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L. INTRODUCT ION

:.l; When the President of the United States, Harry S, Truman, and the British Prime

. Minister, Clement Attles, told Joseph Stalin, on 24 July 1945 at the Pobsdam

:': _iGonference, that they possessed a new weapon of terrible destructive power ~-.the

:- _”;atom bomb - there were few who lnew the enormous potential locked up in nuclear

.ffenergy, and fewer still who really appreciated the poseibilities flowing from its
ubilisation.

e The first example of any significance of agreement to collaborate in the atomic

» Tield was perhaps that worked out after several attempts, by Winston Churchill at

" Quebec in Adugust 1943 between the United States of America, Canada and Great Britain.
‘This gave the United Kingdom Govermment a full share in military abomic regearch,
including a right of veto on the use of future weapons. As to peaceful useg, the
British Prime Minister left it to the President of the United States to decide, after
the war, what share of atomic knowledge that could be put to industrial use should
fall to England,

3. The Quebec Agreement was supplemented by an important convention relating to the
supply of nuclear raw materials. This provided for the setting up in Quebec of an
institution -~ the Combined Development Agency = whose task it was to buy up all
available uranium and to allocate it among the three signatories to the Agreement.

4. The first American law dealing with atomic energy in peace time, the MacMahon
Act, passed in July 1946, marked the end of this collaboration and ushered in a
period of strict American monopoly., The Act made subject to the approval of Congress
any collaboration into which the United States atomic Energy Commission (USAEC) might
wish to enter with other couniries in the Ffuture.

5. The news, announced by President Truman on 23 September 1949, that an atomic
bomb had been exploded in Soviet Union territory brought the smerican monopoly to

an abrupt end, and at the same time dealt the first blow against the policy of striet
secrecy instituted by the United States Government .- a policy some aspects of which
wers inpeding the efforts being made to develop peaceful uses of nuclear SNergy.

C. The explosion of the first Soviet Union thermo-nuclear bomb in November 1952
also had a remarkable effect on international atomic nolicy., It provided the authors

of american policy end public opinion alike with further proof of the practical
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fubility of a policy of rigid security, 4 period followed during which the United.
States showed its readiness to abandon its atomic isolation and to apply itself with
inereased vigour to intérpational collaboration and to the development of peaceful-l
uses. | _

7s Tt was thersfore not a matter of chance that, only a few months after the Sovieﬁ:
thermo-nuclear explosion, President Eisenhower proposed at United Nationé.HeadquarterS' '
on 8 Docembsr 1953 that an international agency for nuclear snergy be croated, Again,

a few monthe laber sbill the MacMahon hct was cmended to allow the United States to
collaborate with foreign countries in the field of non-military uses of atomic energy.
8? Pursuing this new course, the United States Government announced in Hovember 1954 _ 
‘fhat,_pending the establishment of the proposed agency, 200 kg of enriched uranium was
beingtmade available for cowntries wishing to conclude bilateral co-operation

agreenents for building experimental reactors. This announcement was destined to

tead to the conclusion of some tens of such agreements, covering mainly the construction
of small experimental and research reactors, the basic tools for the development of
atomic energy all over the world, '

g, For its part, on 4 December 1954 the General Assembly of the United Nations

adopted a resolution expressing the hope that the negotiations then in progress in

the atomic field would lead as quickly es possible to the establishmsnt of an
international atomic energy agency. By the same resclution, the hssembly also

decided that a lerge international confersnce on the peaceful uses of atomic energy
should be held, This conference took place in Geneva from 8 to 20 hugust 1955,

10. These developments helped to crsate e new climate and encouraged other, more
Fruitful endeavours. There can be no doubt that it wes this fresh atmosphere that

made it possible for President Bisenhower to make his famoug offer of uranium 235.

In éhe carly months of 1956, the United States President announced thot the hmerican
Governnment was making aveilable, on a sale or loan basis, 40,000 kg of uranium 235 as
fuel for research reactors, sither in the United States itself or cbroad. For the

first time in the history of international atomic collaboration, substantlal quantities
of uranium 235 were placed at the disposal of forelgh countries. The quantity involved

was divided equally between the national and the internstional markets,
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~: fil; “The importent steps teken by President Eisenhower enabled development programmes
  fbr the peaceful utiligation of gbomic energy to be put in hand on a vast scele.

