprocessing facility. These ideas include modifications to the



reprocessing plant so that not all fission products are removed;
adding radioisotopes to the separated plutonium, that is, spiking;

and irradiating freshly fabricated plutonium-bearing fuel in a special
facility before it is shipped. The last two methods do involve a
pericd where the plutonium is fully separated, so they would have

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

Either spiking or retaining some radioactive fission products with
the plutonium requires the remote fabrication of hot fuel and the remot
maintenance of the fabrication facility, a costly process. It has
been argued that remote operations will be required anyway for the type
of highly irradiated plutonium recycled from breeder reactors. If that
is so, the remote fabrication and maintenance would not be such a
penalty for recycled breeder fuel. Unfortunately, this line of reason-
ing begs the question, for our first task will be to reprocess the
tons of accumulated light water reactor fuel that will exist long be-
fore fuel is recycled from breeders. This fuel can be reprocessed
best in PUREX plants and its plutonium does not require remote fabri-
cation. By the year 2000 the U.S. alone will have accumulated one
hundred thousand tons of spent fuel -- enough to keep a Barnwell-sized
reprocessing plant busy for 67 years! The plutonium in that fuel may
be about 700,000 kilograms, enough for about 300 LMFBR cores. These
numbers will probably be two or three times as large for the entire
world. Certainly, the economic incentives will be powerful for handl-
ing the plutonium in this fuel efficiently.

The apprcach 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 fabrication,
or of providirng a special irradiation facility is even stronger.
Through the remainder of this century over ninety percent of the spent
fuel will be produced in nations where the danger of further prolif-
eration is nil or minimal, and most of the spent fuel will be repro-
cessed in these same nations. These include the United States, United
Kingdom and France which already have nuclear weapons and thus can
hardly proliferate. They alsc include the other nations of western
Furope and Japan, which feel comfortable with their existing inter-

national political, military and economic relationships, and
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nence do not seek a nuclear weapons capability. I do not believe that
cubstantial additions to the cost of the fuel cycle -- solely in

order to set an example for others -- will prove negotiable with most
of these naticens, or enforceable, in the long run.

Institutional Ways to Reduce Plutonium Risks

Where I come out on plutonium is that the world should make
a good effort to control it, but that in the nuclear world of
2000 we cannot and should not avoid using it. It may be possible
to 1imit the spread of plutonium use for a few years, but ulti-
mately the need for nuclear power -- in particular, the breeder --
will demand that plutonium be used efficiently.

The world could control the spread of plutonium by concentrat-
ing its initial use in those nations with major nuclear develop-
ment programs. If this is accepted by other nations, they should,
of course, have access to the technology. In fact, they should
be given the opportunity tc participate financially and techni-
cally. ‘

As breeder and reprocessing technology move forward this
same principle of concentration could be followed. Perhaps it
is reasonable to ask nations to forego nuclear projects which
are not in themselves economic, but which increase the world's
concerns over proliferation., These include small scale repro-
cessing and uranium enrichment plants, which are often desired
for prestige purposes or for learning purposes. In exchange
for such restraint, personnel from the affected nations could
be given experience in commercial-sized reprocessing facilities.
In that way the learning purpose of small plants could be al-
ternatively satisfied.

Unfortunately, there seems to be nc such sensible course
open for enrichment technology which has been kept secret while
Teprocessing technology was being widely published. It appears
that the spread of enrichment facilities will be controlled for
many years Ly keeping the technology secret and by the huge
financial resources required to develop and build such plants.

Now I should like to discuss the second major aspect of
the new U.S. legislation: the requirement for "full-scope"



safeguards as an eventual prerequisite to U.S. nuclear exports.
Acceptance cf such a requirement by any nation would be tanta-
meunt to its pledging not to build nuclear weapons. Some have
called it the '"poor man's Non-Proliferation Treaty." Of course,
the full-scope safeguards approach does not require the cate-
gorical statement by a nation that nuclear weapons will not be
built, 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, evidently because of French and German oppo-
sition. The French have long followed the policy of not
attempting to dictate to other nations that they not build
nuclear weapons. This policy is quite understandable when
one recollects that the U.S. and Britain strongly opposed the
French military nuclear program from its earliest days. This
experience has not been forgotten.

There is further merit to the French position. Forcing
a nation to renounce nuclear weapons -- before it is really ready
to do so -- as a condition for nuclear cooperation, may force
that nation into isolation. It may feel compelled to reject
the nuclear cooperation in order to maintain its freedom of
choice. Having thus been isolated, the political forces
advocating a nuclear weapons program can argue that the price
has already been paid in terms of lost international coopera-
tion and so the nuclear weapons program should go ahead.

South Africa, for example, could be such a country, if it is
denied nuclear cooperation frcm abroad.

A different example is that of Japan. The process of
signing and ratifying the NPT took Japan longer than many
other nations. The longer period was necessary in crder that the
issues could be fully aired and a consensus developed. Had Japan
been denied access to civil nuclear cooperation during this period

perhaps the consensus would not have been reached,



On the other hand, most nations in the world have acceded to
the NPT. As of now there are 102 nations which have ratified and
an additional 1C have signed. “There are perhaps less than ten
non-parties which are pursuing civil nuclear power., It can be
argued that the world has been patient long enough. Now it is
time for these non-parties to renounce nuclear weapons if they
are to receive full cooperation from abroad in their nuclear
programs. The risk is that if we go such a route we may push one
or another of these countries into a nuclear weapons program.

If that were all there were to it, perhaps we would rightly
choose patience. Unfortunately, there is more to it, Civil nuclear
power cannot afford being tagged with any vesponsibility for nuclear
weapons proliferation. The United States Congress has already
imagined such a connection. Many academicians in the U.S. have
similarly made such an association. I believe that this feeling
will spread to many in other countries unless we take serious
action now. Whether the worriers are right or wrong, we must quiet
fears that international cooperation in civil nuclear power will
feed nuclear weapons proliferation. Such fears, if left to fester,
may ultimately have an adverse impact on the domestic programs of
the major civil nuclear power nations and on necessary cooperation

Fetween thern.

The Muclear World of 2000

At this point I shall discuss the type of arrangements which
might prove negotiable for the nuclear power world of 2000. The
major principles inveolved would be:

(1) Primary dependence on cooperation by sovereign nations

acting in accordance with their own best interests,

(2) Secondary dependence on inducements by nuclear export-
ing nations, inciuding the availability of assured
supﬁlies of uranium, enrichment services and spent fuel
disposal at competitive prices. These inducements
would be coupled to an agreement among nuclear export-
ing nations to require adherence tc the NPT or full
scope safeguards for importing countries,



(3) General agreement to limit the spread of weapons-
useable plutonium and highly enriched uranium to
economically justifiable projects. Such projects
would include multinational facilities dictated by
economy of scale. In general, an effort would be
made to 1limit the number of locations within a single
nation where plutonium and highly enriched uranium
was present in a weapons-useable form.

(4) Strengthened IAEA safeguards, including continuous
international oversight of facilities with weapons-
useable plutonium and highly enriched uranium.

(5) CGeneral agreement on the need for continued secrecy for
uranium isotope enrichment processes.

(6) Agreed international sanctions to be enforced
against nations which fail to observe their commit-
ment to forego nuclear weapons, including a cut-off
of civil nuclear cooperation.

(7) International cooperation to develop technical
approaches which eliminate the Testrictive aspects
of some of the above principles.,

It should be recognized at once that these seven principles
alone, if fully carried out, could fall far short of stopping the
further proiiferation of nuclear weapon states. They address
only the relationship of civil nuclear power to this problem. Far
more important will be the political efforts, outside the civil
nuclear field, tc provide nations with sufficient security that
their perceived need for nuclear weapons is negated, Attention to
‘the motivations for acquiring nuclear weapons is absolutely essential

With that last caveat I shall return now to my seven principles
and discuss each of them briefly,

The first shculd hardly need stating. Our world is made up of
sovereign nations. Respect for their independence is basic to our
world order, Too often, of late, proposals for dealing with the no¥
proliferaticn problem have emphasized measures by which one group of
nations could ccntrcel others. This emphasis is fundamentally wrong
and, if not cased, it will prove self-defeating. Non-proliferation
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js a problem to concern all nations. Each should be willing to

pake some sacrifices in order to control the situation better, but
the sacrifices must 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 making the sacrifice. In short,
any restrictions on international cooperation in civil nuclear energy
must in the long run be voluntarily accepted by the nations affected.

This principle was 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 countries that weaken the principle of sovereign co-
operation and the NPT regime should be carefully avoided.

The alternative to respecting sovereignty would cause deep-seated
resentments. It would emphasize a division of the world into nuclear
"haves" and "have-nots," Obviously, the "have-nots'" would accept an
inferior status only until they had the means to change it. Pressure
would be on the '"have-nots" to become "haves."

My second principle of inducements also addresses this last
point. Inducements can help soften any special sacrifices that
are asked of some nations. In particular, adherence to the NPT or
the acceptance of full-scope safeguards is a special sacrifice to
ask of non-nuclear-weapon nations. Fundamentally, they have as much
right to have nuclear weapons as do the United States and the other
nuclear weapon nations, The world can ask them to forego nuclear
veapons, because only thev have already foregone nuclear weapons.

It iy hardly fair; btut it is pragmatic.

As some compensation for such a sacrifice, the nuclear-weapon
nations and other nuclear supplier nations must offer what they
can in inducemrents, The nuclear-weapon nations must do much more
than they bave so far to slow the arms race, to reduce tensions and
to begin the elimination of nuclear weapon stockpiles. On the civil
side, to which T am generally limiting my remarks, the supplier na-
tions must make available assured supplies of uranium and enrichment
services to other nations which are cooperating in combatting pro-
liferation. Assurance of supply means diversity of suppliers and it
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also means competitive and fair prices. There may be added assurance
in establishing internationally controlled "banks' with stockpiles
of enriched uranium, but only if there is not sufficient diversity
of supply available from independent exporters.

As regards the back end of the fuel cycle the supplier nations shoy
be helpful to others in disposing of their spent fuel. If spent
fuel is to be reprocessed and use made of the recovered unburnt uranium
and plutonium -- as I believe must be the case -- then satisfactory
arrangements must be made for the disposition of the plutonium. If
the plutonium is not to be returned, just compensation must be paid
for it in fresh fuel or money.

The radioactive wastes, too, present an opportunity for inducements,
If the nations with reprocessing plants can arrange to dispose of the
radioactive wastes, as opposed to returning them to the country
originating them, this could be a powerful inducement to accept re-
processing abroad. My feeling is that the disposal of radioactive
wastes -- now so much a problem -- will some day be a sought after
business. The prcblems today are much more political and emotional
than they are technical. Once these are overcome, the storage of
radioactive waste will become commonplace.

The imposition of export contrecls is, of course, affected by
the distribution of essential supplies. In 1977 some 64 percent
of uranium outside the Soviet Union came from the United States,
Canada, and Australia; bty 1990, when the NEA/IAEA estimate more than
three times as much production, these three countries will be pro-
ducing about 71 percent of the available uranium. Obviously, their
export policies -- if they are concerted -- will be of great importance
but there will be by that time very large quantities outside their
control, The non-Soviet uranium production not under their control
will almost triple between now and 1990. Most of this will be from
Africa.

Similarly in the enrichment area the U.S. share of the non-
Soviet tloc market is currently about 85 percent; however, this
will fall to about 50 percent by 1990. Plans are underway in
Europe and Japan to provide very significant amounts of enrichment
capacity in the nineties. One very strong motivation for some of
these rew plants was to escape domination by United States policymakel®
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LWR technology itself, and even reprocessing technology, is
available openly in its main essentials. As time goes by expe-
rience in using these technologies will be very widespread.

Consequently, I argue that the leverage available to nuclear
exporting countries through control of their exports will decrease
markedly ir the coming years. This re-emphasizes the need for
voluntary cooperation and the need for real inducements to offset
any sacrifices.

My third point is general agreement that weapons-useable
materials should be limited to economically justifiable projects.
The first measure of economy is one of scale. In. order for a
reprocessing plant to be economic it must be large -- and hence
invclve a large capital expenditure. A plant capable of reprocess-
ing fuel from 50 reactors of 1000 MWe would be economic; one a
tenth that size would not. Such a large plant can be justified
either to serve a large domestic market or to serve a number of
nations which cumulatively have a large bloc of nuclear power,

The latter suggests the practicality of some multinational
reprocessing facilities. Initially such facilities might be lo-
cated in North America, Europe or Japan, where there currently
is considerable experience and, of course, the major nuclear
power programs. Later South America and the Middle East would
seem appropriate locations. Still others later,

By multinational I have in mind, as a minimum, multi-
national sharing in the reprocessing services. There would be
additional security for some nations if such a facility were
rultinationally financed and owned. A more radical idea -- but one
I believe is necessary -- is to open such facilities, and for that
matter purely national facilities, to the technicians from countries
wkich are postponing their own facilities to a later day in
the interest of simplifying the problems of world oversight.

Such a policy could eliminate the need for pilot-sized or demonstration-
sized reprocessing plants. Technicians could go abroad to learn at
first hand in a full-scale plant,

By thus limiting the spread of facilities where plutonium
was handled in a weapon-useable form, there would be fewer nations
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and locations whkere international oversight was required. This
not only has the practical value of reducing the task of the IAEA
which should provide continuous oversight, but it has the valuable
psychological advantage of making oversight seem more manageable,

These restrictions on the number of locations should sim-
ilarly be applicable within a single nation and they should
include serious efforts to co-locate fabrication facilities for
plutonium bearing fuel with reprocessing facilities, This last
step will also serve to reduce the transportation of weapons-
useatle plutonium in a form free of extra radioactivity.

My advecacy of strengthened IAEA safeguards, point number
four, has been widely accepted in principle. Its implementation
will take some doing, but there is a general will to make im-
provements. TIAEA inspections must be made less dependent on
the whims of the inspected country. There must also be a clear
understanding that any viclations will promptly be reported to
the international community.

For the near term the cost of enrichment plants and the
difficulty of independently mastering the necessary technology
will serve to retard their spread. In the longer term arrange-
ments analogous to those for reprocessing plants will be neces-
sary. When the technology for small-sized laser or centrifuge
rlants becomes openly available that will present an immense
problem. If the enrichment technology is kept secret this day
can be delayed for many years and so I advocate doing so in my
fifth point. If we succeed in setting up political and insti-
tutional arrangements for managing plutonium in the near future,
perhaps this experience will provide the momentum for limiting
the spread of uranium enrichment facilities.

It is evident to all that the availability to all nations
of competitive and diversified enrichment services at the lowest
possible, fair prices will go a2 long way toward slowing the
spread of enrichment plants.

My sixth point is agreed international sanctions against
violators of undertakings to forego nuclear weapons. A cut-
off of civil nuclear cooperation could probably be agreed as

a prime sancticn., A loss of uraniuvm or enrichment supplies
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could have an immense economic impact. Beyond this, even further
sanctions are probably advisable, but they will be difficult to
regotiate. One idea is for some of the larger nations to announce
now the sanctions which they will take independently in the event

of a violation. Further than this, the area of private, bilateral
communication may prove very useful in spelling out the serious con-
sequences of breaking a commitment to forego nuclear weapons.
According to press reports bilateral communications already have been
effective in several cases.

My seventh and last point is for all nations to cooperate in
developing technical approaches which eliminate the restrictive
aspects of some of my earlier principles. While it would be
ideal to have economically acceptable technical solutions in
hand right now, we simply do not. We shall have to proceed with
some agreed restrictions and hope for an easing later.

Given sufficient time there is some hope of reducing restric-
tions. I have already mentioned that keeping radioactivity associ-
ated with plutonium at all times -- with its attendant hot fabrica-
tion of new fuel elements -- may be 1little or no penalty with recycled
fast breeder fuel. Similarly, the eventual development of thorium
converting reactors, producing U-233 which may be denatured in
natural uranium, may give us added flexibility.

‘Please note that in acvocating technical developments to
ease non-proliferation restrictions, I have not proposed delaying
the development of the breeder or of the necessary reprocessing
plants to go with it. In the first place, I don't believe that
is a negotiable approach. In the second place, I believe it
would be terribly wrong considering the world's acute need for

the breeder 'in just a few years.

Conclusion

Summing up, my first main point in this paper is that while
much progress has already been made in controlling the peaceful atom,
new requirements are emerging from policymakers in the United States
and elsewhere. In effect, the United States is now asking nuclear
importers to renounce nuclear weapons as the price of further civil
nuclear cooperation. Other supplier nations will have to reexamine

their own policies in this regard.



Perhaps such a requirement for importers -- that is, adherence
tc the NPT or the acceptance of full-scope safeguards -- is now ne-
gotiable. There are pros and cons in forcing it on unwilling nations
still there is now an urgent need tc reassure people everywhere that
major efforts are being made to keep the peaceful atom peaceful.

A second United States objective is to discourage the use of
plutonium free from racdicactivity, This objective seems hardly nego-
tiable among the major nuclear power nations, considering the immense
need for reprocessing spent LWR fuel, and for the LMFBR and its
attendant recycling of generated plutonium.

The fear of separated plutonium from civil reactors, I have
argued, is exaggerated. At the same time I have advocated doing
more than we now do to contrel its spread. Principally, I have
propesed limiting its use to situations that are economically
attractive. In compensation, personnel from nations with presently
small nuclear power programs could share in reprocessing and breeder
experiences abroad. Further, competitive and fairly priced fuel
cycle supplies and services should be offered to such nations. In
the long run their veluntary support is absolutely necessary if we
are to have a stable and peaceful nuclear situation in the world,

Cverall, my general proposition is respect for each nation's
sovereign rights and respect for each nation's legitimate energy

reeds. Nothing less will succeed.
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U.S. NONPROLIFERATION POLICY: A REGULATORY PERSPECTIVE

[ AM PLEASED TO HAVE THIS OPPORTUNITY TO MEET WITH YOU THIS
AFTERNOON. THE INVITATION WHICH THE JAPAN ATomic ENERGY
COMMISSION AND THE AToMIC INDUSTRIAL FORUM OF JAPAN EXTENDED

T0 ME IS A GREAT HONOR INDEED AND ONE WHICH | DEEPLY APPRECIATE.
THE TIMING OF THIS SESSION IS PARTICULARLY FORTUITOUS, COMING

AS IT DOES WITHIN DAYS OF PRESIDENT CARTER’S SIGNATURE INTO
LAW OF THE NUCLEAR NONPROLIFERATION AcT oF 1978,

THE THEME FOR THIS SESSION -- “ATomMic ENERGY DEVELOPMENT AND
ITs INTERNATIONAL PERSPECTIVES” —-- FOCUSES ON SOME OF THE
KEY ISSUES FACING ENERGY PLANNERS THROUGHOUT THE WORLD. FOR
OM THE FUTURE OF ATOMIC ENERGY WILL DEPEND MUCH OF THE

WORLD'S ECONOMIC STRENGTH, AT LEAST THROUGH THE END OF THIS
CENTURY,

OF THE MANY AND VARIED INTERNATIONAL PERSPECTIVES ON NUCLEAR

ENERGY DEVELOPMENT, THE ONE WHICH HAS COME TO DOMINATE MUCH
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oF THE ATTENTION OF INDUSTRY, GOVERNMENTS, AND PEOPLE ALIKE
/s THE POTENTIAL PROLIFERATION RISK. SOME FEAR THAT THIS
RISK WILL GROW AS AN INEVITABLE CONSEQUENCE OF THE WIDESPREAD
USE OF NUCLEAR ENERGY.

FOR THOSE OF US WHO BELIEVE THIS ENERGY SOURCE WILL BE AN
INCREASINGLY SIGNIFICANT COMPONENT OF THE WORLD’S ENERGY
SUPPLY, THE CHALLENGE OF CONTAINING POSSIBLE PROLIFERATION
RISKS MUST BE MET. BUT TO DO SO WILL INVOLVE NOT ONLY LONG-
RANGE POLITICAL AND INSTITUTIONAL INITIATIVES, BUT ALSO MORE
IMMEDIATE TECHNICAL MEASURES. FOR UNLESS WE ARE SUCCESSFUL
IN ALLEVIATING THE CONCERNS VOICED BY MANY IN THE PUBLIC
OVER THE POSSIBLE DANGERS OF THE EXPANDED USE OF NUCLEAR
ENERGY, ITS CONTINUED USE AS A SOURCE OF ENERGY, HOWEVER
MUCH IT MAY BE NEEDED, WILL BE UNCERTAIN AT BEST.

IN THAT LIGHT, THEN, I WOULD LIKE TO TAKE A FEW MINUTES
TODAY TO REVIEW WITH YOU THE CURRENT THRUST OF UNITED STATES
NONPROLIFERATION POLICY. IN DOING S0, [ WILL FOCUS ON THREE
BROAD ASPECTS OF THAT POLICY:

——  MODIFICATIONS WE HAVE MADE IN OUR DOMESTIC NUCLEAR
PROGRAM.

——  INTERNATIONAL INITIATIVES, NOTABLY THE INTERNATIONAL
NucLEAR FUEL CycLE EVALUATION; AND
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——  CHANGES IN OUR NUCLEAR TRADING RELATIONS WITH OTHER
NATIONS RESULTING FROM PASSAGE OF THE NEW NONPROLI-
FERATION LEGISLATION.

WHEN THE CARTER ADMINISTRATION TOOK OFFICE A LITTLE OVER A YEAR
AGO, IT SAW THE PROBLEMS OF MEETING THE ENERGY NEEDS OF THE
UNITED STATES, AND INDEED THE WORLD AS A WHOLE, AS ONE OF THE
FOREMOST 'ISSUES BEFORE IT, NUCLEAR ENERGY CLEARLY HAD AN
IMPORTANT ROLE TO PLAY BUT WAS INCREASINGLY AT THE CENTER OF
HEATED CONTROVERSY, A KEY QUESTION THEN WAS HOW TO MAKE
NUCLEAR POWER AVAILABLE TO MEET WORLD ENERGY NEEDS WITHOUT
SIMULTANEOUSLY ACCELERATING THE SPREAD OF NUCLEAR WEAPONS
CAPABILITIES, THE ADMINISTRATION, THEREFORE, UNDERTOOK A
STUDY ON AN URGENT BASIS, USING THE MANY STUDIES AND REVIEWS
DONE OVER THE PRECEDING TWO OR THREE YEARS, AS A PLATFORM,

TO FOCUS THE ISSUES AND TO SEEK POTENTIAL SOLUTIONS.

WHAT FOLLOWED IS HISTORY WELL KNOWN TO ALL OF You. ON APRIL

7 LAST YEAR, PRESIDENT CARTER OUTLINED HIS NUCLEAR ENERGY
PoLICY. HE REITERATED THE GROWING CONCERN OVER THE PROSPECTS
FOR WEAPONS PROLIFERATION, AND HE SINGLED OUT, AS A SPECIAL
SOURCE OF CONCERN, THE POTENTIAL SPREAD OF SENSITIVE ENRICHMENT
AND REPROCESSING FACILITIES WHICH COULD PROVIDE ACCESS TO
WEAPONS USABLE MATERIAL.
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To MEET THE CHALLENGE POSED BY PLUTONIUM AND RELATED TECHNOLOGIES,
THE PRESIDENT ANNOUNCED A MAJOR CHANGE IN U.S. DOMESTIC

NUCLEAR ENERGY POLICY AND PROGRAMS, AT THE SAME TIME HE

CALLED FOR A CONCERTED EFFORT AMONG ALL NATIONS TO FIND

BETTER ANSWERS TO THE PROBLEMS AND RISKS ACCOMPANYING THE
INCREASED USE OF NUCLEAR POWER.

THE ADMINISTRATION ADOPTED A STRATEGY WHICH INCLUDED SIX
ELEMENTS: (1) (L) MAKING THE INTERNATIONAL SAFEGUARDS SYSTEM
MORE EFFECTIVE BY INSISTING UPON COMPREHENSIVE SAFEGUARDS

(2) EXERCISING SELF-RESTRAINT IN THE TRANSFER OF SENSITIVE
TECHNOLOGIES AND MATERIAL THAT CAN CONTRIBUTE DIRECTLY TO
WEAPONS UNTIL WE HAVE LEARNED TO MAKE THEM MORE SAFEGUARDABLE;
(3) CREATING NONPROLIFERATION INCENTIVES THROUGH FUEL ASSURANCES
AND ASSISTANCE IN THE MANAGEMENT OF SPENT FUEL; (4) BUILDING
CONSENSUS ABOUT THE FUTURE STRUCTURE AND MANAGEMENT OF THE
NUCLEAR FUEL CYCLE THROUGH STUDIES IN THE INTERNATIONAL

NUCLEAR FUEL CycLE EVALUATION THAT FIRST CONVENED IN WASHINGTON
IN OcToBER; (5) TAKING STEPS AT HOME TO ENSURE THAT OUR
DOMESTIC NUCLEAR POLICY WAS CONSISTENT WITH OUR INTERNATIONAL
OBJECTIVES; AND (6) TAKING STEPS TO REDUCE ANY SECURITY OR
PRESTIGE REASONS THAT MIGHT IMPEL STATES TO DEVELOP NUCLEAR
EXPLOSIVES,
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WHEN THE POLICY WAS FIRST ARTICULATED A YEAR AGO, SOME
INTERPRETED IT AS BEING ANTI-NUCLEAR. THIS IS SIMPLY NOT
THE CASE. -

IN HIS APRIL STATEMENT) THE PRESIDENT SPECIFICALLY RECOGNIZED
THAT MANY NATIONS SEE NUCLEAR POWER AS THE ONLY REAL OPPORTUNITY
T0 REDUCE THEIR DEPENDENCE ON IMPORTED OIL. HE TERMED THE
BENEFITS OF NUCLEAR POWER "VERY REAL AND PRACTICAL.” I
SHOULD NOTE THAT HE RECENTLY REITERATED THOSE VIEWS ON THE
FUTURE OF NUCLEAR ENERGY. HE OBSERVED THAT, AFTER ALL OTHER
POSSIBLE ENERGY SOURCES ARE EXPLORED, THERE 1S STILL A NEED
IN THE FORESEEABLE FUTURE FOR NUCLEAR POWER, AND HE ADDED
THAT THE SAFETY RECORD OF OUR NUCLEAR POWER PLANTS IS FAR
BETTER THAN THE SAFETY RECORD OF POWER PLANTS THAT ARE

FUELED BY OIL OR COAL.,

WHAT THE ADMINISTRATION'S POLICY SEEKS IS AN INTERNATIONAL
CONSENSUS ON THE DESIRABILITY OF THE FURTHER SPREAD OF
NUCLEAR WEAPONS AND ON THE NATURE AND MANAGEMENT OF THE FUEL
CYCLE, THE PRESIDENT'S POSITION ON SENSITIVE FACILITIES WAS
BASED ON HIS BELIEF THAT THERE IS STILL TIME TO EXPLORE THE
TECHNICAL AND ECONOMIC FEASIBILITY OF ALTERNATIVE FUEL
CYCLES WHICH ARE MORE PROLIFERATION RESISTANT, THUS, IN OUR
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oWN NUCLEAR POWER PROGRAM WE HAVE DEFERRED COMMERCIAL
REPROCESSING AND PLUTONIUM RECYCLE AND HAVE RESTRUCTURED OUR
FAST BREEDER PROGRAM,

THE RECENT ORDER OF THE NUCLEAR REGULATORY COMMISSION ON THE
GENERIC ENVIRONMENTAL STATEMENT ON Mixep OXIDE FUEL -- THE
s0 CALLED GESMO -- 1S CONSISTENT WITH THIS POLICY., THAT
ORDER ANNOUNCED OUR DECISION TO TERMINATE THE FOUR YEAR
REVIEW OF THE HEALTH, SAFETY, SAFEGUARDS, AND ENVIRONMENTAL
IMPACTS ASSOCIATED WITH PLUTONIUM RECYCLE IN THE UNITED
STATES.

ONE FACTOR IN THE COMMISSION DECISION WAS THE PRESIDENT'S
VIEW THAT HIS NONPROLIFERATION INITIATIVES WOULD BE ASSISTED
BOTH DOMESTICALLY AND INTERNATIONALLY IF THE COMMISSION WERE
TO TERMINATE RECYCLE-RELATED PROCEEDINGS. PERSONALLY I
WOULD HAVE PREFERRED USING A TERM SUCH AS "DEFER” RATHER
THAN "TERMINATE.” THIS WOULD HAVE GIVEN OUR ACTION % LESSER

TONE OF FINALITY. NONETHELESS, THE PRACTICAL EFFECT OF OUR
DECISION IS THE SAME. WE WILL EXAMINE THE ISSUES AGAIN IN
APPROXIMATELY TWO YEARS WHEN THE RESULTS OF THE ALTERNATIVE
FUEL CYCLE STUDIES ARE AVAILABLE. MEANWHILE WE WILL PUBLISH
FOR REFERENCE PURPOSES THE NRC STAFF STUDIES WHICH WERE DONE
TO SUPPORT THE GESMO PROCEEDING.,
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OUR POLICY ON FAST BREEDER DEVELOPMENT ALSO WAS MISUNDERSTOOD
IN SOME QUARTERS. SIMPLY STATED, THE U.S. OPPOSES PREMATURE
MOVEMENT TOWARD A BREEDER ECONOMY WHERE THE PRESENCE OF
DIRECTLY WEAPONS-USABLE MATERIAL WOULD BE WIDESPREAD. BUT I
WOULD STRESS THAT, CONTRARY TO WHAT SOME BELIEVE, WE HAVE

NOT SUGGESTED A MORATORIUM ON THE BREEDER PROGRAMS OF OTHER
NATIONS. WE FULLY RECOGNIZE THAT MANY NATIONS ARE FAR MORE
DEPENDENT ON ENERGY IMPORTS THAN WE, AND THAT THEIR PROBLEMS
AND PERSPECTIVES THEREFORE ARE DIFFERENT. WE BELIEVE,
HOWEVER, THAT THERE IS TIME TO REVIEW THE FUEL CYCLE ALTERNATIVES
TO FIND MORE PROLIFERATION PROOF MEANS BEFORE COMMERCIAL USE
OF THE BREEDER WILL BE NEEDED., PRESIDENT CARTER PUT IT THIS
WAY, “I HAVE NO OBJECTION TO BREEDER REACTORS. 1 DON'T

THINK THEIR TIME HAS YET COME.” INDEED, WE ARE SPENDING IN
THIS FISCAL YEAR ALONE NEARLY $400 MILLION ON OUR OWN BREEDER
RESEARCH EVEN THOUGH STEPS TOWARD EARLY COMMERCIALIZATION
HAVE BEEN HALTED.

THE U.S. POLICY WAS FORGED WITH FULL RECOGNITION THAT TO BE
SUCCESSFUL IT ALSO MUST MAKE PROVISION FOR ASSURED NUCLEAR
FUEL SUPPLIES. ONLY THEN WOULD THE MOTIVATION TO ACQUIRE
SENSITIVE FACILITIES BE DIMINISHED. THUS WE HAD TO TAKE
STEPS TO ASSURE A SUPPLY OF NONSENSITIVE NUCLEAR FUELS ON A
TIMELY AND ECONOMIC BASIS AT THE FRONT END OF THE FUEL CYCLE
AND, AT THE SAME TIME, ASSURE SUFFICIENT STORAGE CAPACITY FOR
SPENT FUEL AND NUCLEAR WASTE AT THE BACK END.
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To THIS END, THE U.S. HAS TAKEN A NUMBER OF ACTIONS.
—— U.S. ENRICHMENT CAPACITY IS TO BE INCREASED;

~—  THE PRESIDENT HAS CALLED FOR THE ESTABLISHMENT OF
AN INTERNATIONAL FUEL BANK; AND

-~  WE HAVE INDICATED A WILLINGNESS TO TAKE BACK LIMITED
QUANTITIES OF SPENT FUEL FROM OTHER COUNTRIES WHERE

ON THE INTERNATIONAL SCENE, PRESIDENT CARTER CALLED FOR AN
INTERNATIONAL NUCLEAR FUEL CycLe EVALUATION. THE RESPONSE
WAS DRAMATIC, FORTY-FOUR NATIONS ARE PARTICIPATING IN AN
EXAMINATION OF ALL ASPECTS OF THE NUCLEAR FUEL CYCLE. FIGHT
WORKING GROUPS DEALING WITH URANIUM AVAILABILITY, ENRICHMENT
CAPACITY, REPROCESSING AND BREEDER ALTERNATIVES, SPENT FUEL
AND WASTE DISPOSAL, AND ADVANCED REACTOR FUEL CYCLE CONCEPTS
ARE OFF TO A GOOD START. AND, MAY I SAY AT THIS JUNCTURE,
HOW MUCH WE WELCOME THE CONTRIBUTION JAPAN HAS ALREADY MADE
TO THIS ENTERPRISE, PARTICULARLY THROUGH ITS CO-CHAIRMANSHIP
OF THE REPROCESSING WORKING GROUP.

OUR OBJECTIVE IS NOT TO SOLVE ALL OF THE WORLD'S NUCLEAR

ENERGY PROBLEMS, BUT RATHER TO FIND, AS ONE OBSERVER PUT IT,
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"cOMBINATIONS OF TIME, TECHNOLOGY, AND INSTITUTIONS THAT CAN
PRODUCE A MORE SAFEGUARDABLE FUEL CYCLE.” WE ARE SEEKING
ALTERNATIVES TO AN ECONOMY BASED ON THE SEPARATION OF PURE
PLUTONIUM OR THE PRESENCE OF HIGHLY ENRICHED URANIUM, METHODS
10 DEAL WITH SPENT FUEL STORAGE, AND METHODS TO IMPROVE THE
SAFEGUARDS FOR EXISTING NUCLEAR TECHNOLOGY. FOR OUR PART,

WE VIEW THIS EFFORT AS A TRULY INTERNATIONAL ENTERPRISE AND
ARE APPROACHING IT WITH AN OPEN MIND AS TO ITS CONCLUSIONS.

[T IS AGAINST THIS BACKDROP THAT THE DEBATE OVER NONPROLIFERATION
LEGISLATION PROCEEDED IN THE UNITED STATES FOR NEARLY TWO
YEARS, THROUGHOUT THE DIFFICULT NEGOTIATIONS ON THE PROPOSED
LEGISLATION WITH BOTH HOUSES OF THE CONGRESS, PROVISIONS
WHICH MIGHT HAVE LED TO A DE EACTO MORATORIUM ON U.S, NUCLEAR
EXPORTS WERE VIGOROUSLY OPPOSED BY THE ADMINISTRATION. FOR

IT WAS WELL RECOGNIZED THAT IF THE NEW NUCLEAR POLICY WAS TO
HAVE A CHANCE OF SUCCESS, OUR REPUTATION AS A RELIABLE
SUPPLIER OF NUCLEAR MATERIAL AND FUEL MUST BE RETAINED AND
ENHANCED, AND IT WAS EQUALLY WELL RECOGNIZED THAT THE
INTERNATIONAL SAFEGUARDS REGIME MUST BE STRENGTHENED. OFTEN
CONFLICTING GOALS MADE FINAL DRAFTING AN UNUSUALLY DIFFICULT
CHORE, HOW SUCCESSFUL THE RESULT HAS BEEN REMAINS TO BE

SEEN, AS THERE ARE CERTAIN PROVISIONS OF THE ACT WHICH
CLEARLY WILL NEED CONSIDERABLE CARE IN IMPLEMENTATION.
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LET ME DISCUSS FOR A MOMENT A FEW OF THE MORE SIGNIFICANT
FEATURES OF THIS NEW LAW -- THE NUCLEAR NONPROLIFERATION AcT
oF 1978, |

REFLECTING THE DEEP AND WIDESPREAD CONCERN OVER THE PROLIFERATION
IMPLICATIONS OF SENSITIVE TECHNOLOGIES TO WHICH I HAVE

ALLUDED, THE ACT ESTABLISHES NEW CONTROLS OVER ENRICHMENT,
REPROCESSING, AND THE TRANSFER OF SENSITIVE NUCLEAR TECHNOLOGY,
THE ACT PROHIBITS THE EXPORT OF MAJOR COMPONENTS OF ENRICHMENT,
REPROCESSING, AND HEAVY WATER FACILITIES, UNLESS AN AGREEMENT

FOR COOPERATION SPECIFICALLY DESIGNATES SUCH COMPONENTS AS

ITEMS TO BE EXPORTED., MOREOVER, U.S. SUPPLIED MATERIAL MAY

NOT BE ENRICHED AFTER IT HAS LEFT THE UNITED STATES UNLESS

THE U.S, HAS GIVEN PRIOR APPROVAL. |

As TO REPROCESSING, U.S, CONSENT TO RETRANSFERS FOR THAT
PURPOSE MAY BE GIVEN ONLY IF THERE WILL NOT BE A SIGNIFICANT
INCREASE IN THE RISK OF PROLIFERATION, FOREMOST CONSIDERATION
WILL BE GIVEN TO WHETHER THE REPROCESSING OR RETRANSFER WILL
TAKE PLACE UNDER CONDITIONS THAT WILL ENSURE TIMELY WARNING

OF ANY DIVERSION, AN EXCEPTION TO THIS STANDARD IS MADE FOR
REPROCESSING AT FACILITIES THAT HAVE PROCESSED POWER REACTOR
FUEL ASSEMBLIES PRIOR TO THE DATE OF THE LAW. BUT EVEN IN
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THESE CASES, CONGRESS MADE IT CLEAR THAT EFFORTS SHOULD BE

STANDARD.

THE ACT ALSO SETS OUT STRINGENT NEW REQUIREMENTS THAT MUST

BE INCORPORATED IN NEW OR AMENDED AGREEMENTS FOR COOPERATION.
NEWw AGREEMENTS, FOR EXAMPLE, MUST PROVIDE FOrR U,S. APPROVAL
RIGHTS OVER BOTH THE RETRANSFER AND THE REPROCESSING OF
U,S.-SUPPLIED MATERIAL OR MATERIAL PRODUCED FROM IT, AND FOR
GUARANTEES COVERING THE TRANSFER OF SENSITIVE NUCLEAR TECHNOLOGY.
IN ORDER TO ASSURE THE PROPER PROTECTION OF MATERIALS, THE
NEW AGREEMENTS MUST ALSO PROVIDE FOR ADEQUATE PHYSICAL
SECURITY ARRANGEMENTS AND FOR APPROVAL RIGHTS OVER THE
STORAGE OF PLUTONIUM AND HIGHLY ENRICHED URANIUM SUPPLIED BY
THE U.S, OR RECOVERED FROM MATERIAL OR REACTORS SUPPLIED BY
thE U.S,

AS TO NUCLEAR WEAPONS, NEW AGREEMENTS ALSO MUST PROVIDE FOR
GUARANTEES THAT A NATION RECEIVING U.S. NUCLEAR MATERIALS
WILL NOT USE THEM TO PRODUCE A NUCLEAR EXPLOSIVE DEVICE; AND
THE AGREEMENTS ALSO MUST PROVIDE FOR SANCTIONS IN CASE THE
RECIPIENT NATION EITHER DETONATES SUCH A DEVICE OR TERMINATES
OR ABROGATES AN IAFA SAFEGUARDS AGREEMENT. PERHAPS THE MOST

IMPORTANT, AND LIKELY MOST CONTROVERSIAL, REQUIREMENT 1S
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THAT NEW AGREEMENTS FOR COOPERATION MUST PROVIDE FOR FULL
FUEL-CYCLE SAFEGUARDS —- IN OTHER WORDS, SAFEGUARDS MUST BE
APPLIED NOT ONLY To U,S.-SUPPLIED MATERIAL AND FACILITIES
AND MATERIAL DERIVED THEREFROM, BUT ALSO TO ALL PEACEFUL
NUCLEAR ACTIVITIES IN A NON-NUCLEAR WEAPON STATE.

ONE OR MORE OF THE MANY REQUIREMENTS MAY BE WAIVED BY THE
PRESIDENT. THE LIKELIHOOD OF FREQUENT WAIVERS | SUSPECT
WILL BE REMOTE, HOWEVER, BECAUSE OF THE NEED TO MAKE THIS A
UNIFORM NONDISCRIMINATORY POLICY. ANY PRESIDENTIAL WAIVER,
] SHOULD NOTE, WOULD BE SUBJECT TO REVIEW BY CONGRESS.

THE LAW ALSO DIRECTS THE PRESIDENT TO INITIATE A PROGRAM
IMMEDIATELY TO RENEGOTIATE EXISTING AGREEMENTS FOR COOPERATION
IN ORDER TO INCORPORATE IN THEM PROVISIONS THAT WOULD BE
REQUIRED IN NEW AGREEMENTS.

IN DEVELOPING THIS LEGISLATION, BOTH THE CARTER ADMINISTRATION
AND THE CONGRESS RECOGNIZED THE NEED TO BALANCE THE CONSTRAINT
AND CONTROL PROVISIONS OF THE LEGISLATION WITH A PROGRAM OF
INCENTIVES DESIGNED TO MAKE THE U.S. AN ATTRACTIVE AND
RESPONSIBLE NUCLEAR SUPPLIER., TO THIS END, THE ACT DIRECTS
THE SECRETARY OF ENERGY TO PROCEED WITH THE CONSTRUCTION AND
OPERATION OF EXPANDED URANIUM ENRICHMENT CAPACITY AND TO
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JEVELOP INTERNATIONAL APPROACHES TO MEETING FUTURE WORLDWIDE
NUCLEAR NEEDS., THESE WOULD INCLUDE AN INTERNATIONAL FUEL
AUTHORITY WHICH COULD PROVIDE FUEL SERVICES AND ESTABLISH
REPOSITORIES FOR STORAGE OF SPENT NUCLEAR FUEL. THE PRESIDENT
Is ALSO DIRECTED TO REPORT TO THE CONGRESS ON THE DESIRABILITY
OF INVITING FOREIGN PARTICIPATION IN NEW U.S. URANIUM ENRICHMENT
FACILITIES. | EMPHASIZE, HOWEVER, THAT THESE FUEL ASSURANCES
WOULD BE FOR COUNTRIES THAT ADHERE TO POLICIES DESIGNED TO
PREVENT PROLIFERATION.,

PERHAPS THE REAL KEYSTONE OF THE NEW LAW IS THE SET OF SIX
NEW EXPORT LICENSING CRITERIA WHICH WILL BE IMMEDIATELY
EXPORT THE NUCLEAR REGULATORY COMMISSION MUST FIND, BASED ON
A REASONABLE JUDGMENT OF THE ASSURANCES PROVIDED AND OTHER
INFORMATION AVAILABLE To THE U.S. GOVERNMENT, THAT SIX
CRITERIA OR THEIR EQUIVALENT ARE MET:

1. IAFA SAFEGUARDS MUST BE APPLIED TO EXPORTED ITEMS.

2. No EXPORT MAY BE USED TO DEVELOP ANY NUCLEAR EXPLOSIVE
DEVICE, INCLUDING SO-CALLED PEACEFUL NUCLEAR EXPLOSIVES.



- 14 -

3, ADEQUATE PHYSICAL SECURITY MUST BE MAINTAINED. THE
WORD "ADEQUATE" 1S USED BECAUSE CERTAIN NUCLEAR
EXPORTS ARE NOT SUFFICIENTLY IMPORTANT TO PRESENT
ANY PROBLEM IN THE EVENT OF THEFT OR SABOTAGE;

L4, No EXPORT MAY BE RETRANSFERRED WITHOUT THE PRIOR
APPROVAL OF THE UNITED STATES, AND NO SUCH APPROVALS
MAY BE GRANTED UNLESS THE THIRD PARTY AGREES TO ADHERE
TO ALL THE NEW EXPORT CRITERIA.

5.  No EXPORTED MATERIAL MAY BE REPROCESSED OR ALTERED
IN FORM OR CONTENT WITHOUT PRIOR U.S, APPROVAL.

6. THE FOREGOING MUST BE APPLIED TO ANY NUCLEAR MATERIAL
OR EQUIPMENT PRODUCED OR CONSTRUCTED THROUGH THE USE
OF ANY SENSITIVE NUCLEAR TECHNOLOGY WHICH 1S EXPORTED
FROM THE UNITED STATES.

THESE SIX CRITERIA, WHICH ARE NOW IN EFFECT, WILL BE SUPPLEMENTED
BY AN ADDITIONAL REQUIREMENT TO TAKE EFFECT AFTER EIGHTEEN
MONTHS. AT THAT TIME, IAEA MUST APPLY SAFEGUARDS TO ALL
RECIPTENT COUNTRY’S PEACEFUL NUCLEAR ACTIVITIES AT THE TIME

OF THE EXPORT. THIS WILL NOT REQUIRE A PLEDGE THAT FULL-

SCOPE SAFEGUARDS WILL BE MAINTAINED INDEFINITELY INTO THE
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FUTURE, AS IS REQUIRED UNDER THE NONPROLIFERATION TREATY,

BUT RATHER, THAT ALL EXISTING PEACEFUL NUCLEAR ACTIVITIES

ARE SAFEGUARDED AT THE TIME OF THE EXPORT. UNDER EXTRAORDINARY
CIRCUMSTANCES, AND SUBJECT TO CONGRESSIONAL REVIEW, THE
PRESIDENT MAY WAIVE THIS CRITERION IF HE DETERMINES THAT
FAILURE TO APPROVE AN EXPORT WOULD SERIOUSLY PREJUDICE

UNITED STATES NONPROLIFERATION OBJECTIVES OR WOULD OTHERWISE
JEOPARDIZE THE COMMON DEFENSE AND SECURITY.

IT IS EVIDENT FROM WHAT | HAVE SAID THAT THIS NEW LAW HAS
GIVEN MAJOR NEW RESPONSIBILITIES TO THE NUCLEAR REGULATORY
COMMISSION. WHEN ONE SPEAKS OF A REGULATORY AGENCY, ONE
NORMALLY THINKS OF DOMESTIC REGULATION. INDEED, THE COMMISSION
DOES HAVE EXCLUSIVE REGULATORY JURISDICTION OVER THE CIVIL
USES OF NUCLEAR ENERGY IN THE UNITED STATES. BUT IT ALSO 1S
RESPONSIBLE FOR LICENSING EXPORTS OF NUCLEAR MATERIALS AND
FACILITIES, OUR DOMESTIC HEALTH AND SAFETY RESPONSIBILITIES
ARE GOVERNED BY A STRINGENT REGULATORY FRAMEWORK, BUT IN
EXPORT MATTERS, THE RANGE OF OUR CONSIDERATIONS GOES WELL
BEYOND ANY SINGLE FRAMEWORK AND ENTAILS JUDGMENTS ON A
VARIETY OF FACTORS.
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[N LOOKING AT THE COMMISSION'S RESPONSIBILITIES, IT IS
[MPORTANT TO RECOGNIZE THAT THE NRC 1S AN INDEPENDENT AGENCY
OF OUR GOVERNMENT. IT IS NOT DIRECTLY RESPONSIBLE TO THE
PRESIDENT. OUR JUDGMENTS ARE OURS ALONE TO MAKE. WE ARE
GUIDED, BUT NOT GOVERNED, BY THE PRESIDENT'S POLICY,

THE NEW NONPROLIFERATION LEGISLATION SPECIFIES THE CRITERIA
WHICH MUST BE MET BEFORE AN EXPORT CAN BE APPROVED, BUT THE
COMMISSION IS ALSO REQUIRED BY LAW TO FIND THAT THE EXPORT
WILL NOT BE INIMICAL TO THE COMMON DEFENSE AND SECURITY OF

THE UNITED STATES; THAT 1S, IT WILL NOT DAMAGE IMPORTANT

U.S. INTERESTS. [N MAKING THIS FINDING, THE COMMISSION MUST
CONSIDER MATTER WHICH INEVITABLY WILL INVOLVE OUR FOREIGN
RELATIONS. IN OTHER WORDS, THE COMMISSION MUST ALSO TAKE INTO
ACCOUNT THE BROADER INTERNATIONAL FRAMEWORK IN WHICH THE
PARTICULAR EXPORT WILL TAKE PLACE. IN DOING SO, WE MUST

RELY HEAVILY ON THE RECOMMENDATIONS OF THE STATE DEPARTMENT
AND OTHER AGENCIES WiB ARE DIRECTLY RESPONSIBLE TO THE
PRESIDENT. FOR IT IS THE PRESIDENT WHO HAS PRIMARY RESPONSIBILITY
FOR THE CONDUCT OF OUR FOREIGN RELATIONS, FOR US TO DO
OTHERWISE WOULD PLACE THE NRC IN A POSITION TO TAKE ACTIONS ON
ITS OWN IN MATTERS AFFECTING OUR FOREIGN POLICY, SEPARATE

AND APART FROM THE ACTIONS OF THE PRESIDENT. THIS, IN MY
VIEW, WOULD BE AN UNDESIRABLE IF NOT AN UNTENABLE POSITION,



- 17 -

UNTIL NOW THE COMMISSION HAS HAD THE FINAL SAY ON ANY GIVEN
expORT, NOT EVEN THE PRESIDENT COULD OVERRULE A NEGATIVE
DECISION ON OUR PART. UNDER THE NEW LAW, HOWEVER, IF THE
NRC DECIDES NOT TO ISSUE A LICENSE THE PRESIDENT HAS THE
AUTHORITY TO REVERSE THAT DECISION, TO DO SO, HOWEVER, HE
AGAIN MUST FIND THAT WITHHOLDING THE EXPORT WOULD SERIOUSLY
PREJUDICE THE ACHIEVEMENT OF UNITED STATES' NONPROLIFERATION
OBJECTIVES, OR WOULD OTHERWISE JEOPARDIZE THE COMMON DEFENSE
AND SECURITY. IF THE PRESIDENT WERE TO REVERSE AN NRC
DECISION IN THIS WAY, HIS ACTION WOULD BE SUBJECT TO REVIEW
By CONGRESS.

THIS NEW AUTHORITY FOR THE PRESIDENT SIMPLY RECOGNIZES THAT

THE FINAL DECISION SHOULD BE HIS IN CASES WHERE HE BELIEVES

THE COMMISSION'S VIEW TO BE INCOMPATIBLE WITH THE ESSENTIAL
FOREIGN POLICY OR NATIONAL SECURITY POLICY OBJECTIVES OF THE
UNITED STATES. 1 WOULD ADD THAT THE COMMISSION FULLY SUPPORTED
THIS PROVISION, |

THE NEW LAW ALSO EMPHASIZES THE IMPORTANCE OF EXPEDITING THE
EXPORT LICENSING PROCESS. INDEED, IT DIRECTS THE COMMISSION
TO DEVELOP PROCEDURES WHICH WILL ASSURE THAT EXPORT LICENSES

WILL BE PROCESSED QUICKLY. THE STATE DEPARTMENT AND OTHER
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AGENCIES ARE REQUIRED TO PROVIDE THEIR JUDGMENTS To THE NRC
ON A PENDING LICENSE WITHIN SIXTY DAYS, UNLESS THE SECRETARY
OF STATE AUTHORIZES ADDITIONAL TIME. AND TO EXTEND THE TIME
THE SECRETARY MUST DETERMINE THAT IT WOULD BE IN THE NATIONAL
INTEREST TO DO SO.

Tue NUCLEAR REGULATORY COMMISSION IS REQUIRED TO ACT ON
LTCENSES IN A TIMELY FASHION "UPON A DETERMINATION THAT ALL

i

APPLICABLE STATUTORY REQUIREMENTS HAVE BEEN MET.” IF THE
NRC HAS NOT ACTED UPON A PENDING EXPORT LICENSE WITHIN B0
DAYS AFTER RECEIVING THE ADMINISTRATION'S RECOMMENDATION, IT
MUST INFORM THE APPLICANT IN WRITING OF THE REASON FOR |
DELAY. [F, AFTER AN ADDITIONAL 60 DAYS, THE COMMISSION HAS
NOT ACTED UPON THE APPLICATION, THE PRESIDENT HIMSELF MAY
AUTHORIZE THE EXPORT,

THOSE THEN ARE SOME OF THE PRINCIPAL FEATURES OF THE NEW
EXPORT LAW. IT IS CLEAR THAT SOME ASPECTS WILL REQUIRE
CAREFUL IMPLEMENTATION IF WE ARE TO ACHIEVE ONE OF ITS
FUNDAMENTAL OBJECTIVES —- RECOGNITION OF THE UNITED STATES
AS A RELIABLE NUCLEAR SUPPLIER. For THE UNITED STATES ToO
CONTINUE TO EXERCISE POSITIVE INFLUENCE IN ITS EFFORT TO
REDUCE THE DANGERS OF PROLIFERATION, IT MUST BE ABLE TO
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ENGAGE IN NUCLEAR COMMERCE ~- AND OTHERS MUST BE WILLING TO
TRADE WITH US., OTHERWISE, THE NONPROLIFERATION CONSTRAINTS
MBODIED IN THE NEW ACT WILL BE OF LITTLE MEANING,

THE ACT CALLS FOR SAFEGUARDS AND CONTROLS NOT PREVIOUSLY
REQUIRED IN CONNECTION WITH U.S, EXPORTS}\>BUf THESE SHOULD
NOT BE TAKEN TO MEAN THAT THE UNITED STATES HAS ANY LESS
CONFIDENCE IN THE RELIABILITY OF ITS ALLIES AND TRADING
PARTNERS. NOR ARE WE LESS COMMITTED TO ASSIST OTHER NATIONS
IN THE DEVELOPMENT OF SAFE NUCLEAR POWER TO MEET LEGITIMATE
ENERGY NEEDS. RATHER, AS | HAVE TRIED TO INDICATE, THE NEW
LEGISLATION SIMPLY REFLECTS THE GROWING PERCEPTION THAT WE
MUST PAY A CERTAIN PRICE IN INCREASED SAFEGUARDS AGAINST THE
RISKS OF PROLIFERATION IF WE ARE TO REALIZE THE BENEFITS
THAT WILL FLOW FROM THE INCREASED USE OF NUCLEAR ENERGY.
SHORT TERM ADJUSTMENTS WILL BE REQUIRED IN OUR TRADING
RELATIONSHIPS, BUT, WE BELIEVE THESE ADJUSTMENTS ARE NOT SO
PROFOUND AS TO BE BEYOND THE REACH OF SERIOUS NEGOTIATIONS
BETWEEN FRIENDS WHOSE OBJECTIVES ARE SUBSTANTIALLY SIMILAR,

FOR EXAMPLE, IN NEW OR AMENDED AGREEMENTS FOR COOPERATION,

WE ARE REQUIRED TO OBTAIN U.S. APPROVAL RIGHTS OVER THE
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REPROCESSING OF NoN-U.S. ORIGIN FUEL IRRADIATED IN U.S.-
SUPPLIED REACTORS. WE WILL ALSO BE SEEKING TO ACHIEVE THESE
RIGHTS IN EXISTING AGREEMENTS THROUGH A PROGRAM OF RENEGOTIATION,
AS REQUIRED BY THE NEW LAW. BUT, IN DOING SO, WE WILL

CONTINUE TO BE MINDFUL, AS I SAID EARLIER, OF THE ENERGY

NEEDS OF NATIONS WHO ARE FORCED TO IMPORT FAR MORE OF THEIR
ENERGY RESOURCES EVEN THAN WE. THOSE TWO NEEDS -- ENERGY
SOURCES AND MINIMUM PROLIFERATION RISK -- MAKE IT ALL THE

MORE IMPORTANT THAT WE WORK TOGETHER TOWARDS REACHING AGREEMENT
ON MORE PROLIFERATION-RESISTANT fUTURE FUEL CYCLES FOR THE
FUTURE,

ANOTHER PROVISION WHICH MAY BE CONTROVERSIAL IS THE FULL-

SCOPE SAFEGUARDS EXPORT CRITERION THAT COMES INTO EFFECT

AFTER EIGHTEEN MONTHS. SOME MAY ARGUE THAT AN AGREEMENT OF

THIS KIND WOULD BE EQUIVALENT TO ADHERENCE TO THE NONPROLIFERATION
TREATY, THIS MAY RAISE QUESTIONS FOR THOSE FEW NATIONS WHO,

FOR VARYING REASONS, HAVE CHOSEN NOT TO ADHERE. BUT,

AGAIN, THE LONG-TERM NONPROLIFERATION BENEFITS TO BE ACHIEVED
WILL, | WOULD ARGUE, OUTWEIGH THE SHORT-TERM COSTS WHICH

SOME MAY PERCEIVE IN THE INEVITABLE ADJUSTMENTS RESULTING

FROM ACCEPTANCE OF SUCH A SAFEGUARDS REGIME.
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As I MENTIONED EARLIER, THE COMMISSION MUST MAKE A DETERMINATION
IN EACH EXPORT LICENSE CASE THAT THE ISSUANCE OF THE LICENSE
WILL NOT BE INIMICAL TO THE COMMON DEFENSE AND SECURITY OF

tHE UNITED STATES. A KEY FACTOR IN REACHING THIS CONCLUSION

IS THE ASSESSMENT OF THE ADEQUACY OF SAFEGUARDS. CLEARLY THE
(OMMISSION IN REACHING ITS JUDGMENT IN THIS REGARD MUST

DEPEND HEAVILY UPON THE ADVICE PROVIDED TO IT BY OTHER

AGENCIES OF THE GOVERNMENT. MOREOVER, IT MUST RELY HEAVILY

/=88 UPON THE WORK OF THE INTERNATIONAL ATomic ENERGY AGENCY

IN ITS IMPLEMENTATION OF SAFEGUARDS PROGRAMS., [T IS IMPORTANT
T0 US ALL THAT EFFORTS BE MADE TO STRENGTHEN IN EVERY WAY
POSSIBLE THE ABILITY OF THE IAEA TO FULLY DISCHARGE ITS

VITAL SAFEGUARDS INSPECTION RESPONSIBILITIES. AND IN IMPLEMENTING
THE NEW LAW, WE WILL BE MINDFUL OF THAT NEED AND THE NEED TO
ASSIST THE AGENCY IN ITS EFFORTS TO STRENGTHEN SAFEGUARDS
REGIMES. |

I KNOW TOO THAT MANY OF YOU HAVE HEARD THAT THE NEW LAW IS
SO COMPLEX AS TO CREATE A PROCEDURAL MORASS INTO WHICH
LICENSES WILL DISAPPEAR AND FROM WHICH THEY CAN HARDLY BE
EXPECTED EVER TO EMERGE., | DO NOT WANT TO MINIMIZE THE
COMPLEXITY OF THE LAW, BUT NEITHER DO | BELIEVE THAT IT IS
SO COMPLEX AS TO BE UNWORKABLE OR EVEN SO DIFFICULT AS TO
POSE A SERIOUS IMPEDIMENT IN THE LICENSING PROCESS.
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[T DOES SET FORTH SOME COMPLICATED PROCEDURES WHICH INVOLVE
HE PRESIDENT'S RIGHT TO REVERSE DECISIONS OF THE NUCLEAR
REGULATORY COMMISSION AND CONGRESSIONAL REVIEWS OF THOSE
DECISIONS, BUT As I SUGGESTED EARLIER SUCH CASES ARE LIKELY
70 BE VERY RARE INDEED. THEY SURELY WILL NOT BE THE RULE.
NoR SHOULD WE FORGET THAT TIME LIMITS HAVE BEEN SET FOR
ACTION BY OUR BUREAUCRACIES. AND THOSE EXPERIENCED IN THE
WAYS OF BUREAUCRACIES WILL KNOW THAT 1S SURE TO HELP THE

PROCESS,

[ AM CONFIDENT THAT WE CAN FIND THE WAY TO MAKE THE PROCESS
WORK AND WORK WELL. WE MUST. FOR ONLY THEN, CAN WE ASSURE

A REGULARIZED AND PREDICTABLE PROCESS SO NECESSARY TO EFFECTIVE
COMMERCE IN ANY FIELD, INCLUDING NUCLEAR.,

I AM NOT HERE TO DOWNPLAY THE PROBLEMS WE FACE. THESE NEXT
TWO YEARS WILL UNDOUBTEDLY BE A DIFFICULT TRANSITION PERIOD,
AS WE SET ABOUT IMPLEMENTING THE NEW LAW AND GRAPPLING WITH
THE HIGHLY COMPLEX TECHNICAL AND ECONOMIC PROBLEMS IN THE
CONTEXT OF THE INTERNATIONAL NucLEAR FUEL CYcLE EVALUATION,
BUT, I WOULD ASSERT, WE HAVE COME A LONG WAY SINCE THIS TIME
LAST YEAR IN ACHIEVING A GREATER COMMON APPRECIATION OF THE
PROBLEMS AND PROSPECTS BEFORE US.
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OUR OBJECTIVE -- YOURS AND OURS == MUST BE TO REACH A CONSENSUS
ON AN EFFECTIVE INTERNATIONAL NUCLEAR ECONOMY WHICH RECOGNIZES
AND DEALS REALISTICALLY WITH THE RISKS OF NUCLEAR PROLIFERATION.
BUT THIS CONSENSUS MUST REFLECT THE REALITY THAT MANY, IF

NOT MOST, NATIONS DEPEND TO A GREATER EXTENT THAN THE UNITED
STATES ON FUEL IMPORTS TO MEET THEIR ENERGY NEEDS. FOR

THEM, IT IS ABSOLUTELY ESSENTIAL TO HAVE AN UNINTERRUPTED

SOURCE OF SUPPLY.

[T 1S VERY MUCH IN OUR MUTUAL INTEREST FOR THE UNITED STATES
TO CONTINUE ITS TRADITIONAL ROLE AS A RELIABLE SUPPLIER., IF
WE DO NOT, WE WILL ALL BE LOSERS. FOR I BELIEVE, AND ! KNOW
THIS AUDIENCE AGREES, THAT NUCLEAR POWER IS A RELIABLE AND
VITAL COMPONENT IN THE WORLD'S FUTURE ENERGY MIX, SO LET US
STRIVE TOGETHER TO REACH THIS CONSENSUS.
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Gentlemen, '

You will be aware that Australia has large deposits of
commercially recoverable uraniwi. You may alsc be aware that
Australia has no current vlans to introduce nucleay pover because
of the availability of altsrnsative sovrces of enercgy. Without
the pressing need to supply a domestic market Australia nas been

le to give long and caréful thought to the development of its
uraniuvm industyy. This culminated in the Auvstralian Government's
decigion tc allow the dGevelopment of the Ranger deposits subject
to stringent conditions, some of which I will refer 4o later.
This decisiocon was taken with a high sense of moral responsibility
both towards Australis and Australians, and to the international
community of nations.