:  7The_£mericaﬂ offer constitubed a guarantee of supplies of nuclear fuel withowut which

3 _ﬂfha development of the peaceful uses of nuclesr energy generally would have been

“foaelayed. Further allocations of uranium 235 and of plutonium were made subsequently,

12, T is in this general setting that the various projects for Buropean collaboration

'}:in.%he peaceful uses of nuclear energy must be placed. among them must be mentioned
the European atomic Energy Community (EURATOM), the treaty setting up which was signed
on 25 March 1957; and the Buropsan Nuclear fnergy aAgency, which came into being on
1 February 1958 within the framework of OEEC,
13, Simultaneously, in almost all the industrialised countries of the world, State
institutions for developing the peaceful uses of atomic energy were set up., During
the last decade, these bodies have berzfited by increasing financial meens, and have
baen trying to close the tachnological gap between their own couniries and those which
are most advanced in the nuclear sector, in the first place the Unitsd States of
imerica,

IT., THE MnIN BRANCEES OF NUCLE.LR TECHNOLOGY

The five brenches of nuclear technology

14. Though the scientific discoveries which have resulted in an increased knowledge

of the strucbure of matter - which underlie the liberation of energy from it - are
recent, the efforts to harness nuclear ersrgy for peaceful purposes are more recent
still,

15. To all intents and purposes, the history of the psaceful applications of nuclear
energy began less than fifteen years ago. Previously, only the nuclear-weapon countries,
in particular the United States of america, the USSR, the United Kingdom and France,

had been engnged in research, for the most part with government funds and in conditioms
.of the utmost secrecy. Such research could bsar not only on military, but also on
peaceful uses, It is indeed important to stress the fact thet practically all nuclear
'technology is ambivelent, lending itself indiscriminately to peacgsful and/or to military

ends,
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16, President Eisenhower's declaration of December 1953 and the amendment of the
MacMahon aot eight months leter laid the foundations of international collaboration
in the nuclear field and led to a substantial intensification of efforts to harness
nuclear energy for psaceful purposes, The First international Conference. on the
Peaceful Uses of wstomic Energy, held in Gensva in the summer of 13955, emphasized the -
czgarness of all countries, end their commitment, to turn to advantage the potentlalltiasjf
of nuclear energy and the technology peculiar to it.
17. Tt may be as well at this point to recall that the main branches of nuclear
technology in the peaceful uses sector fall into five groups:
(a) +the mining end con.entration of nuclear raw materials
(especially natural uranium);
(p) the production of onriched uranium;
the fobricetion of nuclear fuel elements;
(4) the design, construction and operation of nuclear reactors; and
(e) the retrestment or decontamination of irredisted nucleer fuels
(mmwmyofmmdeEManmﬁeﬂmmeaﬁIﬂmmmmL
18, 4 State which commends all the nuclear techniques coversd by the above five
groups - without toking into consideration either the solution of o number of
seientific problems or 1ntpxnatlonal underta klngs - oan con51dcr 1tself in fine fattle
both for the largsst peaceful applications of nuclear energy, esp901ally the productlon
of elsctric powsy, and for its military uses.
19. The five moin technological gyouns are in fact just as essential to the production
of electric power as to that of nuclear deviees. The essential ingredient of a nuclear
device is pilutonium, a by-product of the reaction that takes place in a nuclear reactor,
or enriched uranium produced by the isotopic separation of natural urenium,

TmIMMmgmﬂcmmmmmtmnquwmmrmwmﬁmﬂﬂﬁ(m@mﬁwﬂmﬁmﬂ

20. The tochnical methods used for mining and concentrating natural uranium, the
principal raw material currently used in the peaceful applications of nuclear energy,
are relatively simple and nobt very costly. is a general rule, those countries which
have deposite of uranium treat the ore on the spot, in order, emong other reasons,

to escape the high cost of shipping the ore in the crude stats,
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"7J .21, ‘Twenty years ago, only the United States of smerica, Canada, the (then Belgian)

'” Gongo and the USSR were mining and concentrating natural uranium ores. Today, some
twenty countries at lsast are working their own deposits of uraniferous minerals,

having mastered the methods used for concentrating natural uranium, Vast prospecting

'ﬁIViﬁprogrammes for uranium are being carried out in various parts of the world, mainly

: ' 'by_the United States, France, the Federal Republic of Germany, Japan, Italy and other
-~ countries,

zlihé_pgoduction of enriched uranium

<2. The methods used for producing enriched uranium ars, even today, among the most
- secret in the world., In princéiple, there are many ways of enriching uranium., In

practice, however, the only process at present being used on e vast scale is that known

. as gaseous diffusion, The uranium 235 is extrached from - or, to be more accurate,

~ separated from - the uranium 238 occurring in natural urenium by passing them hoth
- ropeetedly, in the gaseous state, through layers of special material., It is notewarthy
that the only countries producing enriched uranium are the nuclear-weapon States,
i.e.t the United States of imerica, the USSR, Great Britain; France and the Peopla!s
Republic of China,
23, a8 gtated above, enriched urenium is, according to its degree of enrichment, the
basic rav material not only for the nuclear production of electric pover (a very large
" majority of reactors now burn this typs of fuel), bub also for the manufacture of
nuclear devices of the atomic ("i") and thermo-nuclear (MHM) typos.
24? Hot only are the technicel processes used for producing enriched uranium among
the most secrst in the world; the facilities required ars among the most costly,
One of the most modern plants, recently constructed st Pierrelatte in France, although
of very small capecity, is reputed to have cost 1,000 million dollars,
25, Having regard to the small number of facilities and %o the fact that they are used
almost exclusively for quasi-military purposes, it is extremely difficult to estimate
-~ the cost of the enriched uranium produced. Thirteen ysars ago, when the United States
- made available to other countries the first few kilogrems of uranium 235, its price was
- Pixed at B840 a gram. « little later, the price was reduced on a number of occasions
- when, face to face with the prospects of the peaceful uses of nuclear energy, the