Australia announced its aranium pelicy in August last
year. It was very well documented, and I presume you will all
have had the opportunity to read the papers made available by
the Government which exgla; od the decisions and ihe reasons for
them.,

Since then Australia held an election in December and
the Government was returned +o office: the policies remain
unchanged. The decision taken by Austrelie flowed from four

fundamental considerations -



2('

he need to reduce the risk of nuclear proliferation;

o

. the need to supply essential sources of energy to an
energy~deficient world;

the need to protect effectively the environment in which
ﬁining development will take place;

the need to ensure that proper provision is made for

the Aboriginal poeple

[

the welfare and interests o
in the Alligator Rivers Region and of all other people
living in the Region and working on the development

»

projects.

The first two considerations are related to internaticnal
affairs and the last two to domestic matters. Today I would
like to discuss the first two considerations and to indicate to

you the progress in implementation of the CGovernment's policy.

In his statement announcing the decision on 25 Augusi

1

(XsJ

277 the Prime Minister said that the export of Australiar uran-
ium will decrease the risks of further proliferation of nuclear

weapons and will support and strengthen the. NPT.

Australia's safeguards policy was announced in May 1977
and was the result of an exhaustive interdeparitmental study
which, inter alia, took account of the concern expressad in the
First Report of the Ranger Uranium‘Environmental Inguiry. This
safeguards poliéy ensures that the uranium we supply to others

and

-

will be for peaceful purposes only and will not be misused

that our ungualified commitment to the non-proliferation of

nuclear weapons is put into effect.
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It ma§ seem at times that Australia, Canada and the United
gtates are acting in concert on the safeguards issﬁe; This should
net e nisunderstood. There is no intention or desire on our part
to form & tel for the supply of uranium. We want no part of a
uraniuvm OPEC. But we do believe there should be as much unifovrm-

ity as possible in the conditions which suppliers attach to their

Australia's commitment te non~proliferation ig also
demonstrated by ouvr partici LlOﬂ in the International Nuclear Fuel

Cycle Pvaiuatloé‘

We are very pleased with the way in which the INFCE
Working Groups have settled down to their task. It seems to
us there is a gocd deal of common concern and a genuine desire

to thoroughly explore the technology from the point of view of

non-proliferation. Australia is participating in a number of
the Working Groups-and is a co-chairman of one of them. As I

announced at the IAEA Board cf Governors meeting two weeks &go,
Australia will meke a direct financial contribution to the IABA

so that it may service the work of INFCE.

While INFCE is an important intexrnational forum for the
excnange of ideas and for the forging of common objectives, equally
important as far as Australia is concerned are bilateral dis—

cussions.

As I mentioned earlier, Australia does not wish to be
part of a suppliers’® cartel; its bilateral discussions will be
with both consune and suppliers. As you will know, we have
put before a nunmber of nations a model bilateral safeguards

agreement. This forms a catalyst for what we hope will be

fruitful discussicon, and we place as much emphasis on our



4.
pilateral discussions ags we do on the multi-national exchanges
pocurring in INFCE. My Justice Fox has been appointed Ambassador
at Large, and has been particularly active in exchanging views
with our potential customers and existing supply nations. Mr
Justice Tox has taken a number of personal initiatives in the

safeguards area as well as advising the Government

The worldwide demand foxr energy will continue to increase

°

Non-renewable, easily accessible sources of energy, particularly

oil, are decreasing at such a rapid rate that demand will probably
outstrip supply before the end of the next decade. Developed

nations, particularly those with little or no indigenous source
of energy look to nuclear power as the only alternative capable

of providing large blocks of energy.

Australia, as a country comparatlvcly well endowed with
Aéertain regources, has an obligation to the rest of the world
to share these resources; particularly ccal and uraniumn. For
uraniuvm Australia has a further obligation, a refusal to supply
could be regarded as inconsistent with Article IV of the NPT,
Such a refusal would run counter to Australian policy, whi

“to give every possible support to the NPT.
g Y E 4

The INFCE study concerns itself in part with the supply
of resources and we are pleased that Australia is a co-chairman
of

INFCE Working. Group 3 - Assurances of Long Term Supply of

Technclogy, Fuel and Heavy Water and Services in the Interest

gy
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of National Heeds Consistent with Non-Proliferation. Australia
recognises the desire of some consumer countries for assurance on
M}

the future supply of nuclear fuel. It has no desire to withhold

supply where non-proliferation concerns are satisfied.

The problem with effective non-proliferation measuxr
is that they can add to costs involved, reduction in sovereignty,
and create uncertéinties about long-term déﬁand and suppive.
Nevertheless, these measures affect all countries, supplier and
supplied alike, and as such should be embraced by NW and NNW

-~

States. The natural reaction of any State is to wish to limit
the application of such disabilities to itself; but as we gee

it, all countries have an overriding interest in arriving at
mutvally acceptable solutions to the proliferation problem. It
is not a matter of a country or countriesg subjecting itself or
themselves to non-proliferation burdens for the benefit of others.

Proliferation is a problem for all.

The procedures by which cales of Australian uraniuvm will

be made have yet to be announced. The Ranger Inquiry recommended
the establishment of a Uranium Marketing Authorityv. The Govern-

nent accepted this in priﬁciple, and detailéd planning to

establish the terms of reference of this body is still in progress.
It is intended that the Authority should ensure that the Govern-
ment has thc proper knowledgse, cversight and control of the
commercial arrangements under which Australisn uranium is exported.
It has alx ready been decided that all commercial contracts in the
future will include a clause noting that the transaction is subject

to the bilateral agreement beitwesn Rustralia and the recipient
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cotmntry . Other details of the form of contract are still being
evolved. The Government, in announcing its policy, attached

the orestest importance to the orderly development of Australizn
uraniom rescurces., It stressed the need for the industry to
develop as a stable and secure long-term supplier if energy to
other countries 1s to be provided on fair and reasonable terms,
and not be subject te volatile events in overseas markets. There
are likely to be substantial economic benefits from uranium

mining, ard the Covernment noted its intention sywamine, with

o

the industry, a possible framework of taxation which would ensure
the accrual of an appropriate share of the uranium profits in

the.public sector.

The Government sees commercial negotiations and safeguards
operaticns as proceeding in parallel. At this moment we stand

P

ready to progress a Japan/hustralia Agreemernt.

The stage is therefore set for new Australian deposits
to bhe developed. However, there are still organissticnal
decisiong to be made, subsidiary legislation to be passed, and
regulations to be formulated before work can begin at the mine
sites. This legiglation is currently being prepared and will

be brought before Parliamént in the near future.

Industry must also meet its obligatiocns with respect to
environmental acceptability and complete negotiations on a
settlement with the local aboriginal people. These matters
reguire time, and progress has been made in the six months since
the Government's decision was announced. The Ranger Uranium
Environmental Inguiry has feo_mnﬁnded that the new deposits be
developed sequentially. The Covernment has stated that varicus

reguirements and procedures which must be carried out wwll in
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to development being of a sequential naturs. I have

jol}

act les

.

Qs

lready state

v

that the Government is fully aware of the need to

o

cuppLiy the rest of the world with uranium. Australia will do
its utmost to easure that the obligation is met and we are
moving ehead with development as guickly as possible within the

context of our overall policies.

On the subject of oversgeas investment in Australian
uranium ventures, the Government's position~Was stated in early
1976. In brief, the Government places 1o regtrictions on cvarseas
investment in prospecting and exploration, but it insists that
mines commencing production will be at least 75% Australian owned
anad controlled. Certain portfolio overseas shareholdings may

be excluded in calculating the extent of coverseas ownership.

The uranium debate has involved all sections of the
Australian community. One group which has shown a particular
interest is the trade unions, not only because their members
will be directly involved in the industry but pecause of theixr

concern with environmental, ecological, and moral issues.

The Executive of Australian Council of Trade Unions
has considered two main questions; one is the existing commit-
ment to supply uranium, the othexr is the future mining cf uranium.
On 16 February 1978 the Executive recommended to a special
conference of affiliated uniong that - "We believe there is no
reasonable alternative to honouring commitments under existing
contracts entered into prior to bDecember 1877 . . . " and again
! .’, . recognising these dangers we do not however believe that

there should be a total renunciation of -intention to supply



from new mines. Tn this respect we accept the statement from

the conclusions cof the First Fox Report . . . i
The ACTU still needs to be satisfied as to the adeqguacy
of safequards and some other matters bhefore it would agree to the

opening of new mlneg, and it has called for consultation on these

matters. The Government has stated it would be glad to consult
with the ACTU on these issues and I would hope that these processes

will begin shortly.

The foregoing has concerned the development of the uraniur

mining industxy in Australia, and it remains to consider Australias

Y
=

policy towards other parts of the fuel cycle. Lacking & nuclear
power program, we have no intevest today in becoming involved
domestically in anything but the front end of the cycle; indeed
the Government has specifically stated that Australia has no
intention of disposing of other ccuntries’ wastés. However
our interest in seeing our raw products upgraded has meant a
continuing interest in Australian uranium being eventually
exported as enriched UFg, and not as yellowcake. We have, over
the past decade,; participated in various international studies

of enrichment, and currently are involved in a hilateral study

with Japan. We expect such discussions may be held also with
other countries. We have made substantial progress in our own
research studies of centrifuge enrichment. At this time, beyond

a desire to see the maximum naticnal benefit being derived from
our uranium resources, we have made nc decisions on the establish-

ment of conversion or enrichment facilities within Australia, but

=
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T consider multinational facilities to be an interesting

4

concept which seems to offer some advantages in control and non-

proliferatlon reagsurance. I look forward to the delibevations

py INFCE in this avea, and also in the area of supply assurance.
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NucLEAR Power DEVELOPMENT 1IN [RAN
AND THE CONCEPT OF INTERNATIONAL
COORERATION

PRESENTED BY:
AkBAR ETEMAD

11TH ANNUAL CONFERENCE OF THE
JAPAN ATOMIC INDUSTRIAL FORUM

Tokyo, 14-16 marcH, 1978.




NEARLY TWO DECADES AGO., [RAN UNDERTOOK A MAJOR ECONOMIC

AND SOCIAL TRANSFORMATION EFFORT TO SUBSTANTIALLY IMPROVE
THE QUALITY OF LIFE OF IRANIANS WITH A SIGNIFICANT SPEED,
THE DEVELOPMENT ACHIEVEMENTS OF IRAN ARE ALREADY VISIBLE

IN HER EVOLVING ECONOMIC AND SOCIAL STRUCTURES. THE PROCESS
OF SOCIO-ECONOMIC AND TECHNOLOGICAL DEVELOPMENT., HOWEVER.
GENERATES AN EVER-INCREASING NEED FOR VARIOUS RESOURCES

AND SERVICES, ONE SUCH FUNDAMENTAL RESOURCE 1S ENERGY.
ALTHOUGH IRAN 1S A MAJOR SUPPLIER OF OIL., SHE HAS, NEVERTHELESS,
DECIDED TO UTILIZE NUCLEAR ENERGY ON A LARGE SCALE, THE
REASONS ARE CLEAR AND SIMPLE:

FirsT: THE KNOWN OIL RESERVES OF [RAN ARE RAPIDLY DEPLETING.
AND SHE HAS TO SEARCH FOR ALTERNATIVE SOURCES OF ENERGY.
BASICALLY, THE WORLD AS A WHOLE IS FACED WITH THIS NECESSITY
OF CHOICE.

SECOND: WE ALL NEED TO RATIONALIZE THE USE OF HYDROCARBONS
WHICH HAS SIGNIFICANT AND NUMERABLE INDUSTRIAL APPLICATIONS.,
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THIRD: IT IS CLEAR NOW THAT OUR WORLD-WIDE EFFORTS FOR

THE DEVELOPMENT OF LONG-TERM ENERGY ALTERNATIVES WILL
REQUIRE A SUBSTANTIAL PERIOD OF TIME TO BEAR THE EXPECTED
RESULTS. [T IS EQUALLY CLEAR THAT NUCLEAR ENERGY IS OUR
ONLY VIABLE OPTION FOR TRANSITION FROM THE FOSSIL FUEL
ENERGY ECONOMY OF THE PRESENT. TO THE FUTURE ERA OF ABUNDENT
AND RENEWABLE SOURCES OF ENERGY.

FOURTH: HNUCLEAR ENERGY IS HIGHLY CAPITAL-INTENSIVE., AND
IRAN IS PRESENTLY IN A FAVORABLE POSITION TO PROVIDE FOR THE
CA@ITAL“FORMATION REQUIREMENTS OF NUCLEAR ENERGY.

FIFTH: LONG-TERM INDICATIONS ARE THAT THE FINANCIAL COSTS

OF GENERATING ENERGY BY THE USE OF CONVENTIONAL FUELS WILL
UNAVOIDABLY CONTINUE TO INCREASE. [HEREFORE. WITH THE

OTHER ADVANTAGES IN MIND, THE NUCLEAR OPTION WILL INCREASINGLY
BECOME MORE ATTRACTIVE FROM AN ECONCMICAL POINT OF VIEW.

THE LONG-TERM ENERGY POLICIES OF [RAN ARE BASED ON THESE
FUNDAMENTAL CONSIDERATIONS. BRIEFLY STATED, THEY ARE AS
FOLLOWS:
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(1) PRrRESERVATION OF IRAN’S ENERGY INDEPENDENCE IN THE FUTURE,
(2) PROGRESSIVE SUBSTITUTION OF OIL THROUGH ENERGY DIVERSIFI-
CATION, WITH SPECIAL EMPHASIS ON THE UTILIZATION OF
NATURAL GAS. )

(3) RAPID AND SIZABLE USE OF NUCLEAR ENERGY,
(4) ACTIVE RESEARCH FOR LONG-TERM ALTERNATIVE SOURCES OF

ENERGY WITH PARTICULAR EMPHASIS ON RENEWABLE SOURCES.

ACCORDING TO THE EXISTING PLANS, IRAN INTENDS TO INSTALL
23,000 MW oF nNucLEAR powerR BY 1994, FOUR POWER PLANTS WITH
THE TOTAL CAPACITY OF 4200 MW ARE UNDER CONSTRUCTION., THE
FIRST POWER PLANT WILL BE CONNECTED TO THE NATIONAL GRID IN
1981, THE OTHER THREE WILL BECOME OPERATIONAL BY 1984,

IN ADDITION, FOUR UNITS oF 1200 MW EACH ARE UNDER CONTRACT
WITH THE COMPLETION OF THE LAST UNIT SCHEDULED FoR 1988,
FOR FUEL SUPPLY, WE HAVE UNDERTAKEN SEVERAL PARALLEL ACTIVITIES.
WE HAVE UNDERTAKEN A VERY AMBITIOUS URANIUM EXPLORATION
PROGRAM, OveEr 500,000 SQUARE KILOMETERS 1S UNDER ACTIVE
AIRBORNE SURVEY FOR RADIOMETRY AND GRAVIMETRY. PARALLEL
WITH THIS., AN EXTENSIVE GROUND SURVEY 1S BEING CONDUCTED.
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A GREAT NUMBER OF VERY INTERESTING ANOMALIES HAVE BEEN
LOACTED. GIVEN VARIOUS INDICATIONS, WE ARE REASONABLY
OPTIMISTIC REGARDING THE POSSIBILITY OF FINDING SIZABLE
RESERVES OF URANIUM IN IRAN, WE HAVE ALSO CONCLUDED
SOME AGREEMENTS FOR JOINT URANIUM EXPLORATION IN THIRD
COUNTRIES.

As FOR URANIUM ENRICHMENT, IRAN HAS DIRECTED ITS EFFORTS
TOWARDS PARTICIPATION IN MULTI-NATIONAL ENRICHMENT FACILITIES
TO PROVIDE FOR ITS ENRICHMENT NEEDS.

THE RELATED ACTIVITIES FOR THE IMPLEMENTATION OF IRAN'S
NUCLEAR ENERGY PROGRAM INCLUDE RESEARCH AND DEVELOPMENT

WORK. SAFETY ASSESSMENT., RADIATION PROTECTION., ENVIRONMENTAL
RESEARCH, MANPOWER MOBILIZATION., WASTE MANAGEMENT., AND

PUBLIC AWARENESS., [ SHALL NOT ELABORATE ON THESE ACTIVITIES.
AS | PREFER TO ADDRESS MYSELF TO SOME GLOBAL ISSUES AT THE
INTERNATIONAL LEVEL.
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TODAY., A CONSIDERABLE PART OF THE WORLD COMMUNITY., WHICH
INCLUDES THE WESTERN AND EASTERN COUNTRIES AS WELL AS THE
DEVELOPED AND DEVELOPING NATIONS, MANIFEST A STRONG
DETERMINATI@N TO USE NUCLEAR ENERGY ON A GROWING SCALE.
HOWEVER, THE CHALLENGE OF NUCLEAR TECHNOLOGY FOR THE WORLD
AS A WHOLE., AND THE DEVELOPING NATIONS IN PARTICULAR., HAS
NOT BEEN DEVOID OF VARIOUS CONSTRAINTS AND COMPLEXITIES,
HERE, [ SHALL ONLY REFER TO SOME OF THE PERTINENT ISSUES,
AND WILL THEN PROCEED TO ELABORATE ON THEIR IMPLICATIONS

ON THE NOTION OF INTERNATIONAL COOPERATION FOR THE WORLDWIDE
UTILIZATION OF NUCLEAR ENERGY,

AN IMMEDIATE AND CONTINUING ISSUE FOR THE SUPPLIER AND

THE RECIPIENT NATIONS BOTH, IS THE TRANSFER OF TECHNOLOGY.

A LARGE-SCALE AND WORLDWIDE DIFFUSION OF NUCLEAR TECHNOLOGY
INVOLVES HIGHLY COMPLEX AND DIVERSIFIED TECHNICAL AND
INDUSTRIAL RELATIONS WITH STRONG POLITICAL., ECONOMIC AND
MANAGERIAL ATTRIBUTES. RELATED TO THE PROCESS OF TECHNOLOGY
TRANSFER IS THE RISK OF NUCLEAR PROLIFERATION, IT wouLD,
HOWEVER, BE ILLUSIONARY TO BELIEVE THAT WE CAN ELIMINATE
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THE RISKS OF PROLIFERATION THROUGH TECHNOLOGICAL DENIAL,
THE CONTEMPORARY WORLD COMMUNITY 1S HIGHLY INTERDEPENDENT:
ITS MEMBERS ARE DEEPLY CONSCIOUS OF THEIR NEED FOR
TECHNOLOGICAL SELF-SUFFICIENCY; AND TECHNOLOGICAL
EVOLUTION, BOTH HORIZONTAL AND VERTICAL. IS ALMOST
IMPOSSIBLE TO CONTAIN IN THE LONG-RUN. WE MUST REMEMBER
THAT TECHNOLOGY HAS ALWAYS POSED CERTAIN DANGERS TO OUR
COMMUNITIES AND THEIR INSTITUTIONS. BUT OUR COLLECTIVE
WISDOM HAS. BY AND LARGE. PREVAILED; OUR NEED FOR A
COLLECTIVE WISDOM TO COPE WITH THE CHALLENGE OF NUCLEAR
TECHNOLOGY DIFFUSION IS NOW CLEARLY VISIBLE;

ANOTHER PRINCIPAL ISSUE IS FUEL SUPPLY; INCLUDING BOTH THE
RAW MATERIALS AND THE PROVISION OF RELATED TECHNOLOGIES AND
SERVICES. WE ARE AWARE THAT THE KNOWN URANIUM RESERVES OF
THE WORLD HAVE A LIMITED GEOGRAPHICAL DISTRIBUTION. We
ALSO KNOW THAT THE INTERNATIONAL TRADE OF THIS IMPORTANT
ELEMENT IS AFFECTED BY COMPLEX POLITICAL FACTORS, WITH
_STRONG ECONOMIC IMPLICATIONS WHICH UNDERMINE THE LONG-TERM
CREDIBILITY OF URANIUM SUPPLY TO A SIGNIFICANT EXTENT.
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IT 1S PRECISELY SUCH CONSTRAINING FACTORS WHICH HAVE GIVEN |
RISE TO THE GROWING CONCERNS OVER THE "CARTELIZATION OF
suPPLY"”. THE CONDITIONS ARE FURTHER CONSTRAINED BY POLICIES
REGARDING THE BACK-END OF THE FUEL CYCLE WHICH ARE EVOLVING
WITHOUT DIALOGUE AND UNDERSTANDING AT THE GLOBAL LEVEL, THIS
REALITY HAS TENDED TO CREATE APPREHENSIONS ABOUT THE “MONO-
POLIZATION OF THE SENSETIVE TECHNOLOGIES”. WHAT SEEMS TO
DEEPEN THE CONCERNS OF THE POLITICIANS AND THE NUCLEAR ENERGY
PLANNERS AROUND THE WORLD EVEN FURTHER, IS THE POSSIBLE
GEOGRAPHICAL CONVERGENCE OF THE AVAILABILITY OF THE RAW
MATERIALS AND THE SENSETIVE FUEL CYCLE TECHNOLOGIES. WE

MUST ADMIT THAT 1T IS EXCEEDINGLY DIFFICULT, IF NOT IMPOSSIBLE.
TO DESIGN., DEVELOP,AND MANAGE A CREDIBLE AND LONG-TERM NUCLEAR
ENERGY INFRASTRUCTURE WITH SUCH INNER FEELINGS OF INSECURITY
AND APPREHENSION,

We TRULY HOPE THAT THE INTERNATIONAL NucLeArR FueL CycLE
EvaLuation (INFCE) wHICH HAS AMONG OTHER THINGS, ADDRESSED
ITSELF TO THE FUNDAMENTAL ISSUES OF NUCLEAR FUEL SUPPLY,
PROVIDES US WITH THE COLLECTIVE SOLUTIONS WHICH ARE SO
DESPERATELY NEEDED.
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NUCLEAR ENERGY 1S CLEARLY THE MOST CAPITAL-INTENSIVE ENERGY
TECHNOLOGY THAT WE HAVE BROUGHT TO COMMERCIAL USE. [T ALSO
HAS A LONG LEAD-TIME, [THESE ATTRIBUTES CREATE FORMIDABLE
FINANCIAL BURDENS FOR THOSE NATIONS WHICH DO NOT HAVE A
CREDIBLE INDUSTRIALIZED ECONOMY OR ABUNDENT FOREIGN EXCHANGE-
EARNING RESOURCES., [HEY, HOWEVER, NEED TO USE NUCLEAR ENERGY
AT AN INCREASING RATE. REGRETABLY, WE HAVE NOT EVEN BEGUN

TO EVALUATE THE IMPLICATIONS OF THIS GAP FOR THE FUTURE
ECONOMY OF THE WORLD. AS YET, THE APPROPRIATE INTERNATIONAL
SOURCES AND MECHANISMS OF FINANCING ARE INADEQUATE.

FURTHERMORE, NUCLEAR ENERGY HAS BEEN SUBJECT TO INCREASING
PUBLIC CONTROVERSY IN RECENT YEARS. [HE PUBLIC DEBATES ARE
DOMINATED BY SUCH ISSUES AS THE SAFETY OF NUCLEAR INSTALLATIONS.
WASTE MANAGEMENT., SAFEGUARDS, PHYSICAL SECURITY., PLUTONIUM
USE, AND, AMONG CERTAIN CIRCLES., THE NEED FOR NUCLEAR ENERGY
ALTOGETHER, WE ALL KNOW THAT THE CONSCIOUSNESS WE HAVE SHOWN
FOR, AND THE EFFORT WE HAVE DEVOTED TO THE SAFETY OF NUCLEAR
ENERGY IS NEARLY UNPARALLELED, THIS, HOWEVER, HAS HARDLY
BEEN UNDERSTOOD BY THE PUBLIC, NOR HAS THE PUBLIC BEEN
ADEQUATELY INFORMED ABOUT THE REALITIES OF NUCLEAR POWER AND
ITS IMMENSE PEACEFUL POTENTIALS., THEREFORE; THE PUBLIC DOES
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NOT HAVE THE APPROPRIATE INFORMATION THAT A CREDIBLE
JUDGEMENT NEEDS. [N INFORMING THE PUBLIC., WE SHOULD BE
AWARE OF SOME IMPORTANT CONSIDERATIONS,

[T 1S IMPORTANT TO NOTE THAT THE PUBLIC DEBATE ON NUCLEAR
ENERGY IN THE MORE AFFLUENT SOCIETIES IS, AT LEAST TO SOME
EXTENT, A REFLECTION OF A WIDER SOCIAL ATTITUED., NAMELY

THE GROWING RESERVATION AGAINST THE EXCESSIVE USE OF SCIENCE
AND TECHNOLOGY., THE PUBLIC SHOULD REALIZE THAT ITS DAILY
LIFE HABITS ARE THE VERY PRODUCT OF TECHNOLOGY; IT SHOULD ALSO
UNDERSTAND THAT ANY TECHNOLOGY POSES CERTAIN CONSTRAINTS: AND
THAT WE CANNOT ASPIRE TO BETTER STANDARDS AND QUALITY OF

LIFE WITHOUT ACCEPTING THESE CONSTRAINTS., ALTHOUGH
TECHNOLOGICAL INNOVATIONS AND IMPROVEMENTS ARE ALWAYS
FEASIBLE, THE REALITY OF THE RELATIVE VIRTUE OF TECHNOLOGY
OUGHT TO BE COMPREHENDED: IN OTHER WORDS., "WE CANNOT HAVE OUR

nt

CAKE AND EAT IT .

WE SHOULD ALSO HELP THE PUBLIC TO DEVELOP A COMPARATIVE
UNDERSTANDING OF ALTERNATIVE ENERGY TECHNOLOGIES AND THEIR
RELATIVE MERITS FOR VARIOUS MODES AND STANDARDS OF LIFE

THAT WE MAY ASPIRE TO. FOR EXAMPLE, THE PUBLIC SHOULD REALIZE
THAT THE INHERENT CONSTRAINTS OF CONVENTIONAL ENERGY TECHNOLOGIES
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MAKE IT IMPOSSIBLE FOR US TO SUSTAIN AN AFFLUENT WAY OF LIFE
FOR A LONG TIME., OR BEYOND THE TWENTIETH CENTURY.

LASTLY, IN RELATING TO THE PUBLIC OPINION, WE SHOULD AVOID
TAKING A DEFENSIVE STANCE; THIS ATTITUDE WILL CERTAINLY

GENERATE GREATER DOUBTS IN THE MINDS OF PEOPLE. NOR SHOULD WE

ASSUME THAT TECHNICAL DIALOGUE ALONE CAN BRIDGE THE GAP BETWEEN
US AND THE PUBLIC. WE SHOULD ALSO NOT BE TEMPTED TO TAKE

A HASTY. INCOHERENT., AND ISOLATED APPROACH TOWARDS THE PUBLIC
IN OUR RESPECTIVE COUNTRIES. WE URGENTLY NEED A COMMON
APPROACH AND LANGUAGE., OBVIOUSLY TAKING INTO ACCOUNT THE

PECULIARITIES OF EACH COUNTRY, OTHERWISE, WE MIGHT VERY

~WELL DISTORT OR POISON THE PUBLIC OPINION EVEN FURTHER.

WE OUGHT TO REALIZE THAT WE ARE SPEAKING TO A "WORLD PUBLIC
OPINION”; A RATHER ORGANIZED AND VISIBLY INTERDEPENDENT
BODY OF THINKING, BORNE THROUGH THE IMMENSE COMMUNICATION
INFRASTRUCTURE OF THE CONTEMPORARY WORLD.

PERHAPS THE LEAST ACKNOWLEDGED CONSTRAINT FOR THE NATIONAL
DEVELOPMENT AND UTILIZATION OF NUCLEAR ENERGY IS THAT OF
MANAGEMENT. NUCLEAR ENERGY ITSELF, INVOLVES NUMEROUS
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TECHNOLOGIES WHICH ARE INHERENTLY COMPLEX AND RAISE

CUMBERSOME MANAGEMENT PROBLEMS., PARTICULARLY FOR THOSE

NATIONS WHICH HAVE NOT YET CROSSED THE TECHNOLOGICAL THRESHOLD,
FURTHERMORE., ALMOST EVERY ASPECT OF NUCLEAR TECHNOLOGY IS

OF A LONG-TERM NATURE, BE IT POWER PLANT CONSTRUCTION.
PROVISION OF FUEL. FINANCING, SAFETY ASSESSMENT., WASTE
MANAGEMENT., PUBLIC ACCEPTANCE, OR OTHERWISE., [HIS CHARACTERISTIC
ALSO IMPOSES HEAVY MANAGEMENT BURDENS.

THOSE NATIONS WHICH ARE ENGAGED IN THE DEVELOPMENT AND
UTILIZATION OF NUCLEAR ENERGY, NOTABLY THE NEW-COMERS IN
THIS FIELD, ARE CONFRONTED WITH YET ANOTHER MANAGEMENT
BURDEN WITH FAR-REACHING FINANCIAL IMPLICATIONS. THIS
CONSTRAINT BASICALY ARISES FROM THE LACK OF CREDIBLE
COLLECTIVE INTERNATIONAL ARRANGEMENTS FOR OPTIMAL
UTILIZATION OF NUCLEAR ENERGY., FOR EXAMPLE, THE

ABSENCE OF APPROPRIATE ARRANGEMENTS FOR LONG-TERM

NUCLEAR FUEL ASSURANCE. FORCES EVERY COUNTRY TO TAKE
INDEPENDENT MEASURES FOR FUEL SUPPLY AND STORAGE,

THIS IMPOSES CUMBERSOME PLANNING, FINANCIAL AND
MANAGEMENT CONSTRAINTS ON OUR NATIONAL RESOURCES. WE

ALL FEEL SIMILAR CONSTRAINTS IN RELATION TO OTHER DOMAINS
SUCH AS TECHNOLOGY TRANSFER., THE FINANCING OF NUCLEAR PROGRAMS.,
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FUEL CYCLE SERVICES., MANPOWER MOBILIZATION., REGULATORY
FUNCTIONS, PHYSICAL SECURITY, AND WASTE MANAGEMENT,

THE MANAGEMENT OF THESE ISSUES BECOMES EXCEEDINGLY

EASIER IF WE COULD ARRIVE AT APPROPRIATE COOPERATIVE
ARRANGEMENTS WITH A LONG-TERM CREDIBILITY,

HOWEVER, OUR EXPERIENCE WITH WORLD COOPERATION

IN RECENT YEARS, HAS NOT BEEN VERY ENCOURAGING: INDEED
THE PREVAILING INTERNATIONAL ATTITUDES AND POLICIES HAVE
TENDED TO COMPLICATE THE MANAGEMENT OF NATIONAL NUCLEAR
PROGRAMS ALMOST EXPONENTIALLY. WE NEED TO REALIZE THAT
THE IMPOSITION OF EVER-INCREASING CONDITIONS., BEYOND
ENDANGERING EFFICIENT MANAGEMENT OR CREATING FORMIDABLE
FINANCIAL BURDENS., WILL ULTIMATELY MAKE THE UTILIZATION OF
NUCLEAR ENERGY ALTOGETHER IMPRACTICAL.