Buropean States announced their intention of building a Buropean plant for making
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enriched uranium, Owing o a number of unfavoursble developments this facility was
never built, end France, which had taken the lsad in the matter in 1955-1956, fell
back on a purely nabional solution,

26, According to the latest imerican rates, the price of uranium 235 varies between
£ & and 11 a gram, according to the degree of enrichment., This mosb recent reduction .
ig very probably due to the current resumpbion of efforts to get studies and research
on the congtruction of a Burcpsen uranium-enrichment plant going again. |
=7 The enriehed-uranium supply situstion is becoming more and mofe difficult.

During the past two or three years nuclear emrgy, at least so for as very large power.
stotions are concerned, seems definitely to have become competitive with other sources
of power. It need only be mentioned that, whereas in 1964 only one per cemt of all
elechric power plants commissioned in the United States were nuclear, the proportion
had risen to 25 per cent in 1965 and to 50 per cent in 1966, In 1967, about 55 per cent
of new powsr plant ordered in wmerica was nuclear. The same trend, even if less marked,
is obeervable in the largsst industrially developed countries in the world, especially
in Western Europe and in Japan, |

o8, Torecasts of the future growth of nuclear power arc constanbly being revigsed and
stepped up. USAEC, for instance, foresaw in 1962 thet by 1980 installed capacity in
nuclear power stetions in the United Stetes of imerice would have risen to 40,000 Mie;
but its most recent estimates put the figure at 150,000 MWe, The (teneral Electric and
Westinghouse corporations, the prineipal builders of nuclear stations, have arrived at (
similax forecasts, The principal estimates of capacity installed in Western Europe
match the United States figures.

29, Tt is expected that most nuclear reactors built between now and 1980 will burn
enriched uranium., The United States of umerica is thersfore already faced with the
problem of building a new graniun-enrichment plant.

20, The non-nuclear-weapon Stetes are meeting with considerable difficulty in gaining
access to the techniques necessary for producing enriched uranium, All the more so
because, &8 already mentioned, the processes involved are being operated under the.
clock of military secrecy. But, even were this security gystem to be abolished, and
ot the moment such a change in the situation is bub o remote possibility, there would

etill be substantial differences in the starting point,
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.: 131 In jrqctlce, the nuclear-weapon States will always be able t. make the besh

”‘jfposslbla ¢conomic use of their facilities, because of their requirements in uranium 235

: ;LUr their defence programmes. What is more, they are in a position to write off
_'r;conpletely against their defence budgets all rescarch and development costs, and even
ﬁffthjse of building the installations.

:   The fobrication of fuel clements

.;32...Fual elements are one of the most important components - if not the most
Jimportant component - of nueclear reactors, The techniques employed in their
' fabricaﬁion vary with the type of reactor for which they are designed. .dvanced
':reactors, for example, need fucl elements thot involve particulsrly heavy copitel outlay
- and éomplex technological features which only the industrially advenced countries can
_comménd°

..33. In France and Great Britain fuel-element manufactiring processcs have been

dbveloped by the public atomic unergy institutions, the Cozmissariat 4 1'Bnergic

Abomiqus ngtomic Brnergy Gomm1381qg7 (CE.) and the United Kingdom wtomic Ensrgy
Authority (UKuBs) respectively, In the United Stetes of america, large financial
grants have been made by USLEC, the national nuclear energy authority, for the
development of fuel elements suitable for various kinis of reactor.

34. wlthough the processes used in ths febrication of fuel elements are usually
patented, the necessary licences for making these important components of nuclear
réactors can be bought, and the cost of building the facilities required is relatively
low (of the order of 3 to 4 million dollars).

35? There are industrial plants for maling fuel elements in the United States of
america, Great Britain, France, the Federal Republie of Germany, Belgium and other
industrialised countries,

36? In Italy, the Comitcte Nazionale per 1'Energia Nucleare Z&aﬁlonal Committee for

'.Nuclear Energxdfhga a few laboretories f.r making fuel elements, while three industrial
- plants are being built by the ENI, IRI-Fimmeccanica and Fiat groups respectively for
'3tha manufacture, wnder licence, of different types of fuel clement,

1'37§ Tt can be concluded from the feregoing that access to the technology of fabricating

'jfuel elements ig nobt particulerly difficult for non~nucloar-weapon States,
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38? It should, however, be emphasized that, even though the fabrication of fusl

elements is relatively simple thanks to the llcensing system, the research and

develomment essential to the production of fuel olements with accaptable and competltlve o

economic and technical characteristics are much more complicated and costly, Generally

speaking, the nuclear-weapon States have been able to allocate substantial funds for

fuel-element research and development, given the ambivalent nature of the nuolear sectOf”'"

as a whole and of the particular component itself. "
39, It must in fact be stressed that fuel-element development made an indispenseble
contribution to the operation of the first plutonium-producing reactors in ths United
Stotes of america, Great Britain, France and the Soviet Union, which wers run to meet
military requirements, Similarly, such development was and still is esgential to the

operabion of nuclegr submarines or surface craft of advanced type.

Nuglear reactors: Problems relatlng to different tvoss of reactor, and ggpecially .

to advanced reactors

40, Nuclear resctor technology is particularly complex., It is in essence the ability |
to plan, design, build and operate a nuclear reactor.

4l, It should be remembered that some nuclosr-reactor components can be regarded as
conventlonal, i.e., as being common to electric power production or to chemical plant

of tho traditional type and to nucloar works. However, the ability to plan, design,
build and opsrate a nuclsar rsactor consists in marrying these components to the central,
and most original, part of a reactor, the core, made up of nuclear fuel elements,

42, w8 hes already been gaid, thers are very many types of reactor, There ig an infinite
number of possible combinations of Ffuels, moderators, cooling systems, coolants and
reflectors by which the eﬁergy generated in the core can be oxtracted frum the resctor.
43, Bven though not subject to military security, the t.chniques used in designing,
building and opsrating a nuclear reactor are almost 1nvarlab1y regarded as trade secrets,
They call for highly sophisticated techniques which, as a rule, are available enly in

the industrially adﬁanced countrius.

44, Tt should also be emphésised that most of the reactors that have become compatitive,
and which have therefore been sold and exported, are of the american type, eapecially

boiling-water and pressure-water reactors, menufactured respectively by General Electric
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@j,;and Wbstlnghouse These companies have granted licences to various West-Buropsean

5ff countr1us and to Japan. In some ceses, of which the mosh striking example is the

ifijPodural Republic of Germany, the industries working the licencés have succeeded in

:;1 950ap1ng from them and, in a relatively short space of time, in designing and bullding

'hf“natlonal rezctors virtually in their entirety,

I“{345 There can be no doubt thet in this branch military and ecivilian applications are

T_fﬂubstantlally the same. The technology of breeder reactors, i.e,, of reactors whose

,“;v1tal purpose is Lo produce plutonium for warlike devices, 1s identical with thst

'_:employﬁd in Great Britain and France for deve loping nucleer reactors designsd for the

. production of electricity, The smericans, benefiting by the large availabilities of

'-enriched uranium from military isotopie-separation facilities, have followed the pattern
':ﬂof water-coolud and water-mederated reactors, which burn slightly enriched uranium
' .1natead of natural uraniuwm, There can be no doubb thet in this casa, too, the United
 :States of .merica has derived substantial advantages from being able to use fuel of
zmilitary origin, as well as to call upon experience acquired in the first place with
marine-propulsion reactors, espsclally those used in nuclear submarines.

Thu retreatment of nuclsar fuals: Facilitios for the deconbamination of unrlched

'urmn1Um and for the extroction of plutonium

i46, The fifth group of nueloar techniques comprisas thouse required for decontaminating
irradisted muclear fuel, In practice, only a small part of the fissionable materisl in
the natural uranium or in the enriched wronium is consumed inside the reactor cors. The
‘rest can be used again in ancther roschor if, after the lapse of some time, it is suitably
treated in so-called decontamination or rotreatment facilities,

47. These facilities are indispensable if nuclear ensrgy is to prove competitive. Until
rocent years, retrsatment processes were known only to nuclsar-wcapon States, decontami-
nation facilities being in £ ot essential to the production of plutonium, the basic raw
material for all warlike nuclear devices, Today, therc sre retreztment facilities in at
~least half a duvzen non-nuclear-weapon countrics, among them India, Italy, the Foderal
 Ropub11c of Germany and Japan, Over the past fey years pressure has been mounting in the
}:United States of wmerica, especially in the Joint Congressional Committes on Atomic
' Energy3 for the re-imposition of security measures in this sector

148? The nuclear-weapon States have also been able to utilise research and development
ucredlts nade available fyrom their defence budgets for work on methods of decontaminating
;enriched uranium and producing plutonium., In this respact, they enjoy a distinct

adventage over non-nuclsar-weapon countries,
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ITI., ACCESS TO ADVANCED NUCLEAR TECHNOLOGY

idvanced nuclear reactors

49. Dynemism is one of the typical features of the nuclear reactor sector. The
improvement of reactors already working, or being built, is continually being studied,
together with the development of new types of reuactor with revolutionary features.
50. What we have particularly in mind are the so-called second-generation or inter-

medisia reactors (gas-cooled reactors and the like} and breeders or fast reactors.