HOWEVER, THE MOST DOMINANT PROBLEM CONFRONTING US, AND

THE WORLD COMMUNITY AS A WHOLE, 1S NUCLEAR PROLIFERATION.

WE HAVE EXPRESSED OUR OPINIONS AT VARIOUS OCCASIONS ON THIS
SUBJECT. As | HAVE STATED BEFORE, IT IS OUR MISSION TO TAKE
THE CHALLENGE OF PROLIFERATION AND RESOLVE IT. THE NUCLEAR
POLICY-MAKERS AND SCIENTISTS CANNOT BE INDIFFERENT TO THE
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FATE OF PROLIFERATION; OTHERWISE., THE PROLIFERATION

[SSUE WILL ALMOST SURELY ENDANGER THE INHERENT CAPABILITIES
OF NUCLEAR ENERGY AND ITS FUTURE DEVELOPMENT. INACTION,
HOWEVER., IS MORE DESIRABLE THAN MISCONCEIVED ACTION,
PROLIFERATION IS NO ENIGMA: ITS ROOTS ARE THE INNER SENSE

OF INSECURITY AMONG NATIONS. THE PSYCHOLOGICAL IMPLICATIONS
OF TECHNOLOGICAL BARRIERS ONLY HIGHTEN THIS SENSE OF
INSECURITY AND., AS SUCH, ARE HIGHLY PROLIFERATION PRONE.

THERE 1S ANOTHER IMPORTANT ASPECT TO THE PROLIFERATION
ISSUE THAT WE HAVE TENDED TO NEGLECT. WE OUGHT TO
REALIZE THAT QUR PREVAILING APPROACH TO NON-PROLIFERATION
HAS FAR-REACHING ECONOMIC AND FINANCIAL IMPLICATIONS THAT
WE NEED TO ASSESS; IN OTHER WORDS., NON-PROLIFERATION HAS
A COST AND WE SHOULD DEVELOP THE APPROPRIATE CRITERIA

FOR ITS PROVISION; IT 1S HARD TO SEE HOW WE CAN DEVELOP
AND MAINTAIN A VIABLE INTERNATIONAL NON-PROLIFERATION
ORDER WITHOUT ACCOMMODATING FOR THIS OBVIOUS REQUIREMENT,
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THE FUNDAMENTAL ISSUES | HAVE TOUCHED UPON HERE ARE AMONG
THE KEY EXISTING PROBLEMS CONFRONTING US TODAY. [HEY ,
DEPICT A RATHER DISILLUSIONING OUTLOOK FOR THE FUTURE OF
NUCLEAR ENERGY., \

As | STATED EARLIER. THE DEVELOPMENT OF A SOUND NUCLEAR ENERGY
INFRASTRUCTURE 1S A VERY COMPLEX UNDERTAKING FOR MOST

NATIONS. THE ENERGY TECHNOLOGIES OF THE FUTURE WILL BE EVEN
MORE COMPLEX. ACCORDINGLY, THE INDEPENDENT DEVELOPMENT

OF THESE TECHNOLOGIES WILL BECOME INCREASINGLY MORE DIFFICULT
AS THEIR CHALLENGE GOES BEYOND THE CAPABILITIES OF A SINGLE
NATION,

SECONDLY., THE USE GF NUCLEAR ENERGY AT A GLOBAL LEVEL
REQUIRES INTRICATE INTERDEPENDENCIES WITH FAR-REACHING
POLITICAL, PSYCHO-SOCIAL, AND ECONOMIC AND FINANCIAL
IMPLICATIONS THAT WE SHOULD RESPOND TO. | SHALL REFER TO
SOME EXAMPLES. WHETHER WE TAKE THE CONVENTIONAL FOSSIL-BASED
ENERGY TECHNOLOGIES OR NUCLEAR ENERGY. WE ARE CONFRONTED

WITH A LIMITED, BOTH QUANTITATIVE AND GEOGRAPHICAL,
AVAILABILITY OF THEIR RAW MATERIALS., T[HE OIL PRICE
ADJUSTMENTS IN RECENT YEARS., WHICH IN THEMSELVES DID NOT
REPRESENT A CRUCIAL CHANGE IN THE PATTERN OF ENERGf
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UTILIZATICN, HAS CLEARLY DEMONSTRATED OUR INTERDEPENDENCE:
THE EVOLVING ECONOMICS OF URANIUM WILL CERTAINLY REINFORCE
THIS INTERDEPENDENCY EVEN FURTHER. 4

OWING TO OUR COMMUNICATION CAPABILITIES. THE PSYCHO-SOCIAL
FACETS OF INTERDEPENDENCE ALSO, ARE BECOMING MORE VISIBLE.
FOR INSTANCE, WE CANNOT DEFINE OUR PERCEPTIONS OF NUCLEAR

&

9,V

SAFETY TOTALY INDEPENDENT OF ONE ANOTHER AND OUTSIDE THE
LARGER CONTEXT OF THE WORLD COMMUNITY: THERE IS A

"WORLD PUBLIC OPINION” IN THIS RESPECT THAT CANNOT BE
IGNORED,

IN ADDITION TO THESE INHERENT REQUIREMENTS, WHICH ESSENTIALLY
STEM FROM THE COMPLEXITY OF NUCLEAR ENERGY AND THE
INTERDEPENDENCIES THAT IT IMPOSES. ARE SOME FUNDAMENTAL
ISSUES WHICH WE ARE RESPONSIBLE FOR., AS THEY ARE PRODUCTS

OF OUR PERCEPTIONS AND ATTITUDES. [ REFERRED TO A NUMBER

OF THESE ISSUES EARLIER IN MY STATEMENT.

How SHOULD WE RESPOND TO THESE PROBLEMS? ISOLATED APPROACH

WILL CERTAINLY NOT SUFFICE: IN CERTAIN DOMAINS SUCH AS
NON-PROLIFERATION, THEY ARE INDEED BOUND TO HAVE ADVERSE
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EFFECTS. | TEND TO BELIEVE THAT THE CONVENTIONAL NOTIONS
OF INTERNATIONAL COOPERATION WILL NOT BE FUNCTIONAL. WE
NEED A NEW CONCEPT OF GLOBAL COOPERATIQN WHICH WOULD
TRANSCEND THE EXISTING CONCEPTIONS,

IT 1s 1NDEED DIFFICULT TO DEVELOP A NEW FRAMEWORK FOR

NUCLEAR COOPERATION READILY., HOWEVER, WE CAN PRESENT
SOME CRITERIA UPON WHICH A NEW CONCEPT OF WORLD COOPERATION

SHOULD BE INSTITUTED. HERE ARE A FEW SUGGESTIONS:

FIRST: WE SHOULD CONCEIVE A COOPERATION ARRANGEMENT THAT IS
ALTEN TO THE TRADITIONAL TENDENCIES FOR DOMINATION.

SECOND: WE NEED TO DEVELOP A DEEPER SENSE OF MUTUAL TRUST
AMONGST OURSELVES. [HE PREVAILING SENSE OF DISTRUST IN THE
WORLD COMMUNITY IS SELF-DEFEATING., IHE " DENIAL APPROACH"
TO PROLIFERATION IS IN FACT A CLEAR REFLECTION OF THIS

DISTRUST.,

THIRD: WE NEED TO REALIZE THAT A MEANINGFUL COOPERATION

IN NUCLEAR ENERGY CANNOT BE BASED ON A PURELY MERCANTILISTIC
APPROACH: WE NEED TO SUBSTITUTE THIS TENDENCY WITH ANOTHER
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APPROACH WHICH IS ESSENTIALLY ORIENTED TO THE SOLUTION OF
OUR COLLECTIVE NEEDS AT THE GLOBAL LEVEL.,

/

FOURTH: WE MUST REALIZE THQ?YCREDIBLE COOPERATION IN THE
A
NUCLEAR FIELD MIGHF—VERY-WELL HAVE SOME IMPLICATIONS ON

OUR COMMON CONCEPTIONS OF NATIONAL SOVEREIGNTY, Z7i2rw (e/C-—
tenld Al e preparedt 78 accorlictale ZHe v

FIFTH: THE FUTURE COOPERATION FRAMEWORK SHOULD BE GLOBAL
IN COVERAGE: IT SHOULD INCORPORATE THE NORTH AND SOUTH.

AS WELL AS THE EAST AND WesT. THIS MEANS THAT COOPERATION
AMONGST THE INDUSTRIALIZED NATIONS ALONE WILL NOT YIELD
SATISFACTORY RESULTS, IN SOME CASES. IT MIGHT EVEN HAVE
ADVERSE EFFECTS ON THE DEVELOPMENT OF NUCLEAR ENERGY.

SIXTH: ANY ARRANGEMENT FOR NUCLEAR COOPERATION SHOULD BE
CAPABLE OF INTEGRATING THE TWIN FUNCTIONS OF PROMOTION AND
CONTROL. THE PROCESS OF NUCLEAR TECHNOLOGY DEVELOPMENT

IS A TWO-SIDED COIN AND UNLESS WE ACHIEVE AN OPTIMUM

BALANCE BETWEEN THESE COMPLEMENTARY FACETS., IT IS IMPOSSIBLE
TO RESOLVE THE KEY ISSUES ASSOCIATED WITH NUCLEAR ENERGY.
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S_E)LEMI_H: OUR POLICIES FOR NUCLEAR COOPERATION SHOULD HAVE
SUFFICIENT CONTINUITY TO BE CREDIBLE IN THE LONG-RUN: WE
SHOULD AVOID CHANGING THE DOMINANT INTERNATIONAL NUCLEAR
OPTIONS., IF WE WANT TO FOSTER A COLLECTIVE COMMITMENT TO
COOPERATION.

EIGHTH: LAST BUT NOT LEAST, IS THE NEED TO REMOVE THE
UNDERLYING CAUSES OF PROLIFERATION., AS I TRIED TO CONVEY
BEFORE, NUCLEAR PROLIFERATION IS A SYMPTOM, WE NEED TO
RESOLVE THE PROLIFERATION ISSUE OUTSIDE THE DOMAIN OF
NUCLEAR ENERGY., AND IN A GLOBAL POLITICAL CONTEXT.
OTHERWISE, NUCLEAR COOPERATION WILL BE SUBJECT TO SEVERE
CONSTRAINTS., AS IT IS TODAY.

BEFORE CONCLUDING, | WISH TO STATE THAT THE DEVELOPMENT
OF A VIABLE FRAMEWORK FOR NUCLEAR COOPERATION NEEDS TIME.
DURING THIS TRANSITIONAL PERIOD., WE SHOULD REFRAIN FROM
HASTY OR INCOHERENT ACTION WHICH HINDERS OR ENDANGERS
THIS EVOLUTIONARY TREND., WE NEED A GOOD DEAL OF DIALOGUE
AND FAITH TO GO THROUGH THIS HISTORICAL PROCESS. IN THIS
CONNECTION, | AM SURE THAT THE IMPORTANCE OF CONTINUOUS
DIALOGUE ON A LARGE AND INTERNATIONAL SCALE IS FELT BY US
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ALL, IT 1S PRECISELY FOR THIS REASON THAT | WISH TO
USE THIS OPPORTUNE MOMENT AND THANK THE JAPAN ATOMIC
INDUSTRIAL FORUM FOR DOING SO MUCH AND SO WELL IN
GATHERING US TOGETHER HERE, |
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1 INTRODUCTION

I 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 held at an important stage in the Japanese breedcr
program, since Joyo has reached criticality and the Tokai-Mura
reprocessing installatim has started operation.

The Commissariat & 1'Energie Atomique and French industry participated

in the initial stages of the Joyo project and the TokaI-Mura reprocessing
plant. We can therefcre add, to our congratulations for the brilliant
success achieved by our Japanese colleagues in this experimental phase
symbolized by Joyo, our pleasure in the knowledge that these ventures, to
which we made our modest contribution, are providing you with satisfaction,

The Japanese program is continuing with the Monju demonstration plant
project, Comsequently, your program is fcllowing a pattern similar to \
the one adopted by France, and this is not surprising. Japan's enecrgy
situation is closely comparable to that of France, explaining the common
interest of our two countries in the earliest availability of fast breeder

power plantse.

In answer to your request, I shall discuss the situation and development
prospects of breeder reactors in France. After touching on the reasons

which make this development necessary, I shall draw a picture of the current
state of our fast reactors in operation and under construction, and

I shall indicate the prospects of commercial expansion of these power
plants. The agreements signed in 1977, which I shall describe briefly,
situate this forthcoming deployment w1th1n the scope of the cohesive

unit formed by France, Federal Republic of Germany, Italy, Belgium and the
Netherlands.



2 ENERGY RESOURCES AND THE NEEDS FOR FAST BREEDER RFEACTORS IN
FRANCE AND EUROPE

2.1, The French energy situation

The French energy situation will be analyzed over a time interval
of 25 years : 1976, 1985 and 2000.

In 1976, France consumed total energy resources equivalent to

175 million TOE, of which only 40,4 million were produced domestically.
This corresponds to a 77% dependence on imports. These imports cost France
14 billion dollars in foreign exchange, amounting to 6% of the GNP

and 23% of all our imports. In 1976, nuclear energy only accounted

for 29 of total energy production.

By extending the horizon to the year 2000, 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% by the year 2000.

2.2, The energy situation of the main continental EEC countries

If we now look at the overall situation of the main continental EEC
countries, in other words, Belgium, France, Netherlands, Italy and Federal
Republic of Germany, we find the statistics in Figure 2, distinguished
by a mean growth rate in energy consumption {2,5%/year) which is

lower than that of France (in which per capita energy consumption

is currently lower than the European average), with a sharp increase

in the share of nuclear energy (20% by the year 2000).

2.3. The energy dependence of France and continental EEC countries

on_imports

The evolution of the pattern of energy dependence on imports (Figure 3)

shows that France is one of the most dependent EEC countries, but that,

by deliberate efforts in faver of nuclear energy, it is succeeding in lowering
its dependence to the average level of the continental EEC, from 77% to about
607% by the year 2000 (it would have been over %0% without recourse to nuclear
energy).



Figure 3 also shows that the total nuclear effort of the continental
ECC will only succeed in stabilizing its dependence at slightly

over 60% (instead of 80% without recourse.to nuclear energy), which
is still a considerably high figure.

This clearly illustrates the need for Europe to simultaneously
implement all possible alternatives: diversification of coal and
oil supply sources, recourse to new energies (solar, gecthermal),
incentives to energy economies and, naturally, reliance on nuclear
energy.

2.4, Uranium supply of France and the continental EEC

The foregoing figures consider nuclear energy as a "domestic product'.
Hence they imply that uranium itself is a domestic product for the
countries in question. We shall now see the true facts. The statistics in
Figure 4 show the knownand probable additional reserves which France

and the continental EEC can consider as '"'domestic resources! at

$50/1b. They show that these reserves fall far below requirements.

In effect, if one considers that a 1000 MWe light water reactor

consumes 5000 tons of uranium during its average 30-year life span,

we can see that the continental EEC resources of 230,000 tons will

only allow it to supply total light water reactor capacity of 46,000 MWe.

In actual fact, the French program alone calls for the commissioning

of 55,000 to 60,000 MWe by 1990.

If, instead of these resources of 230,000 tons of uranium, we assumed

(for the sake of argument) that the continental EEC could claim a

share of world uranium resources (3.5 million tons) proportional

to its "economic weight' in the world, this share would amount to ‘

1.2 million tons. This would be adequate to supply light water reactors with
a total capacity of 240,000 MWe, for a service life of 30 years.

(Gapacity forecast for 2000: 170,000 MWe).

But is it possible for responsible States to reasonably base their
energy policy on the assumption that 4% of the world's population
can consume 347 of the uranium resources?



JThis shows that if only light water reactors were employed,
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 continental EEC would be precarious, and
that a nuclear program based exclusively on light water reactors
would only provide short-term relief. Thus the question necessarily
comes to mind: can we allow the enormous energy potential stored in
plutonium produced by light water power plants to remain 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 breeder -
reactors in these countries, especially in France, and the grounds
for the agreements which they concluded in 1977 in this area, and
which I shall discuss later.

2.5, Breeders, a long lasting and needed energy source

Breeder reactors make it possible to derive maximum benefit from
uranium by the use of a considerable portion of the energy potential
of the isotope Ujgge The orders of magnitude involved can be derived

from the few statistics given in Figure 5. Figure 6 provides a comparative
picture of the potential of the different energy raw materials employed.
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, becomes a matter of imperative need.

A few figures will illustrate the vossible application

of breeders in a country like France. To do this, one can examine

the fissile material balance of a breeder reactor with a heterogeneous
core on the life span (30 years) of a 1400 MWe power plant, an order of
magnitude which will most probably be adopted for the capacity of the
Electricité de France power plants to be built after Creys Malville.
This balance is given in Figure 7.



Gne can see that it will first be necessary to load a core of about
3.3 tons of Pu 239 equivalent (about 4 - tons of mixed Pu) and that

a gain of 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 time. Based

on these data, if onetries to visualize the penetration of fast
breeder reactors, built in accordance with the availability of Pu

from all sources (PWR -+ FBR) the calculations show that, by the

year 2000, total capacity ofmore than 50,000 MWe could be installed in
France, which is around the value to be installed in L.W.R. ten

years earlier. One can see, taking shape, a scenario featuring

optimum penetration of breeder reactors in a given nuclear program,
with a gradual slowdown in the building of IWRs, which would be
progressively supplanted by fast breeders. France would thus
practically succeed in supplying its nuclear program exclusively

with domestic uranium and with its mining concessions in Africa.

The IWR/FBR breakdown would evidently depend also on other considerations,
such as potential discoveries of uranium and the competitivity of
breeder reactors.
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3 BASIS OF INDUSTRIAL AND COMMERCIAL DEPLOYMENT

The industrial and commercial deployment of a series of nuclear power
plants must be based on adequate technical experience and on industrial
capability.

I shall therefore discuss the technical experience gained in France,
and shall describe the industrial organization set up in the country
and the international relations recently established in Europe for
the promotion of this type of power plant.

3.1, Technical experience

Two liquid sodium fast breeder reactors are operating in France
to day .

(a) BRapsodie, a 40 MWt experimental reactor used as a fuel test

bench, to determine fuel performance limits. Furthermore, it provides
permanent proof that this type of reactor has stableand regular
operation. Finally, it confirms that the primary circuit can

be serviced after many years of operation. In 1977, after ten

yvears of operation, the instrumentation plug, namely the

structure which covers the core and supports the control rod
mechanisms and the core instrumentation, was replaced, This
carefully prepared operation proceeded without difficulty.

(b) Phénix 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 since they have been described many times, and
especially by Mr. Vendryes at this Forum in 1975. Briefly,

it is a 250 Mie plant with three secondary loops, modular
steam generators and integrated primary circuitse.



The choice of integrated primary circuits was made essentially

for safety reasons. In fact, reactor safety stems mainly from

the effort to prevent accidents and incidents. A major safety
element is thus the permanent core cooling; this implies the
permanent immersion of the core in liquid sodium. The integrated
or pool concept is a significant step in this direction, because
the sodium can be contained in a.vessel of the simplest shape,
with welds which are easy to execute and inspect. The primary sodium is
thus always confined within this vessel, instead of flowing
through a long piping system. Figures 8 and 9 show the main
operating data of Phénix from the date of industrial ccmmissioning
to the first leak observed in an intermediate heat exchanger

in July 1976.

These data illustrate the many valuable lessons learned for
subsequent development of this type of reactor.

Phénix has confirmed that this type of reactor is very

stable and easy to control. It proved very easy to operate

with only two secondary loops in service at 66% of rated
electrical power. This confirms that the internal thermo-
hy<draulic problems of the primary circuit have been brought under
controle

Phénix fuel has reached a maximum burnup of 66,500 MWd/t

as compared with 50,000 MWd/t originally planned, without

clad failure. These results remove any doubt concerning
operation of the core structures under strong neutron fluence.
Furthermore, the measured breeding gains are slightly higher
than design figures. The two basicuncertainties which hitherto
limited the use of breeders have thus been positively
eliminatedf

This type of reactor has a very low radicactive release

rate. During its first two years of normal operation, the gaseous
release rate was lower than 0.2% of theallowed rate, which was
itself set at 1% of the concentration authcrized by

international commissions for population exposures

Power plant personnel were subjected to average annual
irradiation lower than 10 mRem per person, or 0.2% of the
allowable dose.
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‘These results, added to the fact that the gross
thermodynamic efficiency of the installation is excellent,
about 44.,5%, show that this 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. Figure 10 shows a diagram

of the unit, giving the location of .the leak. Examination
revealed that the leak occurred through a crack in the thick
upper plate of the exchangers. This crack was causad by
excessive local stress due to excessive differential expansion
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 2/3 of capacity. Prior to working on the heat
exchangers, they were washed and decontaminated with a
decontamination factor of about 1000. The residual activity

of the components was very low, making it possible to work

in direct contact with the parts to be dismantled and replaced.

Figure 11 gives the initial operating results during the repair
period, and Figure 12 shows the values of radicactive release
and personnel irradiation during the same period. These levels
can be seen to be low.

This experience confirms the success of previous dismantling
work carried out on the pumps and heat exchangers of Rapsodie,
and on a pump of Phénix.

The overall results provided by Phénix, both in relation to its
good availability under normal conditions and the relative ease

of service in case of incident, inspire confidence in the next step,
Super-Phénix.

The Super-Phénix , Mark I, power plant at Creys Malvilile is the
prototype of the comuercial plants. Based on this plant, a decision
was made to set up an industrial organization and regular commercial
relationships. Thus the utility NERSA (51% EDF, 33% ENEL, 16% SBi

in March 1977 placed a turnkey order for the boiler (installed

NSSS) with Novatome, acting jointly with the Italian company NIRA,



The main features and some characteristic values of the
Creys-Malville NSSS are given in Figure 13.

It is emphasized that the integrated concept adopted for Phénix
has been retained, since the operating results of this reactor
and the experience provided by the Super-Phénix, Mark I, project
showed that this concept can be drafted, built and installed
without any special problem . However, the steam generator
concept was modified. Super-Phénix, Mark I, features four
generators, one per loop, whereas Phénix has twelve modules per
loop. The experience gained and the results of many scale-model
tests show that this choice, based on economical investment,

is a sound one.

At the beginning of 1978, the progress of work on the site is as
forecast. The basemat of the reactor building has been completed,
together with the water intake installations in the Rhdne, the walls
of the reactor building are rising from the ground, the reactor
vessel fabrication shop on the site is nearing completion

(as shown by the slides).

With respect to the nuclear boiler, more than 80% cf all
sub~orders have been placed. Overall design studies are
considerably advanced, fabrication design work has begun, material
specifications have been written and supplies are under way.

All component engineering will be completed in 1978,

The construction schedule currently planned for this power
plant aims at reaching criticality in 1982 and industrial
commissionning in 1983.

The first year of construction of the Creys Malville power
plant has not revealed any grounds for reviewing the choices
made, The construction of this prototype is and will be a
difficult job. It requires the efforts of professionals.
However, based on the experience gainad by the operation of
Rapsodie and Phénix, and on the competence of the research,
engineering and construction teams, it has excellent chances
of success today.,.
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&, FRENCH INDUSTRIAL ORGANIZATION AND
EUROPEAN AGREEMENTS REGARDING BREEDER REACTORS

4.1, Novatome

In France, the construction of the Super-Phénix NSSS for the ;
Creys Malville power plant falls within the framework of subsequent
EDF plans for this type of reactor: 8000 to 10000 MWe installed

by 1992 and about 25000 MWe installed by the end of the century.

An adequate industrial organization was set up in 1976/1977 in order
to meet the following objectives

.« assume full responsibility for construction of the Super-Phénix
nuclear boiler and also of the series of boilers which will follow
this prototype,

. constitute the industrial link for the export of this type of NSSS,

« ensure the prerequisite continuity of the engineering teams which,
as part of CIRNA and GAAA, guaranteed the success of previous
French achievements in this areas,

.« ensure full integration of engineering and component fabrication.
The degree of interdependence and interaction between the NSSS
and the main compouents is such that the NSSS can only be
designed and constructed under the impetus of a single industrial
decision center, which is Novatome in this case,

» involvement in other advanced reactors (especially HIR).

In order to meet these objectives, the CEA and the main French suppliers

of nuclear components (Creusot-Loire, Neyrpic, Alsthom-Atlantique)

created Novatome, a joint subsidiary, in 1976/1977 (Figure 14).
Creusot-Loire has a controlling interest in Novatome, is the

industrial leader in the company's management, and provides it with support
from its industrial resources particularly in the manufacturing

of components.
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4.2, Industrial organization in the EEC

Novatome has the following industrial counterparts in the
"econtinental EEC".

e Belgium, Netherlands and F.R.G. :* the company INB, of which
the main shareholder is the German company Interatom, a wholly-owned
subsidiary of KWU,

. Italy : The company NIRA, of which the main shareholder is AMN,
of the Finmeccanica Group.

Novatome, INB et NIRA are bound by cooperative agreements.

4.3, European agreements relating to breeder reactors

The different countries of "continental EEC" find themselves in more
or less the same situation from the standpoint of energy resources,
a situation distinguished by the absence of fossil fuel on their
territory, and by uranium resources on a scale making it necessary
to use them as completely as possible by the use of breeders.

This community of interests naturally led to joint efforts in the
development of breeder reactors.

F.R.G., Belgium and Netherlands have been bound for many years

by agreements between research organizations, engineering companies
and utilities, aimed especially at the construction of the SNR 300
power plant.

France and Italy have also completed joint research agreements between
the Commissariat & l'Energie Atomique (CEA) and the Comitato

Nazionale per l'Energia Nucleare (CNEN), as well as licence

agreements between .the CEA and NIRA.

These two groups came together in 1977 and concluded agreements in
the following areas (Figure 15):
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« pooling of knowhow and harmonization of research programs
between the CEA (already harmonized with the CNEN) and
organizations carrying out research in Federal Republic of Germany,
Belgium and Netherlands; . o

. creation of a joint company under French law, the Société
Européenne pour la Promotion des Systémes de Réactenrs
a4 Neutrons Rapides (SERENA) with the following shareholders:

» a French system company, SYFRA (607 CFA, 407 Novatome)
supplying the knowhow of France and Italy,

+ a German system company, KVG (51% Interatom, 19% GFK,
15% Belgonucléaire, 15% Neratoom) supplying the knowhow
of Federal Republic of Germany, Belgium and Netherlands.

SYFRA has a controlling interest in SERENA, The latter is responsible for
negotiating, granting and managing the licences deriving from
this combination of knowhow.

These overall agreements thus gather the five countries of the
"continental EEC" for exchanges at the research and engineering

levels, as well as for the use of the knowhow pooled and

transmitted to the licensees. Thus,efforts can be combined to complete’
the industrial development phase of this type of power plant in order to
meet with greatest effectiveness the growing demand for electric

power in the forthcoming decades.

This organization should not be considered as a closed one, because
SERENA is ready to conclude suitable agreements with any interested
organization.

As for the utilities of these countries, in 1974 they concluded
an agreement aimed at joint construction and operation of two
industrial scale breeder power plants.

This agreement was implemented by the creation of two subsidiaries
of theseutilities, one French and the second German. The former
(NERSA: 51% EDF, 33% ENEL, 16% SBK) is responsible for ordering
and operating the Creys-Malville power plant.
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°5 THE PROSPECTS FOR COMMERCIAL DEPLOYMENT

5.1, The situation after Creys-Malville

Electricité de France is the sole utility and is therefore responsible
for installing the electric power plants designed to meet the

needs of France. 5

Electricité de France has planned to establish fast breeder power
plants in accordance with the availability of plutonium extracted

from pressurized water power plants. EDF has thus drafted a

program forecast calling for a commitment to two initial power

plants in 1981, followed by a commitment to a series aiming at

8000 to 10000 MWe installed by 1992, This program could give rise

to 25,000 MWe capacity by the end of the century.

NSSS design for the series following Super-Phénix, MARK I, began

in 1975 with a set of preliminary studies, continued in 1976/1977

by extrapolation studies to an electrical capacity level of 1,800 MWe.
This .study was intended to determine the type and scope of the
technological problems which will be raised by power plants of this
power level.

Simultaneously, study work began, _intended to achieve simplification
in design, manufacturing and erection procedures, in order to reduce the
investment costs of the power plants below 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 requirements revealed by these preliminary studies.

Preliminary studies for the first of the series were initiated

in 1978. They are being carried out at the request of EDF, which is
itself handling design of the conventional portion of the power
plant. Novatome is carrying out preliminary studies of the NSSS
with the participation of the Italian company NIRA and with the
support of CEA teams.
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The reference capacity of the power plant will be set in the course
of 1978. This capacity will be greater than 1200 MWe, since preli-
minary studies have shown that extrapoclation was technologically
feasible, but it will not be very much over 1200 MWe, so that

the series following Creys-Malville derives maximum benefit from
the lessons learned in the design and construction of the
prototype.

It should be added that in 1978, being exceptionally well placed
to do so, Novatome and INB have decided, within the framework

of their cooperation, to begin a comparative study of the

pool and loop type reactors.

5.2, The fuel cycle

Simultaneously with NSSS - studies, the CEA and COGEMA have begun
preliminary design studies of fuel fabrication and reprocessing

plants with a capacity of about 100 t/year, capable of fabricating

and reprocessing the fuel from the first series of commercial reactors.

These design studies are based on the experience gained in
prototype workshops currently existing within the CEA :

e« 1in the area of fabrication, a prototype installation is operating
at Cadarache, with capacity raised to 20 t/year. It fabricated
all the cores of Rapsodie and Phénix and is geared to fabricate
the first core of Super-Phénix, Mark I,

. 1in the 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 completely
closed oxide fuel cycle.

Another experimental installation with capacity of 10 t/year is also

operating at Marcoule, and is making ics contribution to the
knowhow used in the 100 t/year specific plant projecte.
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These fuel cycle plants specific of the fast breeder reactor
series,will be initiated in accordance with the first series
of commercial power plants.

5130 Costs

The intended objective of the introduction of fast breeder power
plants is obviously to lessen energy dependence 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 will
certainly have to be lower than that of the fossil fuel plants, most
closely approaching the cost per kWh'of ‘the light water nuclear
power plants.

Owing to its prototype character, the cost of the Creys-Malville
plant is relatively high. This situation is not specific to fast
breeder resctors, but is characteristic of the construction of
every first major installation exploiting a new technique. The
investment cost of the Creys Malville power plant is about

twice the cost of a light water plant of equivalent size. To lower
these costs, it is necessary to rely on the repetitive nature of
subsequent power plant construction, and on simplification and
technical progresse. '

A series of power plants will have to be built before the investment
costs of fast breeder plants match those of light water power

plants. The excess investment cost should be counterbalanced by lower
fuel cycle cost.