Finally, it rmst be stressed that the nuclear reactor sector is one in which very severe

comcotition is still apparent, and one in which hundreds of millions of dollars and
thousands of highly-qualified technicians are committed to research alone.

51, ‘his is why some nuclearly advanced couniries are giving atiention te the problen
of saleguards, and especially to the question of the industrial espionage which night
be stimulated by the introduction of such safeguards, particularly if they were

applied in a discriminatory manner or were too far-reaching.  Some countries are also
concerned about additional economic costs that could result from an extension of the
system of safeguards, or about the technical and administrative restrictions that might
cramp the development of new types of reactor.

Mavinge propulsion and related probiems

52, There can be no doubt that for a long time past the application of nuclear energy
to marine propulsion has had immense possibilities. The most authoritative members
of the nuelesr world consider that nuclear marine propulsion will play a particularly

1/

Moreover, marine propulsion is transforming, and will de so to an even greater

Tmoortant part in sea tramsport of the future.

Y
e

zxtent in fubure, the salient features of the navies of the world. Mresady, dozens

of muclear submarines are furrowing the oceans, and nuclear propulsion has also been used

in i ~craft carriers, cruisers and destroyers.

54. The non-nuclear weapon States have in the last few years run up against great
firiiculties in gaining access to the technology of nuclear marine propulsion as well
58 in procuring supplies of nuclear fuel (slightly enriched wranium) . For their part,
the ﬁuclear—weapon States, and especlally the United States of America, Great Britgin,
the Soviet Union and France, have been able ~ and will be in a position to do so
increasingly in the future - to write off their ressarch and development costs

1/ cf Glenn 7. Seaborg, Chairman, USAEC, in his address to the Governor's industrial
Safety Conference, San Francisco, Gdllfornla, 7 February 1968.

(
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“'in the muclear marine propulsion field against thelr nuclear defence budgets. Moreover,

:f-_in view of the secrecy in which this sector is shrouded, thess States neither grant

© ~licences to work the relevant patents nor make available to other countries either

R 2
¢ thelr scientific lmowledge or the know-how they have acquired.:/

.” 355. hgain, the difficulties hitherto met with by the non-nuclear-weapon States in

. obtaining supplies of fissionable material (slightly enriched uranium) for nuclear

‘reactor intended for muclesr ships - even unarmed ones - or submarines have, as

- dlready stated, been particularly serious.

56. This situation, already grave in the absence of a treaty against nuclear

- proliferation, could get worse with the entry into force of a treaty which failed

to make a clear distinction between nuclear weapons and the use of nuclear energy for
marine propulsion. This observation is equally valid in relation to the liberalisa-
~ tion of nuclear marine propulsion technoclogy and to supplies of nuclear fuels for
marine reactors.

Peaceful atomic explosions

57. The past few years have seen extensive and remarkable developments in the peaceful
use of nuclear explosives. The United States of america in particular has assigned
substantial financial and scientific resources to this sector through the "Plowshare!
programme. In the opinion of the most highly-qualified fmerican experts, peaceful

atomic explosions could prove to be the cheapeslt and guickest way of carrying out

2/ cf., Michael Donne: “Building nuclear subs of great commercial value®, in
the Financial Times of 11 April 1968.  According to the correspondent of this
English daily:

#The UK could gain 'commercial soin-off! from the current naval nuclear
submarine building programme comparable in terms of value to the whole of
the project itself - several hundreds of pounds.

This view is held by Ministry of Defence experts who have studied the
nuclear submarine programme - which involves seven fleet 'hunter-killer!
boats and four Polaris missile-carrying submarines.

Commercial 'spin-off! -~ or the benefits on the commercial side deriving
from experience gained in the military programme - has been most marked
in the shipbuilding and allied industries, and the experience which the
yards are gaining from the construction of nuclear submarines is likely
to be veluable 1f at some fubture date nuclear merchant ships are built ...

Among new techniques have been improved welding techniques; improved
designs of steam-generators; a raising of sub-contractor's standards on
pumps and emergency cooler fabrication; while instrumentation in nuclear
submarines has called for electronic methods previcusly considered
impossible ...%
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projects involving the moving of large amounts of earth, such as the construction of  3f

3/

58, In additlon, muclear explosives hold extraordinary prospects for many under-

canals, ports, mountain tunnels or artificial lakes.

:j
)
S

.

ground purposes.  Among the principal projects making up the "Plowshare" programme,. L
the following are worth mentioning:

(a) Gasbuggy. In this project, underground explosions are being used

to break rock in order to broach new deposits of natural gas.