Despite the difficulty of making comparisons of kWh cost bztween
future power plants and those of today, some indications are
already available:

« the share of operating cost (operation and fuel cycle) in-
the kWh cost of Phénix is already significantly lower than
the kWh cost of fossil fuel plants (13 to 14 c/kWh) ,



o the kWh cost of Creys-Malville will probably closely
approach the kWh cost of conventional plant burning
desulfurized fuel,

» future variations in raw material cost hily‘have no effect
on the fuel cycle cost of a fast breeder plant, whereas
a doubling of uranium cost gives rise to an increase of
about 30% (about 1 c/kWh) in the fuel cycle cost of light
water power plants, and a doubling of fuel oil cost is
obviously fu¥ly applied to the cost of the fuel share of
power produced by a conventional -power plant (about 8 c/kWh),

. it seems reasomable to consider that between the pilot
plant stage and the commercial scale plants for the fuel
cycle, fabrication and reprocessing costs will go down
significantly. In the meantime, the burn up will go up
by a factor of 2. Under these conditions, it appears that
the investment cost of the NSSS will drop sufficiently below
that of Super-Phénix, Mark I, for the kWh cost of fast breeder
plants to approach a level competitive  with that of light
water nuclear power plants.

These objectives, which will provide a long-term guarantee

of electricity supply, independent of imports and related

price fluctuations, at kWh costs comparable to present costs,
are certainly not out of reach. They can only be achieved by the
construction of a series of power plants, making it possible

to benefit from the effect of repetition in the construction

of the . NS5S and from the full use of fuel cycle plants.
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6 CONCLUSIONS

The knowhow gained by an extensive, coordinated research
and development program has been exploited for the construction
and operation of experimental and demonstration 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, the
establishment of which is necessary to meet the energy needs
of the nation,
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onsumption is such now that it is very
the existing natural resources. That is
stting its hopes on the nuclear fuel and

¢ch in the fossil fuel reserves and there
haven't yet been exhausted our hydraulic power resources. But
the geographical distribution of the energy reserves is very
irragular and their lesser portion is in the region with the
predominant population and with the basic power consumers. For
that reason our country had long ago chosen the path to develop
nuclear power. Last years such nuclear power plants as Kolskaya,
Leningradskaya, Armenian, Chernobilskaya ones were constructed
and operate successfully. New power plants are planned and are
under construction. The predominant development of nuclear
energy is planned in the EBuropian part of the USSR. Scientists
and engineers are designing nuclear plant for heating. Achive-
ments if scince and engineering must be used‘for the sake of
mankind, must help people to make their life better, the air
cleaner, and the surrounding nature more beautiful,

Fast breeders hold a prominent place among the reactors.

Yoi know that their raw material resources base is tens times
more that of thermal reactors. At present the sodium-ceccled

fast breeder reactors have been best developed. Among the count-
ries making succesful steps in this direction is also Japan. I
would like to congratulate my Japanese colleages with their suc-
cess in the construction and gpration of the experimental reac-
tor "Joyo'.

To remind you the history of the fast reactor development
in the USSR I should say that it began with the construction of
BR-2, a 900 kW plutonium reactor that reached the criticality
in 1956 and with its physical coolant-free mock-~up BR-1 that
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Scale of energy consumption is such now that it is very
important to evaluate the existing natural resources. That is
why the humanity is setting its hopes on the nuclear fuel and
atomic energye. ,

Our country is rich in the fossil fuel reserves and there
haven't yet been exhausted our hydraulic power resources. But
the geographical distributiion of the energy reserves is very
irragular and their lesser portion is in the region with the
predominant population and with the basic power consumers. For
that reason our country had long ago chosen the path to develop
nuclear power. Last years such nuclear power plants as Kolskaya,
Leningradskaya, Armenian, Chernobilskaya ones were constructed
and operate successfully. New power plants are planned and are
under construction. The predominant development of nuclear
energy is planned in the Europian part of the USSR. Scientists
and engineers are designing nuclear plant for heating. Achive-
ments if scince and engineering must be used‘for the sake of
mankind, must help people to make their life better, the air
cleaner, and the surrounding nature more beautiful.

Fast breeders hold a prominent place among the reactors.
Yoi know that their raw material resources base is tens times
more that of thermal reactors. At present the sodium-~ccocled
fast breeder reactors have been best developed. Among the count-
ries making succesful steps in this direction is also Japan. I
would like to congratulate my Japanese colleages with their suc~
cess in the construction and gpration of the experimental reac-
tor "Joyo".

To remind you the history of the fast reactor development
in the USSR I should say that it began with the construction of
BR-2, a 400 kW plutonium reactor that reached the criticality
in 1956 and with its physical coolant-free mock-up BR~1 that
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became critical in 1955. At these reactors breeding was demon-
strated experimentally. They have also demonstrated the possibility
for a man to overide the fast neutron fisslion reaction.

By that time the theoretical calculations and experimental
studies have made it possible to formulabte the basic ILeatures for
fubture power reactors:

- The cesamis duel and

- tThe use of sodium as a coolanb.

In 1958 (twenty years ago) the new plubomium~dioxide-fuel
sodium~cooled fast reactor BE-5 was constructed and became critical
in Obninsk near Moscow. The main parameters of the reactor are close
to those at the present plants: sodium outlet Temperabure is 5OOOC,
power density is 500 kii/L even bthough the reactor capaCity was only

Sk, PFuel testing, first oxide and subsequently carbide; the
experience in operatlion with sodium conbtaminated with the corrosion
and Tission products; melhods and technigues for detecting the
failed rfuel subasgemblies; the experience in operation at power
with the failed fuel subassembliesy; thebehaviour of the radioactive
products - in the loops and equipment cleaning processes — bthat is
an incomplebe enumeratbtion of information obtained at this reactor
which was later (during I97I-I973) reconstructed for the sake of
power increase.

The next oOMWth sodium-~cooled fast reactor BOR-60 was
congbructed in Dimitrovgrad in bthe Middle Volga region. This reactor
reached criticality in 1969. It was already an experimental atomic
power sbtabion with a Three-clrcult flowsheel capable To have higher
sodium oublet temperature (up to 56000), with higher powexr density
(II00 ®W/L and 500 W/cm) with a meximum Fuel burnup to I0k:

~ by this time more than 300 fuel subassemblies had been
testbed of which more than 200 had burnups over I0%, & maximum
burnup was I7%;

- one 30 MW gerpentine-type steam generabtor was btegted under
steam generabion during I8000 hours. Subsequent examination of
ites tubes showed thelr perfect stabes;



3

- another modular-type steam generator made in Czechoslovakia
is also approaching to 2000C hours of operation.

Salety problems Took a special place during the operation and

investigations at this reactor, the problems associated with sodium—
wabter, sodium-alr luteraction, with the reactor transients, with

the primary circuit fission product behaviour, the problems of the
coolant decontamination and of tesbing bthe devices for monitoring
impurities in sodium. In addition a grealt deal of studies on the
material behaviour under high neutron irradietion fluences was
carried out,

Sumaltanionsly with BOR-60 a large fast power reactor BN-350
was being counstructed. It was brought into operation in July I973
in Shevchenko on the shore of the Caspian Sea, During 1973-1075 this
reactor was operating at powers up bto 300 MWth producing steap for
electricity generabion and sea water desalonation. Since March 1976
till present time the reactor has been steadily operating at 650MV-
that is the highest power for breeder reactors in the world., The
reactor provides I20 MW of electricity and 70 OOOmZ of fresh water
per day. The operational readiness of the plant is 90%. One of the
gbeam generators has been successfully operating since first days
and hag already been under the load over 35000 hours. The troubles
which had taken place in other steam generators during The initial
QDeﬁatlQ?LSE £e permitbed o demonstrate a good performance of The
safetyg§§ae%6 gain the experience in cleaning and repalr of the
equipment, 411 other systems and components operate quite satbis-

factorily, the design characteristics were confiimed experimentally.
Radisation conditions both in steady and transient states are very
zoods the radioactivity weist into the atwmosphere about O,5Ku/day

for gases and IO"5Ku/day for alrsoles. The town Schevchenko 1s fully
supplied with the fresh water from the desolonathon plant. Grassg,
bushes and trees in pablic gardens are green in a modern town, Thatb
is growing in a desert.

Thig is a loop~type reactor, the heat from ints vessel is
diverted through some piping loops., Japansse reactors "Joyo' and
konju"™ are of the same types.Bubt a lot of specialists consider

the pool type reactor tobe more compact and therefore more econonic

and sefe. French reactor "Phenix', British PIR are the rsactors of
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this type, In The Soviet Union such type of breeder reactor (BH-600)
is under congtruction in Urals, at Beloyarskaya N.P.P, The reactor
has been developed taking account of The requirements to improve the
operating and power parameters as compared to the reactor BN-350, It
has been designed to have higher sodium and sbteam tempesratures, The
capasity of 600 MW(e), I0% fuel burnup, longer operating periods
between shutdowns., Taking account of the experience gained with +the
reactor BN-350 There has been exxentially improved the control systen
on the occurrence of sodium-wabter reaction. 4t present time the
plant mountinz is being conbtinued:

~ Tthe maln and emergency vessels are welded and tested;

~ the supporting belt and shielding are installed;

~ the secondary pumps and most of pimping and auxiliary sodium
systens are moubed;

- power supply and control cables are now belng mounted;

~ heat exchangers and. stean generators are being monufactured.

The main construcbion and mounting work 1s scheduled to be
finished in 1979,

ATGer Comissioning of the reactor we shall have experience of
constraction and operatlion of two breeders, that are differentc Both
ofxyhem are sbeps on the way to fubture commercial power plant. OF
eou%5§§very offen decisions sbout next steps are made after the end
of preceeding ones. But designers and specialists are preparing new
steps in advance, Such job was carried out in the USSR last years
and seurch of optimal decision for core, thermal flousheet,equipment,
steam paremeters may be consldered o be accomplished, /

Nextstep in the progremm of FBR development will be BN-I600,

-]

e power hight encugh for a single unit in electrical net of the

<

S5SR. Two 800 MW turbine will be used, It will be pool type reactor,
Many specific parameters are similar to BHI~600,

Construction of the first Bi-I600 will be in eighties. The
better will be the succes with BN-350 and Bi-600, the sooner can made
right decisions about the next gbteps. It is the goal thalt Soviet
scientist and engineerg have in the development of fast breeder

reactors for the sake of people,
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THE TOPIC OF THIS SESSION -- "DEVELOPMENT OF FAST BREEDER REACTOR -
PR0SPECTS FOR COMMERCIALIZATION” -- IS INDEED A CHALLENGING ONE FOR
L OF US. IT IS ESPECIALLY CHALLENGING TO THOSE OF US WHO ARE
{ESPONSIBLE FOR PLANNING AND MANAGING THE U.S. BREEDER PROGRAM,

| AM HONORED TO BE A PARTICIPANT IN THIS JAPAN AToMic INDUSTRIAL FORUM
(ONFERENCE AND [ BEAR THE BEST WISHES OF DR. GEORGE (WooDY) CUNNINGHAM,
JIRECTOR OF NucLEAR ProGraAMS, U.S. DEPARTMENT OF ENERGY. DR. CUNNINGHAM
REGRETS THAT HE COULD NOT PERSONALLY ATTEND THIS CONFERENCE.,

THE ROLE OF THE FAST BREEDER REACTOR IN THE U;S. ENERGY FUTURE HAS

BEEN THE SUBJECT OF INTENSIVE DEBATE FOR MORE THAN FIVE YEARS. FEW
NATIONAL ENDEAVORS HAVE RECEIVED MORE POLICY ATTENTION BOTH INSIDE AND
OUTSIDE THE FEDERAL GOVERNMENT , |

To PLACE THE CURRENT OUTLOOK IN PERSPECTIVE, LET US BRIEFLY REVIEW
THE EVOLUTION OF FISSION DEVELOPMENT POLICY IN THE U.S. OVER THE PAST

SEVERAL DECADES,

Fvorution of U,S, Fission DEVELOPMENT PoLicy

THE VAST POTENTIAL BENEFITS OF CIVILIAN APPLICATIONS OF FISSION ENERGY
WERE RECOGNIZED IN THE LATE 1940’s. IT wAS ALSO RECOGNIZED, IN THOSE
EARLY DAYS, THAT FOR FISSION POWER TO HAVE A LASTING, PRACTICALLY
INEXHAUSTIBLE ROLE, A BREEDER REACTOR TECHNOLOGY WAS NECESSARY. DEVEL-
OPMENT OF BREEDER REACTOR TECHNOLOGY BEGAN ALMOST IMMEDIATELY AND IN
FACT, THE WORLD'S FIRST REACTOR PLANT TO PRODUCE ELECTRICAL POWER WAS

A SODIUM COOLED FAST REACTOR, EBR-I, 1n THE U.S. ELECTRICITY WAS FIRST
GENERATED IN DECEMBER OF 1951 AND BREEDING WAS CONFIRMED SOON THEREAFTER.



[HE POTENTIAL RISKS INHERENT IN FISSION ENERGY WERE ALSO RECOGNIZED

IN THIS EARLY PERIOD; NEVER BEFORE IN OUR HISTORY HAS A TECHNOLOGY
ptEN DEVELOPED AND DEPLOYED WITH SUCH CARE AND FORE-THOUGHT. Our
(XCRUCIATING LICENSING PROCESS AND OUR EMPHASIS ON CODES, STANDARDS,
QALITY ASSURANCE, SAFETY AND SAFEGUARDS IN ALL FACETS OF OUR NUCLEAR
PROGRAMS ATTEST TO THIS; TH1S HAS RESULTED IN A SAFETY AND ENVIRON-
HENTAL RECORD TO DATE THAT IS UNMATCHED BY ANY OTHER MATURE ENERGY

TECHNOLOGY ,

THE POTENTIAL FOR NUCLEAR WEAPONS PROLIFERATION WAS ALSO RECOGNIZED
FROM THE OUTSET. THE EARLY OFFICIAL LITERATURE IS REPLETE WITH CONCERN
FOR THE DIVERSION, FOR WEAPONS PURPQSES} OF FISSIONABLE MATERIALS IN
CIVILIAN APPLICATIONS: THE SwyTH ReporT (NovemBer 1945), THE TRuMAN-
ArLee-Kine Prorosars (NovemBeRr 1945), THE ANDERSON-LILIENTHAL REPORT
MarcH 1946), THe “BarucH PLan” (June 1946), AND so ON. THUS, THE
PROLIFERATION ISSUE IS NOT NEW. THE PIONEERS IDENTIFIED THE ISSUE AND
ASSUMED THAT TIMELY PROCEDURAL AND INSTITUTIONAL SOLUTIONS WOULD BE

FORTHCOMING,

FEDERAL NUCLEAR POLICIES AND PROGRAMS FORGED IN THE 1950's WERE
UNASHAMEDLY PROMOTIONAL. A SENSE OF POSITIVE THRUST AND ACCOMPLISHMENT,
A PROBLEM-SOLVING ETHIC, PERVADED THE NUCLEAR ENTERPRISE. UNDER THE
Aroms For PEACE ProcRrAM, THE U.S. PROVIDED NUCLEAR REACTORS, URANIUM
FUEL, ENRICHMENT SERVICES AND TECHNICAL ASSISTANCE IN DEVELOPING



¢IVILIAN NUCLEAR USES TO COUNTRIES WHO WOULD AGREE TO BILATERAL
sAFEGUARDS TREATIES THAT PROHIBITED WEAPONS PRODUCTION WITH THE
MWATERIAL AND ASSISTANCE PROVIDED.

e AToMIic ENERGY AcT OF 1954, A SIGNAL LEGAL LANDMARK IN THE U.S.,
WADE IT POSSIBLE FOR THE PRIVATE SECTOR TO BUILD AND OPERATE NUCLEAR
[LECTRICAL PLANTS., COMMERCIALIZATION OF NUCLEAR POWER WAS A NATIONAL
AL, IN FURTHERANCE OF THIS OBJECTIVE, THE AToMIc ENERGY COMMISSION
LAUNCHED A COOPERATIVE POWER REACTOR DEMONSTRATION PROGRAM.

NUMEROUS REACTOR TYPES, INCLUDING THE Liauip MeTAL CooLED BREEDER

WERE UNDER CONSIDERATION, BUT THE TECHNOLOGICAL SUCCESS OF NAVAL WATER
REACTORS AND THE EXISTENCE OF SUBSTANTIAL ENRICHMENT CAPACITY LEAD TO
THE LIGHT WATER REACTOR (LWR) BEING THE FIRST CLASS OF REACTORS
COMMERCIALLY DEPLOYED IN THE U.S. THIS OCCURRED IN THE EARLY 1960's.

THE 1960'é “;YU;S;”EMPHAéfS”ON”THE”LMFBR

As THE COMMERCIAL DEPLOYMENT OF LIGHT WATER REACTORS BEGAN, INCREASED
ATTENTION WAS GIVEN TO PLANNING FOR THE NEXT GENERATION OF REACTORS.
A masor poLicy sTATEMENT, “CiviLian NucLEAR PowerR - A REPORT TO THE
PRESIDENT, 1962 - URGED INCREASED EMPHASIS ON THE DEVELOPMENT AND
ULTIMATE DEMONSTRATION OF BREEDER REACTORS. AS A CONTINGENCY AGAINST
POSSIBLE DELAYS IN THE BREEDER PROGRAM, CONTINUED WORK ON A VARIETY
OF ADVANCED CONVERTER REACTORS WAS ALSO ENVISIONED.



(EVERAL YEARS LATER, AFTER EXHAUSTIVE TECHNICAL AND ECONOMIC ASSESS-
HENTS OF THE MOST PROMISING ADVANCED CONVERTER (ACR) AND BREEDER

REACTOR TYPES AS WELL AS STRATEGIC COMBINATIONS OF VARIOUS REACTOR
[YPES, THE FOCUS OF THE FISSION DEVELOPMENT PROGRAM WAS NARROWED TO
AFFORD CONCENTRATION ON THE L1quiDp METAL CooLep FAsT BREEDER REACTOR
(LMFBR).  MARSHALLING AVAILABLE RESOURCES AND APPLYING THEM TO A

SINGLE PRIORITY PROGRAM WOULD TEND TO ASSURE SUCCESS, WHILE CONTINUED
DIFFUSE ATTENTION TO A SPECTRUM OF INTERESTING REACTOR TYPES WOULD NOT.

THE "CLASSICAL" FISSION DEPLOYMENT STRATEGY ADOPTED AT THAT TIME WAS
BASED ON URANIUM/PLUTONIUM CYCLES AND RECOGNIZED THE LWR-FBR sympiosIs:
0 THE PLUTONIUM STOCKPILES ACCUMULATED FROM LWR OPERATION WOULD
BE USED TO START UP A BREEDER ECONOMY,
‘0 ENRICHMENT PLANT TAILS FROM THE LWR FUEL CYCLE WOULD BE USED AS
FERTILE BLANKET MATERIAL FOR BREEDERS, AND
0 EVENTUALLY, DEPENDING ON GROWTH REQUIREMENTS, EXCESS PLUTONIUM
PRODUCED IN FBR's couLD BE USED TO SUSTAIN LWR OPERATION AND
SUBSTANTIALLY REDUCE THE NEED FOR ENRICHED URANIUM,

IN THIS SCENARIO, BREEDER REACTORS WOULD DISPLACE LWR'S FOR NEW
CAPACITY ADDITIONS AS NATURAL URANIUM RESOURCES WERE EXHAUSTED OR
BECAME ECONOMICALLY RESTRICTIVE. PLUTONIUM INVENTORY REQUIREMENTS FOR
NEw FBR CAPACITY WOULD ULTIMATELY BE SUPPLIED ENTIRELY BY EXCESS
PLUTONIUM GENERATED BY THE FBR’S THEMSELVES. SINCE FBR's REQUIRE NO
ISOTOPIC ENRICHMENT OF URANIUM, NATIONAL ENRICHMENT PLANT CAPACITY



REQUIREMENTS WOULD ULTIMATELY VANISH., AS ENRICHMENT TAILS WERE
eXHAUSTED CENTURIES HENCE, REMAINING LOW GRADE - HIGH COST NATURAL
rANTUM (UNEconomIc IN LWR's) couLp BE EXPLOITED FOR FBR FERTILE
YAKEUP REQUIREMENTS SINCE THE FBR WOULD USE ONLY NEGLIGIBLE AMOUNTS
OF ORE. |

THIS, THEN, WAS THE "CLASSICAL"” STRATEGY WHICH EMERGED As U.S. poLICY
N THE 1960’s: USE OF THE URANIUM/PLUTONIUM CYCLE, AND EXPLOITATION
oF THE LWR-FBR syMB10SI1S. THE CLASSICAL STRATEGY DID NOT EXPLICITLY
CONTEMPLATE THE USE OF THORIUM, ALTHOUGH IT WAS RECOGNIZED THAT THE
UIRANIUM RESOURCE BASE COULD BE EXTENDED RY USING THORIUM IN FBR
BLANKETS OR IN ACR's.,

THe 1960’S SAW THE START UP AND SUCCESSFUL OPERATION oF EBR-I1I, SEFOR,
AND THE COMMITMENT TO A HIGH PERFORMANCE FUEL AND MATERIALS TEST
FACILITY —- THE FasT FLux Test Facicity (FFTF),

AN UNSUCCESSFUL STEP TOWARD COMMERCIALIZATION OF THE BREEDER, FERMI-I,
WAS ALSO MADE IN THIS TIME FRAME, UNDER THE POWER REACTOR DEMONSTRATION
PROGRAM. REACTOR PLANT DESIGN, CONSTRUCTION AND OPERATION PROVIDED
VALUABLE EXPERIENCE, BUT COMMERCIALIZATION WAS NOT YET IN SIGHT. THE
SUBSEQUENT PROGRAM PHILOSOPHY THAT EMERGED IN THE LATE 1960’s couLD BE
CHARACTERIZED AS DELIBERATE AND THORQUGH: A BROAD BASE TECHNOLOGY
PROGRAM UNDERLYING AN INCREMENTAL APPROACH TO SCALING uP THE LMFBR
CONCEPT TO MATURITY.



PLANS WERE MADE FOR ONE OR MORE PLANT DEMONSTRATION PROJECTS -- THE
FIRST BEING AN INTERMEDIATE SIZE PLANT IN THE 300-400 MWE RANGE WHICH
ULTIMATELY BECAME THE CLINCH River BReeDeR ReacTOorR Prant (CRBRP)
PROJECT, IN 1971 THE PRESIDENT ASSIGNED THE HIGHEST PRIORITY TO THE
BREEDER PROGRAM, EXPRESSED SUPPORT FOR A SECOND DEMONSTRATION PROJECT,
AIND ESTABLISHED A 1980 GOAL FOR DEMONSTRATING THE LMFBR AS A COMMERCIAL
POWER PRODUCER. |

Twe 1970's -- Tue LMFBR Depate

IN THE 1971-1974 TIME FRAME, A NUMBER OF SERIOUS OBSTACLES TO EARLY
COMMERCIALIZATION SET IN: |
0 THERE WAS INCREASED SENSITIVITY TO ENVIRONMENTAL AND SOCIAL
IMPACTS OF ENERGY PRODUCTION IN GENERAL AND OF NUCLEAR ENERGY
IN PARTICULAR;
0 THE NEED AND TIMING OF THE BREEDER OPTION WERE VIGOROUSLY
CHALLENGED;
0 FFTF cosT AnD scHEDULE AND CRBRP cOST ESTIMATES BECAME MAJOR
ISSUES;
0 MANAGEMENT PHILOSOPHY AND EMPHASIS WITHIN THE LMFBR PRoGRAM
" ITSELF WERE QUESTIONED (JUDGED AGAINST SUCCESSES OF OTHER COUNTRIES,
THE U.S. PROGRAM APPEARED AMORPHOUS, LACKING DIRECTION, PURPOSE
AND SCHEDULE) ;
0 BREEDING PERFORMANCE TARGETS WERE DEBATED, AND THE RELATIONSHIP
OF THE FUELS PROGRAM TO LARGE PLANT DESIGN EVOLUTION WAS QUESTIONED
(IN THIS REGARD, A MAJOR ADVANCED FUELS PROGRAM WAS LAUNCHED IN
1974); anD .



0 THE CREATION OF THE ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
(ERDA), wHICH ABSORBED THE AEC, BROUGHT INCREASED COMPETITION FROM
OTHER ENERGY TECHNOLOGIES FOR RD&D RESOURCES.

In 1972, THE ATomic ENERGY COMMISSION WAS DIRECTED BY A FEDERAL COURT -
10 DEVELOP A COMPREHENSIVE LMFBR ENVIRONMENTAL IMPACT STATEMENT. THIS
RULING, BASED ON THE NATIONAL ENVIRONMENTAL ProTECTION AcT (NEPA) oF
1969, REQUIRED THE SCOPE OF THE STATEMENT TO BE A MATURE, DEPLOYED
[MFBR ECONOMY AS OPPOSED TO AN ASSESSMENT OF IMPACTS OF INDIVIDUAL
PLANTS AND FACILITIES.

PREPARATION OF THE EIS, THE CONDUCT OF ASSOCIATED PUBLIC HEARINGS, AND
THE RESPONSE TO BOTH GOVERNMENT AND PUBLIC REVIEW OF THE STATEMENT,
WAS AN EXHAUSTIVE AND THOROUGH ENDEAVOR SPANNING SEVERAL YEARS., THIS
INTENSIVE OPEN-FORUM REVIEW OF THE U.S. PROGRAM WAS OF VALUE TO ALL
NATIONS WITH BREEDER PROGRAMS. ;

ENVIRONMENTAL STATEMENT Finpines AND A New LMFBR ProcramM PLAN AND
SCHEDULE ‘

THE PRINCIPAL RESULTS OF THE EIS EFFORT WERE THE ERDA ADMINISTRATOR'S
FINDINGS THAT:
(1) A HIGH CONFIDENCE DECISION ON THE SUITABILITY OF THE LMFBR
FOR LARGE SCALE DEPLOYMENT COULD NOT AND NEED NOT BE MADE
AT THAT TIME, DUE TO SEVERAL RESIDUAL UNCERTAINTIES AND
ISSUES; AND
(2) THE LMFBR PROGRAM SHOULD PROCEED THROUGH THE DEMONSTRATION
PHASE IN ORDER TO SUPPORT A HIGH CONFIDENCE DECISION,



BASED ON THESE FINDINGS, A HIGHLY FOCUSED AND INTEGRATED PLAN WAS
FORMULATED AND ADOPTED IN 1976, ITS MAJOR FEATURES WERE:
0 RESOLUTION OF MAJOR ENVIRONMENTAL, TECHNICAL, AND ECONOMIC
1SSUES BY 1986 |
~ INTERMEDIATE SCALE DEMONSTRATION OF THE coMPLETE LMFBR
ENERGY SYSTEM, INCLUDING THE POWER PLANT AND ITS SUPPORTING
FUEL CYCLE / |
-~ A BETTER ESTIMATE OF THE EXTENT AND QUALITY OF THE URANIUM
RESOURCE BASE |
- RESOLUTION OF REMAINING HEALTH, SAFETY, AND ENVIRONMENTAL
ISSUES
0 ESTABLISHMENT OF A STATE OF PREPAREDNESS, SHOULD A DECISION BE
MADE IN 1986 To DEPLOY THE BREEDER.

[0 QUANTIFY AND SCHEDULE THIS STATE OF READINESS, THE PLAN WAS DRIVEN
FROM THE FAR END BY URANIUM SUPPLY AND LWR CAPACITY GROWTH ASSUMPTIONS.
THESE ASSUMPTIONS WERE:

o A U.S. URANIUM RESOURCE BASE OF 3.7 miLLIoN ST Uz0g, AND

0 A NUCLEAR CAPACITY OF 600 GWe 1N THE vEAR 2000,

THUS, ASSUMING 0.3% ENRICHMENT TAILS ASSAY, URANIUM RECYCLE, BUT NO
PLUTONIUM REcYCLE IN LWR's, Few LWR’s couLD BE COMMITTED FOR CONSTRUC-
TION BEYOND THE EARLY 1990's, THAT 1S, FEW LWR’'S WOULD COME ON LINE
BEYOND THE YEAR 2000,

THe LWR To LMFBR TRANSITION COULD NOT BE ABRUPT, HOWEVER. 10O ALLOW
FOR AN ORDERLY LMFBR DEPLOYMENT, THE FIRST LARGE COMMERCIAL UNIT WAS
ASSUMED TO COME ON LINE IN 1993, wiTH A BuiLD uP TO 30 GWE 1IN THE
YeArR 2000, FUEL CYCLE CAPACITY TO SUPPORT THIS SCHEDULE WAS ALSO



ASSUMED IN THE PLAN., SLIDES 1 AND 2 SUMMARIZE THE CONSTRAINTS, DRIVING
FORCES AND SCHEDULES IN THE 1976 LMFBR ProcraM PLAN.

THE CENTRAL PATH OF THE PROGRAM WAS THE SCALEUP OF TECHNOLOGY THROUGH
THE SEQUENCE OF POWER PLANT AND FUEL CYCLE DEMONSTRATION PROJECTS. ALL
ELEMENTS OF THE PROGRAM WERE DRIVEN BY REQUIREMENTS AND SCHEDULES OF
THE DEMONSTRATION PROJECTS. WITH THIS MANAGEMENT STRUCTURE, PROGRAM
PERFORMANCE WAS MORE DEFINABLE AND MEASURABLE .»

To REEMPHASIZE THE UNDERLYING POLICY PRINCIPALS -- THE 1976 LMFBR Procram
PLAN REQUIRED BOTH
0 RESOLUTION, ONE WAY OR ANOTHER, OF OUTSTANDING ISSUES BEFORE
DEPLOYMENT COULD OCCUR; AND
0 A STATE OF READINESS SHOULD DEPLOYMENT BE REQUIRED.

But THE 1976 LMFBR PLAN HAD TWO BASIC FLAWS:
O IT DID NOT ANTICIPATE THE FALL OFF IN NUCLEAR DEMAND OVER THE
PAST SEVERAL YEARS, AS INDICATED BY DECREASED LWR ORDERS; AND
0 NEITHER 1T, NOR THE EIS ON WHICH IT WAS BASED, TREATED EXPLICITLY
~ AND CONCLUSIVELY THE PROLIFERATION ISSUE.

IN AprRIL 1977, THE PRESIDENT DEFERRED COMMERCIAL REPROCESSING AND
FURTHER DEMONSTRATION OF THE PLUTONIUM BREEDER. AT THE SAME TIME HE
EMPHASIZED COMPLETION OF THE JOB IMMEDIATELY BEFORE US: CONTINUED
COMMERCIAL APPLICATION AND VALIDATION OF THE LWR TO MEET OUR EXPANDING
DOMESTIC ENERGY NEEDS.
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LET US EXAMINE THE BASIS OF THIS NEW POLICY THRUST., FIRST, THERE IS
(MPLICIT IN THIS POLICY A LESSENED SENSE OF URGENCY FOR THE DOMESTIC
USE OF THE BREEDER. REcaLL THAT THE 1976 PLAN AssumeED aBouT 600 LKR
fWE ON LINE IN THE YEAR 2000, RESULTING IN A NEED TO START DEPLOYING
THE BREEDER IN THE 1990'S, PENDING A FAVORABLE DECISION IN 1986. THE
(RBRP AND PROTOTYPE PLANT SCHEDULES WERE GEARED BOTH TO THE 1986
DECISION AND TO THE YEAR 2000 ASSUMPTIONS.

But THE FALL OFF IN LWR ORDERS OVER THE PAST FEW YEARS TEND TO

MAKE THE 600 GWE FIGURE SOMEWHAT OPTIMISTIC. THE NEW FIGURE USED FOR
PLANNING PURPOSES IS ABOUT 380 GWE IN THE YEAR 2000, BuT, AS SHOWN
W SLIDE 3, IT IS CLEAR THAT WE ARE NOT ON A TRAJECTORY TO ACHIEVE
tveN 380 NUCLEAR GWE 1IN THE YEAR 2000, |

THE TOTAL COMMITMENT OF URANTUM RESOURCES ASSOGIATED WiTH: 380 LWR GWe
IS ABOUT

0 2.6 MILLION SHORT TONS U308' ASSUMING NO RECYCLE; OR

0 2.2 MILLION SHORT TONS, ASSUMING RECYCLE OF URANIUM,
!

HESE FIGURES ARE TO BE COMPARED TO CURRENT U.S. ESTIMATES OF 4.5
HILLION SHORT TONS OF U308 To $50 PER POUND, THIS LINE OF REASONING
TENDS TO LESSEN THE URGENCY FOR BREEDER DEPLOYMENT IN THE U.S.

THERE ARE A NUMBER OF FACTORS UNDERLYING THE FALL OFF IN LWR ORDERS.

S WITH THE INTRODUCTION OF ANY NEW TECHNOLOGY, LWR DEPLOYMENT HAS
SUFFERED THE EFFECTS OF BOTH INSTITUTIONAL AND TECHNICAL GROWING PAINS,
AT THE PRESIDENT'S POLICY SUGGESTS TO THE U.S. NUCLEAR COMMUNITY,
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THEN, IS THAT WE FINISH WHAT IS ON OUR PLATE NQﬂ -— SOLVE THOSE PROBLEMS
WHICH ARE INHIBITING FURTHER GROWTH OF LWR capaciTYy. FOR WITHOUT FUR-
THER SIGNIFICANT DEPLOYMENT OF LWR'S, THE ADVANCED REACTOR QUESTION IS
LARGELY IRRELEVANT., THE PRESIDENT HAS UNDERSCORED THE IMPORTANCE OF

THE LWR AS A RELIABLE ENERGY éRODUCER THAT CAN GO QUITE FAR IN MEETING
OUR NEAR TERM ENERGY NEEDS WHILE WE RECONSIDER AND PLAN OUR ADVANCED
FISSION AGENDA. |

THE SECOND PRINCIPAL REASON FOR THE BREEDER DEFERRAL WAS THE INCREASED
ATTENTION TO THE PROLIFERATION ISSUE., REPROCESSING AND RECYCLE, WHILE
OF MARGINAL NATIONAL BENEFIT TO AN LWR-ONLY SYSTEM, ARE ABSOLUTE MUSTS
FOR A BREEDER ECONOMY. STRIPPED TO THE ESSENTIALS, THE U.S. PoLIcy
URGES A PAUSE IN CONVENTIONAL REPROCESSING DEPLOYMENT, IN ORDER TO
EXAMINE TECHNICAL AND INSTITUTIONAL WAYS TO MINIMIZE THE PROLIFERATION
POTENTIAL OF THE NUCLEAR FUEL cYCLE. THE U.S. POLICY INCLUDES INDEFINITE
DEFERRAL IN COMMERCIAL REPROCESSING AND THE PLUTONIUM BREEDER IN ORDER
TO REVIEW THE NECESSITY FOR AND ALTERNATIVES TO BREEDER REACTORS AND
PUREX REPROCESSING, THE DEFERRAL IS THE IMMEDIATE PROBLEM; HOWEVER,

THE LARGER ISSUE IS SEEN TO BE PROLIFERATION RESISTANCE IN THE PLUTONIUM

ECONOMY ,

THE ADMINISTRATION SEEKS AN INTERNATIONAL CONSENSUS ON THE

0 UNDESIRABILITY OF FURTHER NUCLEAR WEAPONS PROLIFERATION; AND

0 ON THE FORM AND MANAGEMENT OF FISSION ENERGY FOR CIVILIAN
APPLICATIONS, TO FURTHER THIS OBJECTIVE, THE INTERNATIONAL
Fuer CycLe EvaLuaTion (INFCE) WAS LAUNCHED LAST YEAR,

&
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14e_CurRReNT U,S. LMFBR ProGRAM

.S, REPROCESSING AND BREEDER DEMONSTRATION SCHEDULES HAVE BEEN
sUSPENDED, LMFBR PROGRAM PLANS AND SCHEDULES BEYOND FFTF WILL AWAIT

tHE ouTcoME ofF INFCE.

THIS IS NOT TO SAY THAT OUR LMFBR EFFORT HAS BEEN ABANDONED IN THE U.S,
ON THE CONTRARY, A STRONG, WELL FUNDED BASE TECHNOLOGY EFFORT REMAINS
AND WILL CONTINUE UNTIL INSTITUTIONAL OR TECHNICAL SOLUTIONS, OR BOTH,
CAN BE FOUND TO MINIMIZE OR ELIMINATE THE PROLIFERATION RISK. AN

IMFBR OPTION WILL BE MAINTAINED. PROGRAM FUNDING IS AS LARGE OR LARGER
THAN THAT OF OTHER MAJOR LMFBR PROGRAMS. OUR ENDOWMENT OF ENERGY
RESOURCES AFFORDS US THE OPPORTUNITY TO BE DELIBERATE AND THOROUGH.

THE CURRENT U.S. PROGRAM EMPHASIZES INTENSIVE WORK ON ADVANCED AND
ALTERNATIVE FUELS. THE PLAN ALLOWS FLEXIBILITY IN CHOICE OF FUEL AND
FUEL CYCLE, INCLUDING
0 VARIATIONS ON THE CONVENTIONAL URANIUM/PLUTONIUM CYCLE, SUCH AS
COPROCESSING AND SPIKING; AND
0 URANIUM-233 PRODUCTION REGIMES WHICH COULD ALLOW BENEFICIAL
COUPLING OF BREEDER AND CONVERTER REACTOR SYSTEMS.

IN PARTICULAR; WE FEEL THAT THE PROMISE OF HIGH GAIN FUELS AFFORDS US
TIME TO DEFER BREEDER DEPLOYMENT WHILE EXAMINING NON-PROLIFERATION
MEASURES.

IN ADDITION TO IMPROVED OXIDE AND CARBIDE FUEL SYSTEMS, METAL FUELS
AND PYROMETALLURGICAL REPROCESSING ARE ALSO UNDER RECONSIDERATION,



13

SHORTLY, THE FFTF WILL BE COMING ON LINE, PROVIDING
0 A POWERFUL TOOL IN BREEDER FUEL AND MATERIALS DEVELOPMENT; AND
0 A BASELINE FROM WHICH TO SCALE UP HEAT TRANSPORT SYSTEMS AND
COMPONENTS.

SoDIUM SYSTEM HARDWARE DEVELOPMENT AND TESTING WILL CONTINUE TO HAVE
4IGH PRIORITY IN THE U.S. WE VIEW THIS AREA AS BEING ON THE CRITICAL
pATH TO A VIABLE LMFBR opTiOoN. THE PROLIFERATION ISSUE IS COUPLED
LARGELY TO CHOICE OF FUEL AND FUEL CYCLE, AND IS ESSENTIALLY INDEPEN-
DENT OF HEAT TRANSPORT SYSTEMS AND BALANCE OF PLANT. FOR THESE REASONS,
THE DEVELOPMENT AND TESTING OF SODIUM SYSTEMS WILL BE PURSUED WITH
viGorR. THE U.S. EXPERTISE IN DESIGN AND MANUFACTURE OF SODIUM SYSTEMS
WILL BE PRESERVED AND ENHANCED., OUR TESTING CAPABILITY AT SANTA SUSANA
IS AMONG THE MOST ADVANCED AND FLEXIBLE IN THE WORLD.,

FINALLY, ALL PROGRAM ELEMENTS WILL BE DRIVEN, FOCUSED, AND INTEGRATED

BY AN LMFBR PLANT DESIGN EFFORT. THE TARGETED POWER RATING WILL BE

IN THE 600-700 MWE RANGE -~ A SIGNIFICANTLY LARGER SCALEUP THAN THAT |
oF THE CRBRP DESIGN. FUEL AND FUEL CYCLE FLEXIBILITY WILL BE AN EXPLICIT

60AL OF THIS DESIGN.

To SUMMARIZE, FROM THE U.‘S. DOMESTIC VIEWPOINT, THERE APPEARS TO BE
TIME TO DEVELOP A BETTER PRODUCT AND TO EXAMINE PROLIFERATION CONSIDERA-
TIONS MORE DELIBERATELY.' WE HAVE TO SET ABOUT TO DO SO,



A

Management of Radioactive
Wastes

in the

Federal Republic of Germany
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Nuclear Research Center Karlsruhe

Introduction

In the Federal Republic of Germany, nuclear power reactors
with a total capacity of about*}L4oo MWe, a reprocessing
plant with an annual capacity of about 40 tons per year and
plants for the fabrication of LWR-fuels, HTGR-fuels and

mixed oxide fuels are in operation. Two large and four smal-
ler nuclear research centers with several research reactors,
accelerators, hot cells and-many laboratories are in working.
Radionuclides are widely applied in industry, medicine and
research.,

The radioactive wastes arising from these activities are

treated in such a way that

- their volume is reduced to a nminimum

- the remaining residues are transformed into solid
products well suitable for final disposal

- and only innocuous amounts of radionuclides are
released into the environment.



The radioactive residues are disposed of in deep geologic for-
mations, thus éxcluding any contact with the biocycleJET - 5‘]

Nuclear energy is expected to play an important role in the
future energy supply. An installed nuclear power capacity of
20 - 30.000 MWe is anticipated in 1985,

To cope with the future demand on reprocessing and mixed oxide
fuel fabrication, a big nuclear fuel cyCle park will be built

and should start operation around 199o. It will comprise a re-
processing plant with a throughput of 1.400 t/y, a mixed oxide
fuel fabrication plant with an equivalent capacity and plants Wg=
for the treatment of all radicactive wastes arising. The nuclear
fuel cycle park will be erected on top of an appropriate salt
formation ehabling the final disposal of the waste residues be-
low the site. Ej1 ’ 6:]

An important R & D - program is under way to make the techniques
available for the treatment and disposal of the wastes arising

from reprocessing and mixed oxide fuel fabrication.

Low and medium level liguid wastes

o e FRG 4
The methods use or the treatment of low and medium level 1li-

quid effluents are chemical precipitation, ion exchange and

evaporation. The chemical precipitatibn is applied at some nu;'
clear power plants for the treatment of low activity effluents
with high contents of salts and dirt. The decontamination fac-
tors achieved are in the range of 2 - 1o.

In the power stations the very low active effluents arising

e.g. from laundries and showers are usually only cleaned by fil~-
tration on settling filters.

Fn—&theERG,, é large part of the low level and all medium level
effluents are evaporated. The experiences gained so far are very

egesnid



good. Decontamination factors of 104 - 106

are achieved.

At the big nuclear research centers where cheap waste heat is
not available, vapor compression evaporators are usually em-
ployed. At the Nuclear Research Center Karlsruhe, about

110.000 m3 of radiocactive effluents have been treated up till
now in this type of evaporators. Vapor compression evaporatbrs
are very economic in operation as they are consuming no cooling
water and almost no energy for heating. However, from our expe-
rience it turned out that their application should be restric-
ted to low level effluents. With higher level wastes the main-
tenance leads to increased doses to the operators. Newversheless,
”fbwer doses coulgg%g expected from units with a.different con-

SR

struction principle.

Nuclear power plants usually employ natural convection evapo-
rators. They are much less economic in energy and cooling water
consumption but do not require almost any maintenance. There-

fore, they are also used for the evaporation of higher active
effluents.

Clean water with low salt content ‘as from primary reactor coo-
lants, fuel element storage ponds, or evaporator condensates,
is usually decontaminated by organic ion exchangers [:7 - 1o :]

Due to the very effective decontamination processes employed,
only very small amounts of radionuclides are discharged into
the environment. The total amounts discharged annually in the
whole Federal Republic with the liquid effluents is < 5 Ci.
For comparison it should be noted that the total radiocactivity
of only the River Rhine originating from fall-out and natural-
ly occuring radionuclides amounts to about 150 Ci (maximum 640)
per year [11]



Solidification of low and medium level liquid waste residues

Prior to final disposal the residués'arising from the treat~-
ment of low and medium level liquid effluents have to be
transformed into solid products which have to meet the £follo-
wing specifications:

- low solubility in water and salt brines

- good chemical resistance.

- good resistance to irradiation

- not easily burnable or degradable

- formation of stable blocks with good me-
chanical strength.
At the time being mixing of evaporator concentrates, filter
residues and ion exchangérs with concrete is one of the
methods employed in large scale 8 - 1o . The process is
relatively simple and cheaﬁ?/ﬁo$é$§£7 cementation increases
the volume of the residues by a factor of about 2, the harde-
ning is sensitive to the chemical composition of the waste
and the leach resistance is only moderatejé%peawﬁﬁ% ?}1 ﬁa&ﬁﬁﬂﬂ
%e£§45}(10 2 _ 1073 g+« cm 2., d-1). Recent investigations emn—the—im-
) provement(0f the leach resistance by additié%%)ggaé gave im-
provements.up till a factor 1oo.

Large amounts of liquid waste concentrates have also been in-

w and medium level concen-

corporgged into bitumen.in the % clear Research Center Karls-
: ' , 900 m3/%g

trates with a total activity of 50.000 Ci have been incorpo-
rated into bitumen by a screw extruder, yielding 2.500 drums
with final product ::8 - 1o, 12, 13 :]
The experiences gained so far with bituminization were rather
good. The properties and the long term behaviour of the final
products under different conditions have been thordughly in-
vestigated. The leach rates of the final products are usually
lower than those of cement by 1-2 orders of magnitude

4 -2 1

(1o~ g .- cm - 4 ', exept for products containing hydrate-

forming salts), the volume is lower by a factor of 2 - 5,
X ax Ewg as the ac h‘m‘:%‘vx( centent Az Cewr, Ha‘f/(w . chve age ¢ feg
PR GMIVE AV Cohphlehzadesl - 5 - |
amunstallaR v .



However, +ert- thermally instable

products should be excluded from bituminization,
o .

Recently, a new process has been developed for the conditio-
ning of spent ion exchange resins. A mixture of 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 block is formed [: 8 :] . The product
quality is similar to that of bitumen-products. A mobile unit
has been constructed by a private firm in which at different
reactor stations about 60 m3 of spent ion exchange resins
have already been conditioned [:14::

High level liquid wastes

Up till now, only small amounts of high level fission product
solutions have arisen (~ 4o m3). The German policy provides
for a conversion of this type of waste into glasses or pro-
ducts of equal qualities after an appropriate cooling time.
For the development of suitable products and processes, a
large R & D - program is being carried outiZlS 16.J Boro-
silicate glass blocks and phosphate glass beads embedded into
a metal matrix, have been developed.

f the frelol of berpxo@ente qlasces gy
\®nie of the objectives of the development i ;
gFasses was to get a product which is not sensitive to varia-
tions in the waste composiiion and can incorporate all the re-
levant elements in sufficient concentrations. To examine the
properties of the products developed, some real highly active
glasses have been producéd already, in total about 15 kg with
a total activity of 44.000 Ci. Investigations on micro- and
macro distribution of the radionuclides, leach rates in water
and salt brine, reactions between glass and salt, stored
enerqgy, helium build-up, recrystallization etc. have been car-
ried out [:17 - 19 :]. In time labs experiments with Cm-242
& -doses as they are expected in real high level glasses



Seren i

within 1o.000 years have been applied to borosilicate glasses
within about 2 years (2.5 ~1o12 rad) . After this irradiation
no significant deterioration of the glass fuality has been
observed. In other experiments the chemical compatibility of
borosilicate glasses with plutonium and other actinides has

been studied and their solubility in glass established.

The leach experiments have revealed, that the leaching is
essentially a corrosion process which starts with a selective
leaching of alkalqﬁons, followed by a swelling, bursting and
detachment of the thin depleted laver (= 1 m). After this,
the process starts again. It has been demonstrated that the
plutonium is well fixed in the detached high polymer silice-

ous matter [:19 - 22:].5 rfo&uﬂm o o bt e
an uL%SS‘eVL"\W vf;(%m(s/n AT T U\y% h&/)

5o
It has been possible to convert{glasses into micro-crystalline
" glass ceramics by addition of certain elements (e.g. Ti) and

a special annealing program. These. products are thermodynami-
cally more stable than glasses [ 17, 19, 23, 24 |

In the frame of the development of phosphate glasses active
samples of 16 kg and a total activity of 38,000 Ci have been
produced so far. A part of them has been incorporated as beads
into a metal matrix. The embedding of glass beads into a metal
matrix leads to a reduced central temperature thus preventing
devitrification of the phosphate glass during final storage,r257
@ Lukan (2944, distonce <D : "ft S

or the conversion of high level liquid wastes into glasses
three technical processes have been developed.

At Karlsruhe, the waste is mixed with fine glass powder,
sprayed or dropped into a ceramic spray tower el heated to
about 1. Géo C. When spraying, the fine droplets dry out on
their way down to the electrode heated ceramic meltervwhlch is
directly integrated into the calciner. Every~8—heﬁ§§§/ﬁ/lten
borosilicate glass is withdrawn and poured into a metal cylin-
der., The off-gas passes through a self-cleaning filter which



is filled with small ceramic beads and maintained at tempe~
ratures of about 1.000°C so that the deposited fines ferm—a Mm@g%/

Wd,\,ﬁmééen_qéass.whéeh dropg slowly back to the melter. In inac-

tive pilot scale experiments, about 21.c00 1 of simulated

waste has been converted into 4.000 kg of glass.[:16, 19, 26:]

The Gelsenberg4company is operating a similar electrode hea-
ted ceramic melter into which the HLLW is fed together with
the appropriate amount of phosphoric acid. The evaporation
takes place on the surface of the melt. The phosphate glass
is withdrawn continuously and passes through nozzles from
where it drops onto a cooled rotating plate, forming glass
beads. These are transported into a metal canisterijwhich Il=eer
en is filled up with a low melting metal (e.g. lead-alloys).
The technique of embedding into a metal matrix was developed
by Eurochemic. 400 kg‘of glass have been produced so far in
this unitl:16, 25 j

At Jlilich, investigations are made on a drum drier from which
the dried mixture of waste nitrates and glass forming addi-
tives is taken off by a blade and falls into a graphite cru-
cible. In the crucible whiéhvﬁggg} acts as a final container,
the mixture is molten to a borosilicate glass. In the course
of the experiments about 50 kg of glass have been produced up
till now E16, 27]

Recently the decision has been made to concentrate the German
activities in the field of high level waste soléhification to
only one process until its hot demonstration. The PAMELA-pro-
cess (Gelsenberg) leading to phosphate glass beads in a metal
matrix has been selected for this purpcse. For its implementa-
tion a cooperation contract has been concluded with Eurochemic.



Low level solid wastes

In the big nuclear research centers the burnable low level

solid wastes and organic solvents are incinerated. At Karls-
3

ruhe, since 1971 about 8.000 m3 of solid wastes and 150 m

of organic liquids have been burnt. =

) . Its special feature is the off-gas
cleaning by ceramic filters at high temperatures. The ashes
are incorporated into concrete., The overéll.volume reduction
achieved was about 1 : 8o. The average activity of the off-

gases was 410719 Ci/ms /? and 2 - 10712 Ci/m3 “4:.8, 10, 28 ]
At the Jllich Center recently 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 off-gases are cleaned by steel felt filters‘E529’]

The non-combustible wastes, in the smaller plants also the
combustible wastes are generally reduced in volume by baling.
A volume reduction of 1 : 3 - 1 : 8 is being achieved by this
process. The compacted pieces are pushed inﬁo a wire gasket in-
serted into a drum, the empty space is filled up with concrete
grout,

At Karlsruhe, a special hot cell is available for the treat-
ment of medium level solid wastes. There, they can be chopped
into small pieces, sorted, packaged and inserted into concrete.
A heavy duty manipulator and several remotely handled tools

are available for this purpose.

Special wastes arising from reprocessing and mixed oxide fuel

element fabrication»

Up till now, only small ipounts of o¢ -bearing and high level
sedE wastes have ariseny/,Therefore, in most cases it has been
possible to treat them as, or together with meddum—leved %hgge

Comppaned 47 Low- uel weslwm el A / (&7 - wasfes .
-9 - {



wastes . Lpd—gio-"S135tegtreamg-Nade—NoartrregTereeta .t e

nept—metheds., To cope with the needs of the planned big fuel
cycle park, R & D - work in the field of e ~bearing and high
level solid wastes is carried out N }lFor the treat-
ment of solid & ~bearing wastes a wet combustion process in a
hot mixture of nitric and sulfuric acid is being developed

I 19 »j:j "It allows a relatively easy recovery of pluto-
1)

é:For the treatment of cladding hulls investigations on baling
followed by incorporation into concrete are carried out.1{_3oj

Preliminary experiments on the treatment of feed clarifica-
tion residues have started recently.

Furthermore, a process has been developed in which spent tri-
butylphosphate (TBP) is separated from the diluent kerosene
by extraction with concentrated phésphoric acid. The keroséne
after purification on silica gel can be recycled into the re-
processing plant, The TBP is solidified by mixing with PVC,
The process has been demonstrated with 200 m3 of real spent
TBP since 1971 [ 13 j

To avoid the volume increase of waste residues at the neutra-
lization omigfific acid gmewid—waskes prior to evaporation or
solidification a process on chemical denitration has been de-
veloped. Formic acid is reacting with the nitric acid accor-
ding to the equation:

2 HNO + 4 HCOOH =memem=y N

3 0O + 4 cCo + 5 H,O

2 2 2

Only gaseous reaction products and water are ?iffii;)

——

he process has already been demonstrated in active lab-scale

experiments and in 90 inactive pilot plant runs with about
18.000 1 liters of nitric acid solutions L_13, 31']

1) Work carried out in the frame of a research contract con-
cluded with the European Community.



Principles of final disposal of radioactive wastes in

rock salts

In the Federal Republic of Germany many years ago the deci-
sion has been made to dispose of the radiocactive residues
ﬁyﬁ;ep geologic formations. Disposal into the shallow
ground is not envisaged., Sea disposal will only be carried
out for wastes which are not suited for geologic but well
suited for sea disposal. 1 | 4
i "For geologic disposal rock salt formations are favoured.
They are foﬁnd only on places well isolated from circulating
water. The mechanical strength of the rock salt is similar
to that of concrete and allows the excavation of chambers
of some ten thousands of cubic meters and of cavities of
even a few hundred thousand cubic meters which are stable
without any support. The heat conductivity of rock salt is
about 2 - 3 times higher than that of other rocks. This is
important for the disposal of high level wastes. The most
important pr?fifgész rock salt with respect to safety is
its plasticity yinder hdsgh

pores and fissures\is

pressureg$. As a consequence, any:
¢ thivdel be /
RSy Lormgfibecome tightly closed by

the plastic flow. In Germany there are numerous huge rock
salt formations available.

Disposal of low and medium level wastes in the Asse salt mine

For the demonstration of the disposal of radioactive wastes
the abandoned salt mine Asse II has been purchased by the
Federal Government. In the frame of an experimental disposal
program, since 1967 about 8o0.000 drums containing solid or
solidified low level wastes have been stored there. Wastes
with a dose rate below 100 - 200 mr/h on the face ﬁg;\
usually only packed in 200 1 drums; wastes vp—to—an equi Va—
- lent Q% about 2 Ci Cs-137 are inserted into 4oo0 1 drqps and é <&;
the free space filled up with concrete; wastes up to‘ g ro ?'
Ss—r3F=-ewivadent are packed into prefabricated concrete con-

tainers of 15 cm wall thickness.

& 45%’% v e Awefece
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According to the technique employed recently the drums are
allowed to roll down a slope within the storage rooms and
thgn covered with crushed salt. In this way, the waste drums
are almost completely embedded in the salt. Once a room is
filled, its entry is sealed by a concrete wall. The usuable

3

volume of the rooms is usually about 36.000 m~ (60x40x15 m),

The medium level wastes are usually shipped to the shaft

@#flof the Asse mine in large shielded containers holding

5 - 7 drums. After transfer into single shielding containers
they are lowered through gg;ﬁghgﬁt, transported to the char-
ging room and from there to the disposal room si-
tuated below.

Up till now, about 1.300 drums with medium level wastes have
been disposed of by this technique., “Bh Peri-eRces—gair
so—far-have-been—excellent; Hb major problems have been en-

countered. After filling the storage room will be sealed.

Although the principles of the storage techniques described
above are quite simple and their fundamental safety obvious,
the experimental disposal program will be continued for a
couple of years until émonstration on a large scale and over
a sufficient long period of time, During this time, further
improvements should be possible.[:32 - 351]

To facilitate the disposal technique for medium level wastes
a cavern is being excavated actually at the Asse mine into
which the drums can be introduced without shielding via a
bore hole from directly above ground. By this technique the
transport of the heavy shielding casks through the shaft
could be completely avoided and the throughput increased.

Actually investigations are made on a process in which evapo-
rator concentrates and sludges are mixed with hydraulic bin-
ders and pumped into a salt cavity where they should form a
solid monolithic block. Preliminary results are rather @eﬁdngWWQZGﬁf;

- 12 -



If it is possible to demonstrate that the safety standards
can be met, this process would be an interesting alternative
to the actual technique of pouring the waste into drums and
piling these up in the rooms of a salt mine. A precondition
for this procedure is that the waste production and the fi-
nal disposal are located at the same site [1 ]

Disposal of high level wastes in rock salt

High level wastes have not been disposedj%; far. However, a
large R & D - program has already been started in this field.
It comprises experiments as well as the development of a
large computer program on heat dissipation.)

{In field experiments with electrical heaters the theoretical
results are examined.

The heat distribution and dissipation in the complicated
system of rooms and pilldrs is already very well known as is
the effect of variations‘;% parameters, For illustration it
should be mentioned that in case of ‘

a glass containing 20 % by weight of 1o years
old fission products

- glass blocks of 20 cm diameter

- bore holes filled up to a height of 50 m with
glass cylinders and » :

- distances of 20 m between the bore holes
(hexagonal array),

the maximum temperature in the salt will amount to about 24o°C
, , yRadh ey
and the maximum temperature will be. B after 36 years.

Besides this, safety assessments areYﬁagé and the technical
equipment for the handling of the high level waste is being
developed. The first experimental disposal with a limited
amount of high level waste is anticipated to start around
1984. The disposal will be carried out under conditions which
assure retrievabilityfafgfgsngyounts of high level waste will
have to be disposed of¥6nly towards the end of this century.

_ 32 - 34 ]
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Disposal into non-saline formations

To create another option for the final disposal of low and
" medium level, especially bulky waste, the suitability of an
abandoned iron ore mine =meaE=S:
being investigated{:BZ - 35:]
fritiper
Neo /’“”—*“T—“W Y
For the disposal of (liquids ‘containing |t¥itium without any

burden to the environment, the injection into an exhausted

for this purpose is

oil lense close to the Karlsruhe Center is under investiga-

tion |_ 36 |

Conclusions

Large amounts of low and medium level wastes have already
been treated and disposed of in the Federal Republic of Ger-
many. It has been possible to treat thegwastes in such a way
that only innocuously small amounts have been released into
the environment;By the treatment, the waste volumes largely
have been reduced and the residues transformed into solid
products well suitable for final disposal. They have been
disposed of into a salt mine, thus preventing any contact
with the biocycle.

Wastes arising from the reprocessing of spent nuclear fuel or
from the fabrication of mixed oxide fuels are not treated yet
on a large scale. For this type of wastes, a large R & D -pro-
gram is carried out in lab~ and pilot scale. Tkei@ﬁ\mﬁﬂ%ﬁfagg%ﬁd

povrduaths dboeloped o Ha froe c,«ﬁ fhote pre prove choubol

It h n proven that the.man ment f radboact] yggz?s
;ﬁgii ree 6f ggfi%y andlavailabilit ich is a é{-/k

b

qglate to its mportance. 7
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11th JAIF Annual Conference, Tokyo 1978

Nuclear Energy Policy in the Federal
Republic of Germany

National and International Aspects
Dr. Manfred Popp

Federal Ministry for Research and Technology, Bonn

Let me first thank you cordially for the invitation to the 11th
JAIF annual conference as well as for the opportunity to say a few
words on the situation in Germany at the beginning of this panel
discussion.

When I first saw the program of your conference I hat the feeling
that it only needed a translation into German to become a most
intersting and up-to-date program of a similar meeting in Germany.
The problems which we are facing in nuclear energy policy these
days - both with regard to national and international questions - are
of remarkable similarity. And though this observation might be valid
for many western countries, it certainly applies most to our two

countries.

Since the beginning of the seventies, we have experienced a growing
public concern about the possible hazards of nuclear energy. As a
reaction, the Federal Government had launched what we called

"The Citizens Dialogue" providing information on nuclear energy on
various levels in writing or through public hearings and seminars.
Despite these efforts the controversy grew stronger and resulted

in a number of demonstrations and riots at proposed sites for nuclearx
power plants which partly exhibited great violence. In 1977, the

great democratic parties so far unanimously in favour of nuclear



energy entered into a controversial debate on nuclear energy
themselves thus reducing the politicad influence of the main
citizen's initiatives. In autumn 1977, conclusions

wvere reached by the coalition parties and the Federal Govern-—
ment, so far widely accepted by the public which call for a
utilization of nuclear ' ’ "

energy as far as necessary after sufficient exploitation of

the chances for energy conservation and improved domestic coal
utilization. The government meanwhile has enforced its respective
provisions for subsidies, which hardly can further be enlarged
without endangering economic evelopment. Thus 6 we expect, and
will need an increased nuclear energy utilization according

to the growing energy demand which, however, develops more

. slowly as expected some years ago. There is, however, no doubt,
that nuclear energy will have to play an important role in the
future enrgy supply of our country which has no domestic energy
source besides 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 utilization in Germany however,
is the fact that there are no domestic uranium deposits. Hence,
the present uncertainties in uranium supply have formed an im-
portant argument by the nuclear critics In addition, they from
the basic incentive for our breeder development programm which is
carrying on apace and will certainly benefit from the close
european cooperation ,recently enforced by the German~French contracts.
The basic problem of nuclear energy utilization in Germany, howeve:
relates to the question of radiocactive waste management. It is a
general consensus among the government, the political parties,
the experts, many courts, citizen's initiatives and wide parts of
the public, that sufficient provisions will have to be made for
the treatment and safe disposal of the waste before carrying on
with a large nuclear energy program. Very often conditions are

beeing requested which would result in a complete halt of nuclear



energy utilization for many years. Such a moratorium was VvVery
close in 1977 and can again become a dangerous threat for our
economy unless our provisions for the establishment of a fuel
cycle centre exhibit sufficient progress. Completely different
from the situation in many other countries, the simple storage

of spent fuel elements is not being considered a sufficient
answer: to the waste management problem. with regard to the
special problems of our densly populated country all relevant
powers request a final answer to the waste problem. Today, this
answer can only be given by our concept for the back-end of

the fuel cycle, providing for reprocessing of spent fuel, special
treatment of the separated fissionproducts, on-site burial of

the solidified waste into deep underground salt formations, re-
cyling of the regained Uranium, recyling of the breeded Plu-
tonium (thus reducing the hazards aring from Plutonium stocks

or Plutonium contents in spent fuel repositories and, of course,
enhancing the energy output of the imported Uranium. To repeat
it in short: reprocessing is beeing considered a prerequisite

for sufficiently safe waste management and that again is a prere-

quisit for further nuclear energy utilization

In deriving this policy we did not, of course, underestimate the
problem of non proliferation of nuclear weapons. The Federal
Republic of Germany has, as early as 1954, renounced the pro-
duction of nuclear weapons. As in your country, which is the
only one so far that had become a victim of nuclear weapons deve-
lopment, technologies for enrichment and reprocessing were deve-
loped solely for peaceful purposes. We have always adhered to
the NPT and actively cooperated in the London guidelines. The
design of our integrated fuel cycle center provides for the
optimum protection against diversion. But we do not think that
we would avoid reprocessing of fuel in a nuclear energy scenario

which would be acceptable at least in densly populated countries.