(b) Roolison and Dragon Trail. This comprises two projects which will no

doubt make it possible in due course to work 30 000 naturel-gas wells in the )

United States, thus doubling that country's lknown reserves of this resource.
They would also lead to the production of an additionsl 300 x 1012 cubic feat
of gas. If successful, the projects could bring in more than 40 COO miliion
dollars.
(c) Bronco. This consists in an experiment in the use of underground nuclear
explosions to convert oil-shales into an extractable form. If succesgful, the
experiment could lead to the exploitation of reserves of crude petroleum'
estimated to be worth 3 to 4 million million dollars.
(d) Sloop. This is intended to make it possible to mine copper from low-grade
deposits, with the help of nuclear explosions.  This technique could double
United States reserves of the metal.
(e) Ketch. Under this project, nuclear explosives will be used to ecreate under-
ground cavities for storing natural gas. Tt is also intended to make similar
cavities for collecting water, with a view to reducing the heavy losses that
oceur through surface evaporation in hot, dry climates.
(£) Thunderbird. This study envisages the gasification of thick seams of lesn
coal over an area of some 200 square kilometres.  According to the estimates,
this technique could make aveilable the energy locked up in 20 00O million tons of
coal, or as much as is contained in lkmown United States reserves of crude
petroleumn.
59. The lead already gained by the nuclear-weapon States in this sector speaks for
itaself. It is obvious that these countries possess considerable rescurces of fission-
sble materials, the essential raw meterials for muclear explosions. Moreover, they

heve the secientific knowledge needed for making atomic devlces, as well as the

3/ cof., the documents submitted to the Conference under items 3(e) and 4(c) of the
provisional agenda.
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Advanced nucleor research

60, S8pecial problems arise in advanced nucl
mentioned research into controlled fusion -
from muelear fusion; for nuclear rocket pro
satellites etec.

6L. ibove all, it should be remembered that
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¢ test explosions carried out during the

@Ar research. Among them should be
i.e.; for the producticn of electricity
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T¥. THE PROBLEN OF SATEGUARDS
MEASURES TO AVOID DISPARITY OF TREATMENT BETWEEN
TUCLEAR-WREAPON AND HON-NUCLEAR-WEAPON STATES

£3. According to the terms of the Treaty on the Non~Proliferation of Nuclear
Weapons as at present drafted, each non-nuclear-weapon Stote undertakes to accepd
safeguards in the form laid down in an agreement to be negotiated and concluded
with TAEA in conformity with the latter's Stetute and with its safeguards system,
in order to guarantse the fulfilment of the obligations agsumed by each such State
wnder the Treaty with 2 view to preventing diversion of nuclear enorgy from
peaceful uses to nuclear wesapons or other nuclear explosive devices (Article II1).
64, Article IIT goes on %o provide that the procedures for safeguards shall apply
to raw meterial and special fissionable natericl, whether the latter is produced,
used or processed in a principal nueclear facility or outside any such facility.
Paragraph 1 of Article IIT also stipulates that safeguards shall be applied io all
rew or special fissionable material in all peaceful nuclear activities carrvied out
within the territory of each State, under its jurisdiction, or anyvhere elss under
its control. It must also be pointed out that article TIT of the Treaty is to be
implemented in the light of the terms of Article IV, guoted in paragraph 62 ahove.
65, Hence safeguards and ingpection do not cover all nuclear activities, from

the mining of nuclear materials to thelr concentration, from nuclear research and
power reactors to retrsatment plants and thelir components, or from facilities

for enriching uranium to fuel elements. Such a provision could not but arect
useless obstacles to peacsful nuclear activities, and would also involve the risk
of irndustrial espionage.

66. Finally, it must be pointed out thet safeguards and inspection would be imposad
only on non-nuclear-weapon Stotes,; whersas those States which possess atomic weapons
{the United States of Amerioca, the Soviet Union, the People's Republic of China,
Great Britain and Frence) would be completsly free from control over their
peaceful and their warlike activities alike.

67. It is true that en 2 December 1967 Proesident Jehnson daclared that the United
States was prepared to accept IiBA's safeguards and inspections in respect of 1is
peaceful nuclear activities, 4 similar declaration was made by the United Kingdom

Government. But it should be zappreciated that, for the moment, these remain simple
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.]deélﬁrations, neither ratified by the Porliuwments of the two countries nor forming
';'ihé_subject of an international agreemsnt. Furtherwere, nsither the Soviet Union
Qhﬁr;_a fortiori, the People's Republic of China 23 France - both of the lattsr
w ha§ing declared that they are not prepared to gign the Treaty - seem to have made
'f u§_their minds to agree to conmtrol and ingpection, even over thsir peaceful nuclear
2i@btivities slone.
.  58. It must be remembered that, in earlier drafts of the Trecaty, the disparity of
.7ﬁtreatment betwesn nuclear-weupon and non—nucleor—veapon States was less marked. In
“the first draft, control was of a purely discretionary ncture, In & later draft,

prepared about two years auo, all peaceiul activities of countries Pardies 4o the

Treaty, wheiher they possessed nuclear weapons or not, were nade subject to
bontrol. Moreover,; control by I4EA or its equivalent wos mentiocned. In other
words, control by reionil orgenizations could have been considered on the same
footing as control by IAEA.

69. By contrast, the draft treaty now under consideration by the Uniied Fations

subjects to ILdA control 21l countries except the nuclenr—wespon States. Hence the

latter would evade all control, either over theilr warlixe or over their peaceful
asctivities. Incidentally, the system envisaged in the Treaty would introduce
Tlegrant discriminafion within the international agencies for aucleor co-operation,
where, if the Treaty were adoptel, some countrizs wouldl be subject to control

while others escaped it completely.

70, Some beliesve thot such a difference in itreatsent would hove serious
rapercussions on the functioning of, for example, the durspean Beonowic Communi ty.

1t could lead to @ move of nuclear activities (indusirial or research) from certoin
States of continentol Burops to the ferritory of une country (Frahce) which

Jossesses nuclear weapons and would accordingly elude IABA's control, whether it
gigned the Troavy or uot.

41, Dispartiy of treatment in the matter of safeoguards would also create considerable
difficulties in both ths supply of nuclear materials and in the export sactor,

72. Bo far =s exports to othor countries are concerned, countries which did not

sign the Treaty would be free to cxport on whatever terms thoy decmed most desirable,
whercas Porfies to the Treaty would be bound to subject their exports to the TAEA

systom of safeguards. This would naturelly create a risk of unfair competition,.
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73, At the same time, the situatipn in the nuclear materials supply sector

(enriched uranium, heavy water, plutonium, natural uranium, stc.) also would bhe
thrown out of balance. The People's Republic of China, France, Great Britain,

the United States of america and the Soviet Union, for example, as nuclearmweapon.
countries, would not be subject to any conditions in respect of, or control over,-
their supplies, whereas the other Parties to the Treaty would be obliged %o agree

to such saleguards,

74. What is more, & non-nuclear-weapon State not a Party might find its supply of  .
naclear fuel cut off by producing countries Parties to the Treaty. The nuclear-

weapon States, especially France and the People's Republic of China, would De

!

exposed %o no such risk, since in their case the Treaty provides neithser safeguards
nor the threat of smanctions should they fail to sign it.

75. 411 these possibilities would create disparity of treatment and pervert
competition. 1In such conditions, the regular and aquitable supply of all countries
using nucleer ores and fuels would be put in jeopardy, and it would be difficult to
gnsurs free traffic in nuclear materials.

76. It should be noted that, at the instance of Ttaly, Article IV of the Treaty
has rocently been re-drafted to taks account of these problems. However,; the
solution adopted is still not entirely satisfactory.

77. True, it is indisputably difficult to cvoid disparity of treatment in respsct
of safeguards when the Treaty itself provides for obligations of different kinds
for nuclear-weapon and noa-nuclear-weapon States respectively. However, there are
a number of measurss that could further reduce this dispurtiy,; or even offsel its
most prejudicial effects.

78, In the first plac:, the non-nuclecr—-weapon Stctes should insist that

safe uards on the peaceful uses of uuclear energy should apply to all States Parties
to the Tresty whether nuclear-weapon States or not. In this way, some legal valus
would be conferred on the obligations assumed unilaterally by the United States of
America and the United Kingdom to agree to the safegpuards on psaceful activities
providaed for in the Treaty, and control would also be extendsd to ths peaceful

nuclear cctivities of the Soviet Unicn.,
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'79. .Secondly, an attempt should be mode fto broaden the territorial application
ﬁf ﬁha Treaty to the maximum. To put it another way, evary possible ocffort should
: fba.made to securc the adoption of such amendments to the Treaty as are likely to
.mdke_it mors widely acceptable, and so to extend the system of saleguards 1o as many
'.ESﬁates as possible.
.80, BMoresover, it is not a matter of chunce that the misgivings entertoined by
'“fﬁany Btates about the non-proliferation treaty relate precisely to the question of

access Yo the techmology of ths poaceful use of nuclear anerygy. Any improvement

Y

- éf the treaty in this respect - os in others - ought thersfore to greourage more
éountries to adhere to if. Improvemonts which could not be adopted forthwith could
be introduced, after the treaty had been signed and ratified, through a system of
complementary conventions.

8l., Tairdly, a principle already accepted in the Treaty on the Non-Prsliferation
of Huclear Weapons and in ILiB4i's Statute ought clearly to be applicd, namcly:

that safeguards apply only to nuclear materials cnd 4o not affect such nuclear
Tacilities as: uranium winesg; concentration and enrichment plaintsy;  loboratories:
research reactors; power roactors; irradiated fuel decontamination faocilities ete.
In othur words, evorything which manifestly is not moterial directly utilisable

Tor the production oi nuclear weapons should be cxempied {rom control.