For reasons that I have explained we cannot even wait with

our decisions. And I do not think that a complete deferral

of reprocessing would solve the non proliferation problem,
given the fact, that the knowlegde required for the misuse

of this technique is widely available world-wide. Instead,

we should work for internationally acceptable improvements

of the technologies as well as for control mechanisms and
search for international solutions of the organisational pro-
blems. I sincerely hope that the open-minded exchange of views
that has been taken up in the International Nuclear Fuel Cycle
Evalution will maintain its momentum and will lead to effi-

cient practicable results.

I hope that the nuclear communities in all countries which
have a major interest in the peaceful utilization of nuclear
energy - and the desire for improved international

cooperative in this field, will support our present efforts.
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Opposition against nuclear power 1is reputed[particularly

strong in Germany. @amesmad gﬁall villages like Brokdort
and Wyhl have gained worldwide ;éﬁggﬁsthanks to the massive
and violent antinuclear rallies which took place there.

@hﬁ Qntinuclear citizens' groups claim more than 3oc0.000
adherance. ppwﬁﬁ 9c0.000 individuals intervene against a
proposed nuclear power station. 20 to 3o thousand people

gather at antinuclear rallies. Thus, to an outsider, public

acceptance of nuclear power may seem extremely poor in

Germany.

On the other side of the medal, Germany, without the support

of any military nuclear program, has become one of the world's
leading nations in the field of nuclear technology:

Nuclear power stations of German design are being operated

and built in many countries, Germany cooperates 'as an equal
partner with several nations on such sophisticated technologies

as enrichment, reprocessing or advanced reactors.

; .
ﬁs~%hefe~a—eeﬁ%ra&ibLiun pbetween these twotrrends?

I-deo-net—think—se_and I shall try te—exptaimwiy/

’ 1t LEF v
whe7gpposition against nuclear poweré}s mainly the result

of nuclear power's success #ﬁ~@@£maa¥. Nuclear power @ﬁgned LS

#Hfd a major public issue ﬁnlg_ﬂgggmliwhecam@“appapeaéwéhaq LQCausc
¥4
it FagLa reality of the present and a necessity for the

future of my country.



The first nuclear power station was coupled to the

German grid in 1961. Its electric output was 15MW.

Today, 14 stations are operating with capacities up to

1300 MW. Germany's total installed nuclear capacity reaches

By
7.400 MW, prd is therefore by and large identical to /thef

@@tuatum%Aﬂ/Japan} viu(iew¢ Comaw:itLEML

In 1977, nuclear power stations have/generated almost
36 billions of kWh. They phavel contributed more than 11%
to Germany's electricity production and nuclear energy

lhad covered 3.2% of our primary energy consumption.

13 more nuclear power stations are under construction.
Once completed, they will add another 15.000 MW to
Germany's power grid. However, at four of these stations
construction work and commissioning cannot go on because

of court injunctions stopping all the work on the site.

For further 8 units, construction permits have been
applied for but not yet granted.

V\mfauw"fa»\ CF

Nuclear power's #Gﬁt£&buiigﬂ is not limited to covering

the country's energy demand. Nuclear technology is,

moreover, an important industrial activity in Germany:



To build a domestic nuclear power station constitutes

a workload of some 45.000 manyears on the labor market.

. —

Vo ‘5“‘0(' “’\L\-e v\wcv(tur v)ro ¥ Gy \'\/ou(,OL \Qo\v{ le mﬁ((.\\/-l Mn(Mﬁ(ot:}M“‘\.
And,German nuclear industry is selling roughly 40% of its

products abroad, thus helping the country to maintain
its balance of payments and to buy raw materials which
we do not have and industrial products which are cheaper

or better abroad.

This is the reality of the present. For the future, nuclear
power 1s a necessity if our country wishes to maintain its
standard of living and to help improving the situation in

less fortunate regions of the world.

Germany is a small but densely populated country. It is
highly industrialized and has little own raw material
resources. For more than half of our primary energy con-
sumption (exactly 58%) we depend on imports. The dependency
is most acute on oil which covers 52% of our energy demand.
95% of this o0il have to be imported, only 5% are of German
origin. This situation is very unlikely to change since

our share in fhe 01l bearing zones of the North Sea is

close to zero.

A diversification of the supply basis is therefore /& mxa»\i;atorij.
i)u\ix
necessity. Nuclear power glemy can - for the time being -

make a significant contribution to this goal.



Federal Government therefore agrees to prognostics
ygggghzw£erwafﬁwgﬁa based on reasonable assumptions
which claim that nuclear energy's share in covering
Germany's energy demand should increase from todays

3.2% to roughly 1o% in 1985, 16% in 1%%0 and 27% around
the turn of the century. These percentages would corres-
pond to installed capacities of 24.o000 MW in 1985 and

75.000 MW in the year 2.000.

When looking at these impressive figures and when
realizing that they correspond to some 60 nuclear power
stations in Germany, 22 years from now, you may understand
why nuclear energy is a public issue heavily debated in

our country.

When discussing the actual status of this debate, two
aspects have to be considered:

_ ‘qu(( OgL
én the one hand geumhavelthe issues, the reasons, the pros

tlege ové
and the cons, on the other hand youmhavq the tactics and the

strategies. Both aspects are of course intimately linked

and can only Be separated for the sake of the argument.

And both aspects have, over the time, considerably evolved.

Arguments brought forward and strategies used by the

opponents and by the advocates of nuclear power are today
(2N @ S

much morc sophisticated than 20 years ago wheng%armers had

to be convinced to sell their ground for a nuclear research

facility.
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ﬁ%5ws@££w0£manwant¢cxpatedweenciusibﬁwln my remarks,

o~
I wouldwsay~that~itwseemswfair”tomciaimmthaﬁ,today

the discussion on nuclear power is closer than ever
H

i

. . A { 5: . -
to the central and essential question: Whel @ouvnburion o
Mo CVE QY dwwesr v (R
What-has-to-be-donre/ to secure world development and

world peace? This is the real problem and both sides,
the advocates and the opponents, have to frake-thei¥/ éOCMS ﬂl?{f

L};H{\Ai"’govx [o =Y
eontributi@ﬁ\@g/its ~~~~~ solution.

The arguments, the motives and the tactics of the nuclear
opposition have considerably evolved over the years. The
oldest form of opposition is the refusal of the local
population to accept the nuclear site in the neighborhood.

When looking more closely into it you disccover however tha? ,
}‘Nl\“g ’%r(—oi.l'"\‘ﬂvﬂk‘i{“}
this is basically not an antinuclear movement.“ﬂ@xewamusuaiTw
. 2 o v&?!" /tQ v‘w%'wi’fh‘."‘ /
agricultural society is p@faié~e£wm@di£&€ationsjoﬂ its socio-

economic structurel. Not nuclear power but industrialisation

is thejy nightmare. Morewoften“thaﬁ“EG?L%éclear sites are oirw

%

glected in rural areas where the soil and its exploitation
’n‘e;(

constitute the only wealth of the populationi his oppo-

sition @herefof@ is essentially an economic one and thereford
could be settled through economic means. These local oppo-
siticn groups arc numerically by far the strongest and therefore
very important. Moreover, since they lack an ideological
background, they are subject to infiltration by ideologically

motivated opponents.



Coordination between the local opposition groups is

not very good. There exist in Germany at least two
rivalling national associations of citizens'groups, the
larger of which claims the adherence of almost 1.o000 local
groups totalling more than 3c0.000 members. Of course, only
a few of these 1.00c groups fight a nuclear installation,

most of them have other environmental concerns.

;The‘iocal groups voice their opfinions directly through
mass rallies and site occupation, indirectly they use
!.';H«-\(v: “

court action and lobbying of local politicans to k&iE—they

project.

The environmental movement is the backbone of the nuclear
opposition. Not because it is numerically strong ~ it is

not - but because it furnishes the infrastructure:

The environmentalists devote their time and their money to

their cause, they disseminate the bad news on nuclear power,
they have an international network of information exchange

and cooperation, they organize nationwide and even international
meetings and events, they act as experts in public hearings,
they file court suits and so on. They are full of good in-
tentions, some timqs even adm;rable in their devotion but.{keﬁ Lacw
o ’ L%W\ﬁf¢%ens¢/e 1here Gre baolicamions thal

without ajgolltical concept. Maybef the soft technology path

will £ill this idcological gap in the future.



— %b\ e, 1%
There lgrljnallv a small - some 3 to 4 thousand
persons in Germany - , but well organized, extreme left

wing group among the nuclear opponents. This group strives
to overthrow the capitalistic class society in order to
replace it by a communist one. For them, the antinuclear
movement is a vehicule to achieve this goal, not a goal

in itself. For them, a nuclear power station is bad when
in the hands of the capitalists, an atomic bomb is good
when in the hands of the people. This group ktries teo’
infiltrates other movements in order to "educate" them.

It aims at violent confrontationg in order to create

what they call a revolutionary situation and it works

generally on a conspirative basis.

ThL public activities of the nuclear opponents and the
echo they find in the media create the impression that
major parts of the population are represented by these
groups. This is not the case. All opinion polls show

that more than half of the population is ready to accept
nuclear enerqgy — without however loving it - wherecas some

3o% oppose it, the remainder being indifferent. ; |

M re coar loc at ie Lhom‘ ewwkrowmuw%’mu\h( aochill&/l i*‘éuf\ Uik
3 @S ¢ et
i\.a}g%/(, \Ql\t {"r't\f\- . ’\ N 9& T‘vs." Sty bl
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Despite these results, the antinuclear movement has
succeeded in deeply impressing the political parties
and conscquently Federal and State parlaments. It came as

a surprise to political leaders to see that groups other



f;:wm N wit amih T
than parties ﬁg;@ able toiyoice political opinions
and to present them successfully to the general public.
Therefore, in order to win back the leadiné role in the
debate on nuclear energy and in order to integrate those
antinuclear groups, the political parties had to give
particular attention to their arguments. This - plus
social problems caused by a sharp decline in coal con-
sumption - lead in Summer 1977 to a situation in which
the two governing parties were facing serious draft reso-

lutions demanding for a nuclear moratorium at their

respective party conventions in November 1977.

fThanks to reason and thanks to the trade unions, nucleg;z
‘energy survived this assault. Nuclear power stations éhall
in the future continue to be parts of Germany's electricity
supply system, provided however that they are required to

cover what the politicians call the residual energy demand

and provided that the waste is taken care of.

The trade unions had clearly voiced their fear that a
nuclear moratorium would lead to energy shortage and

employment problems.

What arc the issues which nuclear energy is facing in

todays' public debate2/
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Phe —total-number of such-issues -is--finite-and-even
diminishing.- Thermal-pollution—e.g«has competely-
disappeared from thé 1is¥. At present, two issues hold
the front line of the nuclear debate:

- are we able to get rid of the nuclear waste?

- will security measures lead to the nuclear police state?

The waste issue has been amply discussed in a previous

session of this Conference and I shall not come back to

it in detail. In its report to Parliament on this matter
published November 3o, 1977, Federal Government &kateg qu ??aifi
that the nuclear fuel cycle center planned for a site at

Gorleben in North-Eastern Germany and comprising facilities

for fuel storage and reprocessing, for mixed oxide fuel
manufacturing, for waste conditioning and underground waste
disposal can be realized without reasonable doubt and will

be apt for secular storage even of highly active waste.

It is &Qweveﬁ obvious that haﬂyynuclear opponents are

. 4{.2 Cegtvd \»M‘ﬂungwg{'
awarce of the fact that the-realisatiold of the fuel cycle
center éSMd@CiSiV? for the future development of nuclear

power in Germany. They may &hereforé try to concentrate

- $ocal
all their efforts on this pgttray’point.

The police state argument is a dangerous one, not because
it is serious - which it is not - but because it is easy

and fascinating.



A book . called"The Atomic Staté’and written by a
famous science writer is 1978's bestseller for non-
fiction. The basic thesis of the book is tgwsaﬂ that

the security measures necessary to protect nuclear

, [
installations het-enlyl against[;errorism and sabotage <« vﬁJ{ “ 3 ?0“*

Gt (P4 N
}batwaisgwaga&gsﬂ peaceful demonstrations and labor
disputes will inevitably lead to the perfect police
state. Not the murderer}Lﬁhe victim 1s guilty:

Not those who try to overthrow the social system are

to be blamed but those who maintain it.

Wi¢ Yheers U5 obviouddy wrewy

The-centrary-is—~true: 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 energy consumption. These restrictions would dhan—bo t\qVQ~ioéﬂ
regulated by Government, controlled by the bureaucracy,

enforced by the law. This would then/ be the police state.

Many of us have lived through regulated restrictions

during and after World War II and we still remember what

they meant: hunger, fear, black market, susgnicion,

denunciation, police.

Lok wg omauwe,

We should/ in common make all efforts to avoid the retura/

I ; X b
[off such situationsy ts (o & @&"K~

What can the nuclear advocates do to improve public
acceptance of nuclear power?
I shall try here not to expose general princip#ls but to

- . H
. ! \
relate our actual experience. \JDu/@V&J‘ Three \,vrog*dkorﬁ

¥ e A A G mg\_;) {.}{ Mu.uwef)k'



However-t-would-like tommaké”a“féquéﬁeral“remarks;%

First of all there are two things we cannot achieve

and which therefore will not be worthwhile trying:

We will never succeed in convincing a dyed—in-~the-wool
nuclear opponent ané{@ill never succeed in making people
love nuclear energy. All we can reasonably ask for is

the general public to stay immune against wrong arguments

and biassed information and to show comprehension for the

necessity and relative safety of nuclear power.

Within the general public, the-views—on—nuclear power ~ofF
specific target groups are of major importance for public

Aowwne S A P enLriy
attitude/ I just mention teachers, journalists, politicians,

o
policemen.

Efforts to gain public acceptance need a long breath. This
does not exclude concentrated short term activities. They

may even be necessary every now and then. The No-On-15
campaign for the California referendum in 1976 was such

a case. Generally speaeking however, public information on
nuclear cnerqy should be considered as a long term investment.

for

Turning now to the German situation,gthe German Nuclear Forum -

S

information of the public on matters of nuclear energyx»€s 6 @

C . P L
O% \\/; Viae @A Sk”ox‘r.,..\r ofy) Uec v
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The maipt cfforts made by the forum are gencentrated/on

ﬁgé(public information program run by our Nuclear Power

Information Group - Informationskreis Kernenergie -.

gggégfaimsat providing specific target groups-like

opinion leaders, school teachers, police forces-with

information material specially designed to help them in

coping with thesquestions off nuclear power they may be

faced with while discussing with their constituency, their

students or other groups.

A public exhibit shown all over Germany at trade fairs
and similar occasions brings the forum into close contact
with the local population in particular in regions where
nuclear power is an acute problem because a power station

is planned or built there.

Our press service keeps close contacts with the media and
ifries-#0’ provides journalists with information material

necessary for their work.

A working group composed of representatives of our members
in charge of public relation work serves as a center of
communication and coordination for all public information

efforts made by our members mostly on the local level.



he forum also provides experienced public speakers

+3

i 21

and debaters to grecups and clilubs interested in presenting

(=N

nuclcar power to their members.

And, last but not least, the forum organizes special
courses to train members of the nuclear community to
botter communicate their knowledge and their expericnce
to a sometimes interested, sometimes hostile public?
- > . W{' . . .
This brings us to a point of major importance:
In the last resort, the success of nuclear power will
%’\li(}.“'\,é(/(
not depend/on its economics nor on its safety, but on
-
the confidence the public puts into the persons working
in the nuclear field. If ‘thd nuclear specialists are
R A K A&LQ‘34>
consddered/ by the public as knowledgeable/open, convincing,
Y
and relibale, nuclear power will bengfit from this.
If they are reputed mysterious and evasive, nuclear power
will suffer. That is why one of the main efforts made by
the forum and by the German Nuclear Society is directed
at making all members of the nuclear community sufficiently
wul@}nformed and sutfficiently courageous to ovenly profess
thelr pronuclear convictions. This personal engagement
of the nuclear people in the energy debate is in our view
necessary not only for the success of nuclear power, but,
morcover, for the survival of our society.

Public acceptance of nuclear power cannot be bought with

money, we have to fight for it.



At first T ;A'rould thank the JATF aad-its managing director

Me-Meoxri so very much for the inviation to present the Swedish

nuclear situation to this distinguished audience. It is my

first visit to Japan and 1 am extremely happy to be here.
nerewmotainces

There are many simi}iarities between your country and mine as

to our energy situation. Both countries are heavily industrialised

and are excéedingly 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 oéibE%%Ehdance

on oil.

But there is one big difference and this is the very peculiar

political situation with regard to energy matters which we have
since 18 months in Sweden. These months have been filled with
so many strange meanders that I feel it very difficult to give

you éﬁ~aﬁything~iik§/clear picture of the development and how

matters now stand. I will, however, do my best even if I have

e

. . . I
not alwaysliﬂcleaq view of the situation myself/

1978-03-08

Sm/bdl
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THE NUCLEAR SITUATION IN SWEDEN b m,

by Sten Sandstrdm, AB Atomenergi

Secretary General, Swedish Atomic Forum

The nuclear program

When nuclear energy R&D started in Sweden during the latter

half of the 1940's the aim was to éﬂvestz;géz:%he—prespeets

fer-this new energy-souree to make the country as indepen-—

dent as possible of import of fossil}fuel. Later a large
and very ambitious nuclear power programme was launched

. i1 ] 1 d | of el . . hen.
the—exploitable—part—of Tthe—large-Swedish-hydxo-power-re-
sou%ees~wou%d~be~ex§gasﬁed~ia~tha~eax;ywseventies.\The
efforts were prosperous and Sweden succeeded - as the only
‘country in the western world - to develop a commercial
nuclear powerNIight water reactor - the ASEA-ATOM BWR -

without licence from the USA.

Milestones—ian-the-work-were gfit_‘st Swedish built expe-
rimental reactor (1954), a;pi%ee~p%ent—for—uraaium—exf;aesu
tion (1956), thmm%aﬂmm@smdmg%h%
generating and district heat producing Agesta reactor (PHWR,
80 MW th) which was in operation 1963 - 1973 and-work with

he Marvil . (dire Le-boilina 1
neac;ox—wieh—éa;e:aa%—naé}ear—superheaEiag%n The central

body for the work was the semi-~state R&D company AB Atom-

energi (from 1969 state-owned). The first nuclear power
plant, Oskarshamn 1 (440 MW BWR), was ordered in 1965 .from—
ASEA—(tater ASEA~ATOM)- by the-OkG—power—group The plant

started commercial operagjon in February 1972.

Several orders followed up to 1976 comprising eleven reac-
tors with a total power §§ 9,040 MW. Sﬁﬁgg_of_xhase~wefe
ASEA=ATOM reactors and thg other three were Westinghouse
Jeastors.
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At present Sweden has 6 reactors operating, totalling
3.760kMW, two reactors ef-altegether-1 _800-MW-are ready

to start operation this spring, two-ef—saltegether—1-815 MW
will b% ready during 1979 and 1980, and two reactor units,
eeeh—e?—%r@&ﬁ“MWT are ordered and are so far being built on

a slowed down rate.

Last yéar nuclear power generated 18.800 GWh or 21.5 7 of
the total Swedish electricity production of 87.600 GWh.
During-the lagt guarter—of the year-nuelear-power supplied-
asumuch_as_ﬁﬂ~z,o£~£hefeTEﬁffiﬁtty~p%eéuction. Hydro power
is still the main source of electricity and supplied

53.000 GWh or 60.5 % while fossil fuel power supplied
-1545-800—-6Wror 18 7. s

The average capacity factor of the six nuclear reactors was
63 Z and the Bést figure was 88.8 Z obtained by Barsebick
2 which started commercial operation on July 1, 1977. &imce
commercial productiep-of-nuclear power—started—in-Sweden—in
k9¥%§—547260—GWh—hav;—ﬁeeﬂ*genefgged~up—fe~9ecember”%as&
yeary—

. Cabt 250001
The total installed generating capacity is for the present
A3y 170-Mi-hydro—power;—7,-680_MW fossil-power—and-3,760 MW-
nuelear—power. The State Power Board's share is 45 Z, the
remainder is private or mupicipal. The nuclear power plants
are located at four different sites around the south coast
of Sweden, namely Oskarshaén, Bargebidck, Ringhals and Fors—

mark (Fig 1). Consequently, no cooling towers are used.

! The public attitude

In thebbeginning nuclear power was looked upon very favou-
rably by the public and there was only some minor local
cpposition at plant sites which, however, abated soon and
grédually disappeared. Wheﬁ the Agesta plant, which was lo-
cated only three kilometreé from urban settlement, was shut
down after ten years of oppration, the inhabitants in the

neighbourhood even protested. They had found that the
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reactor had no inconvenient influence on the enviroument,
while the nearby oil-fired plant, used when the reactor
was shut—-off for maintenance, brought about much annoy-

ance,

In the end of the 1960's a more widespread interest in con-
servation of nature began to manifest itself in Sweden. wkt—
started—tod i i i —$ndustries-
and sewage-treatment—works,etc-but afterisome time the
various environment groups which had been formed included

-a180 nuclear power in their programs of action.

A principal figure in the environment movement was Bjdrn
Gillberg founder of the Environment Centre and-the-Natienal -
- Federation-of -Environment—Groups which acted as a roof
organisation fqr"the activities. Other-oppesition—groups—are
Eriends of the Farth, Field-bielegists;—Alternative city -
groups—ete. Later some scientists also joined the oppo-
sition. One of these was the plasma physicist and Nobel-
price winner Hannes Alvén who engaged himself very actively
and contributed more than anyone else to make the nuclear -
opposition a more countrywide movement as he had a consi~
derable influence on the public and the politicians. Among
others he influenced the leaders of the Center party and in
1973 the party included abandoning of nuclear power as a

major issue in its program.

Also the Communists, the smallest party in the parliament,
turned against nuclear power which they could not accept in
a capitalistic country. Thus nuclear power more and more

became a political issue.

Neverthe%eﬂs*di&{Eﬁgﬂggziz;;;n:1gn the spring 191§fwith a

large majority approve the social democrat government's
nuclear program of 13 reactors. The-mederate party{con——

servatives) supported-to the-program-while—the—liberals-
wanted— T plants—enly and rhe centerists —and—the—eom—
myni-gts-voted no.
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At the éeneral election campaign in the autumn 1976 the

nuclear debate became still more intensifieds

‘were

risk for &

tar power economy and the

consequence of nuclear power ading to a centralized

iC/} 4457 *éi’cﬁfxé%L¢£/2j47 society and a police sta + Further the need

W (985t fle Lo -

lett

hy

dyp ?wmf,

\[&7&!” Amw/

- the in

of nuclear power a 1 were called in questid

national recession - indicated lower figures than

thase—emWhich the parliament's decisionim—1t975-were hased.

At the same time the anti-movement was split up. Bj8rn

Gillberg was heavily criticized for not acting vigorously
\s 3 .

enough and several groups left his environment centre and

formed the Environment League which is more aggressive aad-

also is clearly left wing sympathising-—altheugh-it declares.
icse}f—%e~be—aea-pelitica&7
The al

and o0il and the rizks—of_ . hei i

porting countries aid increaséd—attention to which
jguxmESQ:E;;;;;;;;:if:;zﬁmeaﬁ. Nuclear power was however
considered to be the all ogver-shadowing evil by the oppo-
nents and therefore ought to be abandoned as soon as pos-
sibli/’Until the renewable energy sources especially solar,
wind and biomass could supply sufficient energy it was
proposed by the oppositiop that oil and coal should be used
as an emergency expedient, As—te—hydro—power most—of the~
oppenents-were—of -the-eopinion—that o further exploiting &7/

should be made.

The new government's policy

Then came the general election in the autumn 1976 which

created a quite new situgiion. The opposition parties won
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and tlie social democrat government resigned after 44 years
in go%ernment position. The new non-socialist government was
formeé by the anti-nuclear Center party with gight-members-
headeéﬂby Prime Minister F#lldin, six Moderates, four Libe-
rals % both parties pro-nuclear - and—e-non_pelitteal.
M%ﬂis%ex—oéfﬂuﬁéicev-Without delay it took two main energy
political steps namely, to present a Bill of Nuclear Stipu-

lation and to appoint an Energy Commission.

Accoréing to the bill of nuclear stipulation which became a
law last spring a reactor owner can be granted to start
operating a reactor only if he has "either produced a con-
tract which adequately provides for the reprocessing of
spent fuel and has also demonstrated how and where\the final
deposition of the highly radioactive waste result{ng from
the reprocessﬁpg can be effected with absolute safety or has
shown how and where the spent, but not reprocessed nuclear

fuel, can be finally.stored with absolute safety".

Special stipulations applied to the Barsebdck 2 reactor
implying that it would not be allowed to operate after the
end of 1977 unless the owner could present a contract on
reprocessing before that date which could satisfy the

government.

The energy commission was charged to prepare government
proposals for an energy policy to be presented to the par-
liament in 1978. One of ;;s task was to assess the safety
aspects of nuclear power, including the management of radio-
active waste. When makipg up the various alternatives for
energy policy covering fhe period up to 1990 the commission

should present at least gne which excluded nuclear power.

A/ - ‘ -
be analysed.-The commissipn was also instructed to analylse

h ./tﬁ//aifferent alternytives would affect Sweden's depen-

Cfa;ncewﬂﬂ”tﬁézzéggzg%:fhE‘wUrtd—as~regardswthe—enexgywsnpply
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The cémmission got a parlamentary composition supplemented
with éxperts on environment matters and nuclear safety and
repreéentatives of the industry and the trade unions. It got

a prominent government official as chairman. Five working

groupé;of experts were established mepresenting researeh—and
3pmene7~sa£ety~aﬂé—envi%eﬁmentjmene;gy—supp%yTwenefgy
. o i . :
{ eorelicdle A L&JﬁaﬂL£7////
The commission was asked to pxeﬂsaﬁzitssaepﬁgffgzggigiz8
months i.e. 1 July this year at the latest to make it
possible for the parliament to decide on a new. energy pro-

gram in the autumn of 1978. ,

t=£¥ o) Waﬁeuoﬁiwﬁak;“/

, Shortly after that the : ad been formed.the three
1 Ly
nuclear power utilities i.e.—the State Power—Beardy-Sydkraft—

~and-Oskarhamn-power—greup. established a project "Nuclear

Fuel Safety" éKBS) the aim of which was to prove that the
demands and conditions in the nuclear stipulation law could

be fulfilled.

stpudied in
reprocesjed fuel dg inal depogition &f non

miltien—Skef The main obj;cts to be studied were encasement

techniques, geology including hydrogeology and seismology.

An inactive test statioé vas put up in an abandoned mine.

Considerable efforts were of course also to be made on

safety analysis and reposjtory design studiés. The projéct;mﬁ
4 (ﬂg&yﬂ# a,f féw‘;/ﬂb‘a ;/ié&illy employed over 45Q professionals and scientists.

The disagrégent within the government on the nuclear power
question became evident {yom the beginning. The first time
it became apparent was when the Center party members in the
government tried to prevept fuel loading and start of ope-
ration of the Barsebdck 2 reactor but without success. Since
then the government has hud to compromise each time some-—
thing %ﬁgfto be decided apd the govermment policy has there-

fore been to let all impaytant decisions rest for the time
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being with reference to the nuclear stipulation law. This
has lead to that so far no decisions have been taken about -
the aw&TEZZZEE;;Zgigggggf_gIand_Eo;sma;k—é-although oy oZ
now ready for start of operation. Each day the commissioning
of one of these reactors is postponed has been estimated to
cost Sweden about one and a half million Skrjffhe govern-
ment's indecision has however had much more serious conse-
quences not only for the Swedish nuclear industry but also
for all industry as many initiatives and industrial invest-
ments have been put off owing to the uncertainty of whether
the need of electricity for the planned project could be
guarantied in the future. The_government has-been very——
heavily criticised for its policy -not-enly-by the social-
democrat-party—but—altso—imrmost—ofthe-leader—eolumns—in-
‘ng~93€63$ As far as energy R&D is concerned the gb;ernment
could(however agree on 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 the renewable energy sources were conside-

rably increased.

The latest development

The situation for the present is the following:

1. 1In November last year the owners of Barsebdck 2 asked
for permission to continue to operate the plant after
31 of December referring to a reprocessing agreement on

nuclear fuel with Cogema in France. The-Nuclesr—Power-
Lnspectorate as well as the-Institute-ef-Radiation .
Rfefee**9ﬂ"h8d—aPPﬁovﬁdﬂfhew&grcemﬁa£wand'Tﬁe govern-

ment finally gave its approval in the end of December.
At the same time it stated, however, that no repro-
cessing was allowed hefore 1980. This decision does not
matter as far as Bargebdck is concerned as no fuel will
be ready there for rqgrocessing until 1980.

2. In the beginning of Dgcember 1977 the Nuclear Fuel Sa-
fety project presented its first report to the govern-
ment on the final depasition of high level nuclear
waste. The intention {s to keep all spent fuel for 10
years in a central starage placed in a rock cavity. #hig-
4ﬂ37“§tvrage~&s~planne¢-towbe-ready~fﬁr-operaﬁieﬁ-in~
1983~84- After 10 yeays the fuel is sent for repro-
cessing to Cogema{ v [ pduce .
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No high level waste will be returned to Sweden until
1990 at the earliest. It will be in the form of glass
contained in cylinders of special steel. The cylinders
will be placed in an intermediate storage facility in a
rock were they will be air-cooled and kept in dry con-
ditions for at least 30 years. The cylinders are then
encapsulated with lead an titanium and transfered to an
ultimate storage in a rock cavity 500 meters under
ground. When the final deposit will be closed all
cavities will be filled up with a buffer 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 1 000 years would it be
possible to trace any radioactivity in a well bored in
the neighbourhood of the deposit and the maximum radia-
tion dose in such case ~ 13 millirems/year - will not
be reached until after about 200 000 years.

The report has been sent by the government for comments
to about 25 organisations. The-Project has-stated—that
—the--demand

;;_cnn31ders—%hat—the—desﬁf&beé—meeheé—meees
£s:nsaﬁa—ﬁiaa%—éepesre«ﬁPﬁn@ﬂr&zvei*wastewby~the-—~

Nuclear Stipulatien—Laws

A report on safe final deposit of non-reprocessed
nuclear fuel will be presented this spring. It has been
indicated that the method will be at first to keep the
fuel elements for 10 years in a central storage. The§
will then be contained in copper cylinders filled with
lead and the cylinders will be placed individually in
rock cavities 500 meters below. the ground which will
then be filled with bgntonite.

Preliminary reports hgve been presented by the Energy
Commission's expert groups. They seem—to indicate that
the influence on the gnvironment of coal or oil fired
power plants in ordinyry operation are worse than that
of nuclear power and that it in practise would be
impossible .to abandon nuclear power in Sweden up to :the
year 1985. If the abaydoning was put off to 1990 it
would be necessary tq carry through retiening—of—eltee=s—
trici-ey, extensive ra&ulatlon and control and to make

1nvestments of about QO bllllon Skr. ;ﬁ—&éétttﬂﬂ:ﬂéﬁﬂh

Recently, the chalrmau of the Energy Commission told the
government that members had come
to the conclusion that no radlcal reconsidering of the
energy policy which wi s approved by the parlament in
1975 ought to be mcnin. A—sufficient—lknowledge—to- form a
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extensiye uti
will not]| be available within
il then, almore definite choilce
these energy soyrces should

peﬁed No firm decision for or against nuclear power

{ y AN ~
¢,¥{LL;14ky¢<4¢b&y%ce4 Oﬁf ought to be taken until more facts are avallablq( En—an~

ener give -
e Aenewa ble el«te“)'y the burnlng of oil and coal would have to be reduced as
. Fusrther—a—continuous—installation—of-
wkces, For v rom et “}Mhas possible ] _— i en-ls

d ecomeed e neoyezis Qk9a0my—ehaa~;ha—use~e§ﬂrfbﬂn%ﬂaﬁér érf;pt&;wéﬁhégawaL

gi_nunleaL_pnmer_and~;eplae%ng~tt—wteh—coa%~weﬁ}é—mean»a\
4&9&4%;‘7Yoeéfuer77

Qo e lssivs will peese « £ by foval ergerp rme i cw@e k|

4. In the govermment's bill for 1978/79 on grants to the
State Power Board no money will be allocated for the
Forsmark 3 reactor. The Board, however, ‘can use about 73
million Skr left from the present budget year to continue
to keep the project going on a limited scale for manu-
facture of components at the subcontractors until this
autumn when the parliament will decide about the coming
energy program. .

-

5. It is expected that the government in its bill on energy
R&D for July 1978 - June 1981 will propose a much higher
grant than for the present three year period, probably
about 1 billion Skr. The main efforts will be on solar
heat, biomass and wind energy. Since almost a year
Sweden has a pilot wind power plant of 65 KW operating
and there are further plans to build ¥eé-more plants
of 1 - 2 MW. Large sums would also be given to energy
conservation measurements.

The state—~owned R&D company. AB Atomenergi, will change
its name to Studsvik Energiteknik AB. The new name
reflects the widening of the company's activities to
comprise not only nug¢lear but also other energy techniques
which however started already during the previous govern-
ment,

6. Sweden has at Ranstad one of the largest uranium de-
posits in the world estimated at about 300 000 tons of
uranium. The ore, apy alum slate, is, however, very low
grade and is not ecypomic to work at the present uranium
prices. R&D work hag peen going on since 1965 in a pilot
plant and about 100 tons of uranium in-the—ferm of~
yeltow—eake has been produced. During the last years the
work has aimed at extyacting also all other useful
components from the gre such as vanadium, molybdenum,
nickel etc as well ag to produce fertilizers based on
nitrogen, phosphoruq and potassium in the slate and
utilize its organic Lgntent by combustion or through
other processes.
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Last autumn the local authorities in the Ranstad region
voted against a proposal to mine one million tons of
alum slate and later the government rejected the appli-
cation. The project leaders have now asked for 12§
million Skr for the next three year period to form a
R&D institute which would investigate the possibili-
ties of utilizing all useful components of the slate.

The sum Ao—expeeted—to—b¥ grantedad a Lo,

The two dominating trade unions have both expressed
their strongest support to maintaining the nuclear
program of 1975 of 13 reactors, ard=the Federation of
Sweldish Industries has even proposed an additional
installation of seven nuclear reactors up to 1990, Ae~

secure.a cheap and safe—supply-of-electrieity—to—the-

Ryutuzfgjﬂcfuﬁianw7,{;ty?/?ﬁM@lﬂdustxy_and.xaduee~8wedenis—dependence~ﬁt%—as~mueh*&&

) /tem‘/m d e “g Ao ko F fix

? feg(énd hrpec 0 (e thudied.
' 8.

[ab4;4*rv149ﬁﬁ

possiblel Industry as well as the trade unions also
want mining at Ranstad to start on a commercial scale.

The gorvernment's energy policy has of course not been
stimulating for the nuclear industry because of the
uncertainty it has created. The half-hearted support
from the government for export ‘efforts has neither made
it easier fdr the industry to manifest itself on the
international market. In one respect, however, has the
government perhaps unintentionally helped the nuclear
industry. Because of the Nuclear Stipulation Law the Nu-
clear Fuel Safety project was formed and the extensive
work which has been done withing the project has given
Swedish industry an outstanding knowledge of high-level
waste management which &t —atso be of interest to
other countries, with—puelearpower-programmes. Thus for
example ERDA of the USA has participated in the work at
the test mine station a participation which the DOE has
continued.

As to the present reactor projects there have been no
major change. In ASEA~-ATOM work is going on as planned
on Forsmark 1 and 2zthe Finnish reactors TVOl and 2.
Work on Forsmark 3 and Oskarshamn 3 is also going on
although, according to a stretched out scheme. :

ASEA~ATOM has developed further its BWR 75 reactor,
wh*eh—&ﬁ’we%$~equ%v&+eat—t0~%hc—bes£~o£~£hamwo;Ld~s~
reactors. The company has further - in co-operation with
AB Atomenergi and the Finnish Technical Centre - de-
veloped a nuclear only heat supplying reactor, SECURE,
which is designed for district heating of cities of
about 100 000 inhabitants or more. A special feature of
this reactor is its oygstanding safety properties which
would allow it to be huilt in urban areas.

ASEA has also developed a new technique for a safe
containment of spent muclear fuel. Under hlgh pressure
(about 1 000 bar) and temperature (1 350 C) the waste
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is compacted together with suitable materials to form
dense solid bodies having a very high leach resistance
tdé the ground water and a greater mechanical strength
than for example, granite and being harder than all
other natural materials except diamonds,

ing i1ts manu
pressure vessel for Forsmark 3 and Oska
te of the diminishing

séme German plants. As a conseq
nuclear market the empﬁﬁ§ﬂﬂ§s taken certain pressure
vessel rom process industries and has also

The nuclear debate has continued to be very intensive
since the change of government. Im-the-leader columns-
of-the press it has-—evemrincreased. With a few excep~
tions the daily papers in-gemeral are very critical of
the governments nuclear energy policy. The radio and
televigion has some what toned down their usual anti-
nuclear attitude.

and for

A

Public opinion polls which are now and then being made
indicate that the majority of -the Swedish people con-
sider nuclear power to be neccessary to make Sweden
able to keep its position among the industrial nations
of the 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 environmental organizations has
not noticeably weakened the anti-nuclear movement. The
Environment League has so far been most active and has

b&ﬁa&ﬁ/ arranged two demonstration marches against Barse-

bidck. In the first one in September 1976 about 5 000

demonstrators took part,in the second one last Septem-
ber about 15 000. About 30 % of the demonstrators came
from Denmark (Copenhagen lies only about 20 kilometers
from Barsebick). Fhere—werg nio diturbances—during-the

marches anq“iiagﬁgggggx,awfaetwthe“SWéafgﬁyénti—nuc1ear
groups—havé mever shewn—any—militant—attitudes.

Recently pro-nuclear groups have been formed among the
personnel of ASEA ATOM, the nuclear utilities and AB
Atomenergi with the pain aim of informing the public on
energy matters and of correcting faulty statements in
the media.

They are just establishing an “umbrella'" organisation
"Energy and society" which will act through the mass
media and other possible channels.

Further a pro—nuclear Society for the Development of
Nuclear Power (FKU) has been formed which is supported
by the American and the Furopean Labour union§. It has
so far only about 100 members but is very active.



_ s BOLAGET ATOMENERGI DRAFT 12
1978~02-24

Lately a "Cogg%zée for energy supply'" has been formed which
plans a nation-wide advertising campaign with a declara-

tion, signed.by several hundred top figures from the estab-
lishment. %ésis an indication of how seriously the govern-
ment's'energy policy is looked upon by large society groups

conscious of their responsibility.

Conclusions

As may have been evident of my lecture, Sweden is in a very
difficdlt and rather unique situation, having a government
whose members have different opinions on which energy
policy to follow and who therefore have to try to find a
comproﬁise whenever decisions on energy matters have to be
taken. Consequently, one can only guess what the fupure de-

velopment will be.

LY

~

Decisions on the start of operation of Ringhals 3 and Fors-
mark 1 ought to be taken soon but I do not think the
government parties will be able to coméromise on this
matter, My personal guess is therefore that it will be
postponed until this autumn when the parliament will decide
on an energy policy. This would cost Sweden hundreds of

millions of kronqy.
/4

The overshadowing question will be which proposals the
government will present in its energy policy bill to the
parliament this autumn when i% has studied the energy
commission's report which by the way will probably be a
disappointment to the Ceﬁter party. The fact is that the
Center party has committed itself so heavily to abandoning
nuclear power that they caunot reasonably remain in the
government in case the par}iament would not agree to a non-
nuclear energy policy. In such case Sweden may get a mino-
rity and-prebably-Eiberal—party government until the next
general election in the autumn 1979, It may also be that

the present government mapgges Lo postpone all decisions
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concerning energy and nuclear power until the election.
Suchf¢ moratorium of nuclear power would of course cost a

fortune.

Representatives of the Center party have recently hinted at
the possibilities of a referendum w#hich would be advisory

only but I do not think this is ment in earnest.

Whatever the development will be my guess is that we will

finally end up wit}}ba-nuc—l-ear—pewe-r—expansiren according to

. e .

the plan of 1975 iz.—e—.——wi—th/l:} reactors in operatiorDi-&

M‘fﬂtou9“l199%[ The Swedish people will not accept a decrease in

their standard of living in the future and t.hey will for

certain realize that they cannot therefore do without
AN

nuclear power.
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As one who last visited this extraordinary and lovely country almost 27
years ago, I accepted your invitation to speak here with special enthusiasm.
So much has changed for the betterment of so many in what now seems like so
brief‘a period of time that I take heart, even while looking at the storm
of problems that presently besets the nuclear industfy, for what can be ac-
complished if we have a sure sense of the future. '

In reporting'to you'about the scope and grepd of the national nuclear
debate in the United States today, I shall tr§yto set that debate in the
perspective of both the times through which it:has evolved, and the logic,
which, in my judgment, should direét its ultimate course.

In a real sense, the ndclear dehate in the United,States began in the

minds of three immigrants, Leo Szilard, Eugene Wigner and Albert Einstein, and
it was first resolved in Einstein's how famous letter jof August 2, 1939, to
President Roosevelf that lead to the establishment of {the Commjttee QA Uranium.

The wartime shrouds OL secrecy|that hid the decisions of the Manhattan

1ifted. Inp 1945 and 1946, however, .

Engineer Districtj ave now almost all been

the publfic Congressional debate that lead Yo passage jof the McMahon Acit was

l

simply the tip off the iceperg in Zhe cross! currents of interesjts, responsibi]ity, <
t went into establjshing the Atomic Energy

ethics and high public purpose th
Commisslion as ar extraordinary, ¢ivilian,|collegially-governed, independent
agency/responsiple to aJ equally|extraordinary Joint] Committee| of the Congress.

he basic|institutfional framework of the McMahgn Act was designed to

assure the development Jand direqgtion of nuclear energy in the United States,
both {in secreqy and injthe publjc interest. In the| rhetoric Af today's lpolitical

climate, secrecy and the public|interest have become almost mutually exc\usive

‘valugs. But yh the. immediate post war years, there was a sense of trust in the

Gl Llow bFin , pusigee Gectdecics prtee picnde Aqiéﬁg4§m%¢4iﬂaa4,/ézwéa¢é(
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reliability of the/honorable/men of the establishment to pursue the pub11c

interest; there wéi a senzf/z; unity j Amer1ca S 41gat1og to j;s1st a ///

world rebuilding; and there was the further un1fy1ng force of t?e cold war.
In 1953, President/Eisenhower/s famous "Atoms for Peace"/ébeech before

the United Ndtions in New York ipitiated a second publ ¢ debdte. The<issue

\\\

was simply put: th United States recogn1zed that 1 ucltear monop]y would
eventually end and/ that international cooperatlon in the eaceful/ uses of
/.
_ nuclear nergy would provide the surest institqﬁ?ena]/path for/éﬁ1 nations
/

4

to pursue towa

/

4

sident' 3/bersona1 prestige was eno?mous and

/ /)

was fully committed. Americat/nuc1ear 1so1at1on1sm wi//ended. There was

a constrictive nu;}ear futuré The vision 0% abundipt, Tow
{/ The Pre

cost energy wds held ouf.

no/ﬁ]oor fight in the Congres$ when thé McMalion Act was substanfé;11y amended
by the Atomic Ener Act of/<;54 to seal the decjsion. .

5251 lze Zkl4kuiﬁ;‘/Q&2A&d e S50 I gt ¢/s/azﬂfu69»?¢zdzézé¢c¢;

Bu&&ag_th¢§=£ﬂﬂe the publiC perception of nuclear science, whether '
peaceful or military, was largely one of awe. It was assumed to be secret and

if it wasn't, no one could understand it anyway.

My urpose in sketching h1s back und is,notxto spggest that there
was tryly a pub] ¢ ndtlear e 1n the 1ted States du ing t Ose yedi;.
On the contr be11 you cou] hav st rte a publnc debate about
(Tf/iou ha dnted to. e public 51mp1y wasn' {/ n/ihe mood

nui]ear energy then

for 1t ¢JEﬁZi:) | . Méééza/grzz§¢ﬂix>éjg‘LzL

The debate as wefknow it tedey-had-quite—diFferent-—0riginss—mostef~which
o f')/g/z,ﬁatéfma/ et - 47) :
had 1ittle to do with nuclear power 1tse1ﬁ4 Ard—te—anticipate—a—major—point—

1s morning, the nuciea eday~rs~ag“ar'rﬂ—,——a~m&5ﬂue' »

of a-mrch=broader—debate—which reatty=deesntt—have=very-mueh—to-de=with-the

nuclear power issues that everyone talks about.



' Jell then, where and when-did it—all-begin2—About—ten—years—ago-we-saw—
the—First b4 1 vt bt 1967 —the—AEe o
,29~constrnctTon—pe&mlt~appl4ea%+ong*~aﬁé—+ﬁ—4is_annggl~ggggni:igr 1968, the

jjZ%5%%%g%§?%ﬁﬁggateé—tha%—~9un;ng_thls,_lig_mgst_act+¥e<year—e¥~4¢ceﬁs+ﬁg~aﬁd

regulations=the—AEE authorized construction of 23 nuclear power reactors with

a combined design capacity of more than 18,000 Mie. By year's end, 44 nuclear

power units were under construction in 19 states . . ." Nuelear—powerwas—on—its

way—to—the—grass—rootsy—andthe aweand—easy—ignorance—of—the-past-were—certain—
s ble

W ,‘V"(/()c’(,/' e DE
+he reqgulatory performance ef—1968 is env1ab1e today, but a—e%&e—ﬁgii$s~
é~43dcwo¢& WZ’QW mw P W@ DL @A .

gations to construct and-eperatenuctear—faciTities." The members—ef-the -
panel were a utility executive, a former AEC general-eeunsets—and-a—Washington

dawyer—who—had-been—legal-projects—manager—forthe—Atomie—Industrial-Forum.
LE-weu

wWhat @&%cd Z/’(/(/I/iﬁ’/_o 2

s 7o peg . /A .
_ 'Bﬂé:;;éﬁh%hEH there was a unique aspect to the process of nuclear power

Cante . .
plant licensing that began to serve increasingly as a lightning rod for public

controversy. This was the mandatory public hearing of each construction permit
application by an Atomic Safety and Licensing Board in the vicinity of the
proposed site. Looked upon initially as a new experiment in administrative law,

and purposed in important part as a public education effort to assuage the



fears or concerns of prospective neighbors of nuclear power plants, the ASLB's
eyt R L
3 offeredt 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
The feeade JZ
would adversely affect their property or business interests. But—the—mood—of
Lo GO  dpe el (1280t aVtds plitre
: oL a ' h-Up—with—the nuctear

As the 60's began, we were becoming a nation that was tired of being
satisfied with itself. There were several factors that contributed 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.

A1l 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 visu&]
immediacy to the assassination of a youthful President and the assassination

of his assassin, and with it conveyed, 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 1ife 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 theqfer in

politics. Their ultimate successes created a sense of  for what might



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 .=

so—-powertul ,yet—Sso—incompetent-or so.callats.

A1l of these attitudes and trends came together and were reinforced by
the war 1in ertnam where the most powerful country in the world was sacrificing
its young for a cause that seemed both fruitless and meaningless. The decline
of the traditional American establishment during 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 latergate
| tragedy simply comp]eted.the process.

But there was also a new element that Vietnam underscored: Athe weakness
of technology. If technology was all that good, why not press a button and end
- the war. Television kept showing how technology could take 1ives 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 -- to
remain the generation at risk.

There were other factors contributing to change, among them simply the
rapid growth of the country during the 60's. It meant an improved standard of
\ 1iving first, then crowding on the highways and in the cities, increased
.competition in the schools, .ard—aponymity—ir—theshopping—-center—two-mites—
fromheme. Big development, big institutions, bureaucracy, irresponsiveness
-~ a desire to get away -- only to find polluted rivers, crowded, littered
beaches, traffic jams, and all of these things, at least in part, couid be laid

at the door of too big, too fast -- technology.



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 ref]exeé and trust attitudeé of a

populous new generation, many of whom have now come into positions of

/ygver ﬁ/}ren //9
,/wh o Jo-;/pz/g 1¥ u{ijl/xf
th eate ;;ytne d pephaps ifs h%éx m/ik

emgCratic Party/Conventjion.
The critical development that connected nuclear power with the maelstrom
Of Ll 'O'S
of changejwas the passage of the National Environmental Policy Act of 1969.

significant political power.

h an de 1968,

On July 23, 1971, the United States Court of Appeals for the District of

" Columbia handed down its now famous ru]ing 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 impact
of nuclear facilities. By its terms, it opened up the nuclear licensing process
to a virtually Timitless set of questions, ranging from economics to aesthetics.
It provided a framework within which one could debate the social costs and

~ consequences of any new technology almost endlessly before it could be further
'dep1oyed throughout the country.

The Atomic Energy Comm1ss1on had looked upon its regulatory mission up
24 Wtﬁr

o
until Calvert Cliffsy—m yetear-—pow
wou]d pP011 erate gler thi)jands e whatmay. /The ﬁcope 'nd ra:j
1e r bw 1ding/were to determ1ne by th pr1vate sector n the basis o

/
tra91t1o al en~repreneur1a1 céns1deﬁét1ons, a1be1t w1th a 1end y gove nm n



Standing-by—As—regulator,theCommission took—its—rote very seriously.
Ba%—1t—ﬂefTneﬁ—Tts-rUTE"very"narrUwfy—to—oﬁe—ai»ass&r?ﬁg-%hat if nuclear power

, Ll Cotrtus Secre 'S J2l— v Zo paacets.
p}ants vere bu11§ﬂ they could be constructed and operated "without undue risk

to the public hea]th and safety."

+ﬁndamenta++y—aft€re&.' The nation had, as a James Schlesinger said, embarked

on developing a whole new body of environmental law. Nuclear power was
Langte

just coming into the mainstream. It became a part of thejdebatey in—faet—

more—thamtiat. | .

L Facl

Beeatse—ef-the-unigue—experiment—in-adninistrative law-whieh the Atomic
Safety and Licensing Boards were-engaged—in, nucltear=power provided to those
skeptical of technology, concerned with radiation, dubious of the establishment,
angry with bureaucratic insensitivity, and suspicious of bigness not only a
target, but more importantly, a federal process within which they could |
test their own ideas while contesting what they felt were the false values
of the established system.

Nuclear power was being advanced by entrepreneurs who by definition sought
profits., Their interests were therefore limited and self-serving. The
regulators' penchant for Timiting the inguiry to questions of radiological
“health and safety amounted to complicity in a "cop-out." The big public policy

questions weren't being addressed.

As the nuclear debate moved into the regulatory process after Calvert

oot

e dodl pectt
-'___—_’,/____/
Cliffs, those opposed to nuc]ear power correctly understood something eL§%7

th&%*%he~ﬁut+ear-estab%%sﬁmeﬁ%—dfd‘nﬁffﬁmmﬁr‘, that the ragulatory process
is itself highly political. Regulators are government officials. They try

to do what the people wish, and their perceptions of the popular will are



formed by what they read in the press, what they watch on television, and
what critical Congressmen --—as 8lectéd-tepresentativeésiofithetpegple -- ask

them about or tell them to do.

The recruitmerit of Ral

e

the antwnuclear ovement wa
t K ﬁg/of he ’ﬁ;;
dé;/in neceéssarily
Nuclear power became an issue for a legion of greups=and organizations:

géc .. /bfuﬁe/u et & J(x(/ﬂ /'//M/é/ J/‘/z/()"z;/.w >
the  Union of Concerned Scientists, the Friends of Earth, the Sierra Club, the

Nader apg his con mer1j;;;ampu%//p'szzg7xo
a major o]1t1cél asﬁ;%j; nﬁ///é t Na

perhaps the be cTear advocates 1sxcer Yy /9t the

moveﬁé;t s 1 '%(/gost effecti spoke an.

P

National Resources Defense Council, the National Council of Churches, Another
Mother for Peace and so on. In many cases tﬁszzziinuclear leadership perceived
the importance of these issue-oriented organizations on the political process
and professionatly 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 wi]1ingness,,QVQﬁf'
the—eagesness, of their spokesmen to make use of any public forum, and especially
any legislative hearing to air their cause. Aﬁd’%ﬂéy lobbied effectively with

congressional staffs, took part in candidate elections, cultivated working

journalists and practiced the politics of theater that had become so important
with the advent of the television age. Though they were relatively small in

total numbers, their effect on the regulatory process was very significant -
>l «/ue/uL ﬂw/w"’ﬂ%w_/y# W I w“ Z_ . quéf

There was another political trend that the nuclear oppositioh understood ngﬂbdﬁﬁ:

1ﬁﬁP%#ﬁﬁ+4sfwhat‘T"ca++~the—g?ﬁw+ng*C§ﬁt?Tfuga+-€ovee~in—Amer%eaﬁfﬁovernment?
3 ;‘//mvww/: .Vw?ﬁc;w@u% ﬂg e 577des .



Fifteen y ars ago, any Americ p011t1 ian ypholding states rights was almost
ceita)n]y Sj:xgtfvg, SeGthern and se éii;x6;::t Today{/gg f:;g s//m
the st ég/:n nst the Federg] Go ernme are asSerte //// iispaﬂ cause

nd ﬁ/} which/perha giiQﬁ?q/ T Amg mcans/ﬁg/d reat ympat‘ﬁ//u
Biﬁgz; and 1 espo ivenes hav caug p wrth thg/?;jé?g;/sstabl shmen

But here A made their first major political error.

In seeking to develop antinuclear legislation at the state level, they
sejzed upbn the initiative process.

In 1976, antinuclear initiatives were sponsored in seven states representing
twenty percent of the total electorate,in-the—-Untted-States. All seven ini-
tiatives went down to defeat by 2-1 margins, a rather stark rebuke for the
claims of the antinuclear lobby to represent the public interest. The con-

Seta a
sequences of their error vere mﬁ%—4+m+%ed"however-ig_3kl%y+ﬁg—%h67r~c%aTms*

to—represent—the—pubtie—inrterest.
First, of course, they were beaten, not narrowly but by a convincing
margin.
Secohd]y, the nuclear industry got an in-depth taste of politics.
Engineers, scientists, technicians, construction foremen and secretaries

made speeches, participated in debates, passed out bumper stickers, walked

“.precincts, took out newspaper ads and found that they could be a part of the
pd]itica] process, they could be successful at it, and, perhaps most
importantly, they Tiked it.

Thirdly, the pronuclear people were not‘a1one. The structure of‘the
campaign in each of the seven states involved establishing a broadly based

committee representing business, tabor, the minorities, the professional
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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
pronuclear constituency.

Fourthly, public opinion analyses were done in each of the states
jmmediately 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 examh1e, 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—fouk
percent moderately liberal to middle of the road to moderatley conservative.
The antinuclear movement 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. TFhe—nuclear~
4 e—or—Price—Andersomn if-nuclear power—is-safe,-liability fer—nuectear—

- aceidents—shoutd—be—Ffuthy—borne—by—the—industry—==Tever—caught—en. The
economic issue was an important secondary consideration. And overwhelmingly
people 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 1éarned
something. While they were weak on the jobs and 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 state.
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Nineteen seventy-six was not 3&213521;%y a nuclear initiative year.
le also chose a President in our first post Watergate national election.

The challenges to the new President in seeking to restore trust in government,
to continue the healing process begun by President Ford, to address the complex
enerqgy problem, to initiate reform in government services, and to restructure
the governmént bufeaucnacy posed the most difficult domestic agenda for any

U. S. President for at least a quarter of a century, amtpEriaps Since tie
great—depressTomof—the36%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 aware of the importance of involving the liberal
intellectuals who, as a result of Vietnam and Watergate, had been largely
in self-exile from the formal apparatus of government for almost a decade.

" Both his energy policies generally and his nuclear policies in particular
reflected the inputs of mahy 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 coal 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
vbut continued breeder research. He suspended reprocessing but sponsored in-
creased study of alternative fuel cycles, many of which would require some form
of reprocessing, B&%~abé¥e—a417—in—addpe&54ﬁg—nuelégkgggweﬁy he brought front
and center the only real issue that tomy—mind is endemic to the nuclear debate:
And—that—is the issue of proliferation,
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I will not comment on the substaghce of it here excep;/;o say hatjﬁpdst
1

is absolutely esgential flourjshing igwmerce. So if n ear/ owi;/ns to go
nd with/it Tively commarce in/nuclear matérials,.
/ /
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nd tech 1ogy, hen ei/gwnat1on of the ro]1ferat1on ‘problem sernous
st1ve1i/6§ a nat 10na;/§nd 1ni5pnat1ona level/is an 1:i}X{;;1e,
még; in the

and exZ;
desirable and robab]y continding acb1v1ty t is an essent1a ele

forward as I e]1eve must,

equipment

progess of ldlng,trust Q{/;g nai/;ns .ary rad ng par{g;rs
So today, in the United States nuclear energy has become a part of a

much larger debate on energy, international security, life style and indeed

the future of our country, & oSt tby the—wortd-—we-

iatrabit—an e generatt it. But it is fundamentally a

debate about growth with the bottom 1ine of the environmental movement now
emergihg 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 ﬁhe creation of wealth through science, technology, industrialization
and commerce 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 man's infestation, after all, méy be another
man's livelihood. That is why the labor-business-minority coalitions in the
United States are pro-growth and pro-nuclear. &ven—in-what is still the—richest
eountry—in—the—wortd, the 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 Timitations are extremely able, however. They have made
few po?itiéa] errors in their ascent to great influence. Nor is the syndrome
confined to my own country. We live in a world that is increasingly in instant
visué] real-time communication. The youth movement, the new politics, en-
vironmentalism and zero growth are highly contagious ideas that are spreading,
particularly in the wealthy nations of the Northern Hemisphere. MHueh—efwhat
héS—g6ﬂe—%ﬁ%O*%ﬁe—eVe4H%%&W7TF7jEEE?ﬁﬂﬁﬁS~Q&5—G&ﬁ?&%—ﬁ&#@&ﬁedf~&ndr%he
; al cente Lo i ‘ |

What then will be the ultimate course of this broad debate now clearly
emerging in the United States? We have for the first timé in the history of
the planet the scientific knowledge and the technological capacity to envision
a planetary abundance, where satisfying the material wants and needs of even a
much larger population should come within our grasp. It will, however, take
" many decades, perhaps centuries, great trust and great good luck to bring about.
It will above all increasingly require exercise on a worldwide basis of the
two timeless tasks of governance -- developing the social institutions for
the creation of wealth and adjusting them for the equitable distribution of
wealth, We have today cnly the first faint glimmer of a world of sufficiency
despite the—usef&%fgzé-proyocative meditations of brilliant social essayists like
~ Amory Lovins. Sufficiency is not here yet, even-though—inmy—eetntry—it-may— '
appeav—%e~e*4s%—%o—smﬁ€7mmmny1ﬁrfﬁH%ﬁ%ageé-elass—in_eneiave3~%%keﬂeamb#idge-~.
©r-PaloATTO. '

§®,ﬁ%ere is finally a ﬁaradox in the politics of the debate: those.who

think the vision of sufficiency is at hand could prevent its coming about through
their treatment of nuclear energy within the broader context of the political

debate about 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 ability to use energy
more effectively in turn depends on the progress of our science. And
scieﬁce is measured by our deepenihg understanding of the structure of matter.
In a prophetic essay, written some thirty years ago, entitled "A Sense of the
Future," Jacob Bronowski said, "The atomic bomb is not a great achievement of
science. .But science has made a great discovery: the fundamenta]ldiscovery
that we can tap atomic energy. That is an achievement, not of bickering nations,
but of man. And we have the who]é history of science to tell us that every
fundamental discovery has in the end brought men more good than harm . . . if
we are willing to Took 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 séid, nuclear energy came "in the nick of timé.”

The challenge to us in the turbulent marketplace of politics and debate
is to solve the paradox pfesented by the critics. Their vision of a
world of material sufficiency entails the harnessing of the nuclear energy
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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oh a planetary basis -- and it does -- the creation of wealth is an essential
human obligation. Political stability in a world where nuclear arms exist
requires it. Our obligation, therefore, to pursue the nuclear debate
successfu]ly, is one in which we cénnot permit ourselves to fail.

Though I cannot say when the trend will turn, I believe it will, because it must.