82. In this spirit, natural urcnium and slightly cnriched uranium, which are of

20 use at all for making nuclear devices, could be freed from control. And in the
final outcome, plutonium and highly enriched uranium -~ the so~called "weapon grade"
- zlone should be subject to control.

83, Such a definition of tao object of control should grextly facilitate its use,
ruale out the erection of futile obestacles +o the peacaful application of nuclear
energy and reduce the risk of industrial espionage.

84. In addition; to offset the disparities in treatmcont which in any case flow
- both from the spirit and from the letter of the Treaty, it would be advisable for
the nuclear—weapon States to liberalise in due course access to nuclear technology
still subject to milijery secrecy. In particular, access o techniques for enriching
uranium (either by gaseous diffusion or by centrifugation), for marine propulsion

end for making peaceful nuclear explosives should be male casiur.
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85, Second, guarantees should be given subsequently concerning the regular and
equitable distribution of nucle.r materizals, especially enriched uranium and '
plutonium, for peaceful purposes. In other words, measures should be adopted thaﬁ.
take into account the three basic requirsments, namely:

(a) security of supply of nuclear majericls; especially enriched uranium;

{(b) maintenance of the price of such materials at a relatively low levels and

(¢) stimulation of the economic development of developing countries. ) |
86. By way of example of a proposal which fully takes these reguirements into
account, that made by the Italian Minister of Foreign Affairs, Mr. Amintore Fanfani,

on 1 August 1967 zt CGeneva, in the Bighteen~Netion Committee on Disarmament, may

usefully be gquoted., On that occasion, Mr. Fanfani proposed that the nuclear—weapon'

States place at the disposal of the non-nuclear-weapon States part ai least of ths
figsionable material they produce. The proposal was incidentally intended to put
an indirsct brake on the production of nuclear weapons by the nuclear Powers, in
ths shapé of an obligation to allocate part of their fissionable material to non-
nuclear countries for peaceful uses. In return, the non-—nuclear countries receilving
the fissionable materizl made aveilabls by the nuclear Powers would have paid for it
at less then the market value., Part of the payment would have gone to the nucleer
producing Powers and ths rest to United Wations funds for aiding the progress of
the developing countries.

87. Mr. Fanfani's proposal stressed the importance of the link beiween the three
factors: the brake on nuclear :rmamsnt; the encouragement of peaceful uses by
guaranteeing continuity of supplies of fissionable matter at a low price; and,
lagtly, the contribution te the economic and social progress of the developing
countries. To its author's way of thinking, implementation of the proposal would
in the first plzce have been a2 gesture of guodwill on the part of the nuclear
Powers 1o ths cause of disarmament:; by showing their readiness to give up part

of their fissionable materials, they would have put the brake - albeit gently ~ on
ths unbroken growth of their military nuclear potential. In the second place, by
making fissionable material available %o the non-nuclear couniriss for paaceful
purposes at% a prefersntial price, they would have plven theuwselves an opportunity
of encouraging concrete measures to close the technological gap, measurss which had

already formed the subject of a speciific Italion proposcl in 1966,
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'88.. Lastly, the proposal sugsested that the propossed itransfer of fissionable

omaterial by the nuclear Powers should bs limited to those non-nuclear countries

wowhich had renounced nuclear armements for themsslves by subscribing to the Treaty

on Non~Proliferation, This would have substantially enbhanced accession to end
signature of the Treaty by such countries which would thereby have enjoysd appreciable

- compensation ~ both moral end material - for their renuncistion of nuclear Weanons.

V. CORCLUSTONS

”H89. The foregoing provisions - had they been adopted — would probably have disposed
of some of the wsightier arzuments which made it difficult to conclude the Treaty
“on Non-Proliferation in those sections where different burdens and different
'obligations are laid on nuclear-weapon States and non-nuclear-weapon States
azpectively.
90. Thus the former would have been obliged to continue to make available to the
non-nuclear Statss ~ possibly for a consideration — the results of research carried
out for defence purposes but vital to the peaceful applications of nuclear ENaTEY.
91, This has hitherto been the practice in respect of the technology of research
reactors, powsr reactors, the fabrication of fuel elements, the decontamination of
irradiated nuclecr fusls etc. But, as hos alrsady been pointed out, this
libgralisation is not complete,
92. If we fail in this, there will be a risk of perpvetuating and even worssning
2 situation which is already creating considerable disparity of treatment and auch
serversion. The non-prolifer:iiion treaty has already called forth serious objections
o some of its politicael aspecis (lack of an uneertaking to disazm on tae part of
the nuclear Powsrs; lack of mecsures to stop "vertical® proliferation; inadequate
guarantees of security; general lack of balance in obligafions between nuclear—
weapon and non-nuclecr-weapon countriss; and so on). It would therefore be a
}zﬁarticularly serious matter if technical and economic objections at least were not
-completely disposed of either by means of complementory asreenents or in the procedures

laid ﬁown for the implementotion of the Treaty itsslf,





