EUROPEAN ATOMIC ENERGY COMMUNITY
EURATOM

THE COMMISSION

SIXTH

GENERAL REPORT

on the

Activities of the Community

(March 1962 - February 1963)

~ MARCH 193 -



collsvs
Text Box

collsvs
Text Box





EUROPEAN ATOMIC ENERGY COMMUNITY
EURATOM

THE COMMISSION

SIXTH

GENERAL REPORT

on the

Activities of the Community

(March 1962 - February 1963)

MARCH 1963






Table of contents

Pages
Introduction . . . . . . . . . . . . . .. 7
Chapter I — Research & Training . . . . . . 21
Chapter I — Dissemination of Information . . . . 101
Chapter III — Industry & Economy . . . . . . 115
Chapter 1V — Health & Safety . . . . . . . . 153
Chapter  V — Safeguards & Controls . . . . . . 169
Chapter VI — External Relations . . . . . . . 177
Chapter VII — Administration & Personnel . . . . 189
Chapter VIII — Fipance . . . . . . . . . . . 199
Chapter IX — The Institutions of the Community and
Inter-Executive Co-opetation . . . . 211

Index . . . . . . . . . . . . . . . . . 235



Annexes

I Implementation of commitments under research and
investment budget in 1962 .

II Financial implementation of the first five-year research
and training programme (budgetary commitments)

IIT Breakdown of resources for the second five-year
programme of research and training .

IV Staff breakdown under the research and investment
budget (posts filled as at 28 February 1963) .

V Research contracts and contracts of association awarded
by the Commission in 1962 .

VI Patent applications filled by the Commission and its
contractors to safeguard inventions developed under
the Euratom research programme (from 1 April 1962
to 28 February 1963)

VII Scientific and technical reports stemming from the
Euratom research programme and published by the
Commission from 1 April 1962 to 28 February 1963

Pages

247

249

251

253

255

273

283



INTRODUCTION

I.  The salient feature of the year 1962 was the drafting of
the Community’s second five-year research and training program-
me (1963-1967). This progtamme, which was drawn up by
the appropriate departments of the Commission and on which
exhaustive and valuable discussions were held with the technical
authorities of the Member States, was adopted, in line with the
terms of the Treaty, as early as July by the Council of Ministers,
which accepted the Commission’s recommendations entirely as to
its structure and in very large measure as to the proportions
which it should assume. The Commission considers that the
slant given to the programme as it took shape in the drafting
stage is broadly in keeping with the Community’s requirements.
With such extensive financial resources placed at its disposal for
a second five-year period, the Commission will be in a position
not only to forge ahead with the research projects launched but
also to expand their scope considerably during the first programme.

The extent of the funds appropriated will enable the
Community to remain on an even keel, primarily through the
possibility which they afford of initiating projects on a long-term
basis. On the other hand, a heavy onus of responsibility will be
imposed on the Commission as regards the fixing of definitive
programmes, the choice between various possible courses of action
and the apportionment of the credits available.

The Commission has repeatedly pointed to the underlying
principle of the five-year programme, which is that Euratom is
responsible for welding together the individual efforts in the
nuclear field to form an integrated grand design at Community
level, an objective which means that the Euratom programme and
the endeavours of the Member States must be dovetailed and
meshed together to create a coherent overall pattern. Each of the
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Member States engages in research activities on which it has
embarked independently and which it is pursuing. FEuratom is the
focal point at which the national programmes are compared and
the sum of them is blended into the Community programme.
The Euratom programme is thus in the nature of an instrument
by means of which it will be possible in the coming five years
to coordinate and supplement the various national programmes
at European Community level,

II.  During this five-year period (1963-1967), the atom, which
has hitherto been considered as belonging in a laboratory, will
gradually take its place in the European economy; the most recent
forecasts on the subject corroborate the view already advanced
by the Commission in its Third General Report. It is now
certain that unit installation prices of a nuclear kW are going to
follow a downward trend. The progressive increase in installed
capacities is also an established fact. The position with regard
to the calculation of nuclear energy costs is becoming clearer and
the likelihood is that at the end of the second programme the
nuclear kWh will in some regions, primarily because of special
conditions, be an economically viable and reasonably priced pro-
duct. It is agreed not only by Community but also by United
States experts that by 1970 this situation will probably become
general.

This means that in the years ahead nuclear energy will exert
an increasingly marked influence on the entire European power
economy and that it will contribute to both greater reliability
in supplies and a stabilization of electricity prices at a relatively
low level. Furthermore, over and above all energy considerations,
the atom will on the technological plane be the dominant factor
in ever-expanding sectors of industrial activity.

While the reduction in the production cost of the nuclear
kWh is one of the key factors in nuclear energy development, it
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is also evident that the place to be occupied by nuclear energy
will be determined by the overall context, the predominant feature
of which is a substantial growth in Europe’s electricity demand.
In the foreseeable future, therefore, the role of energy of nuclear
origin will be a basically complementary one.

As for several years now there has been something of a
glut on the energy market, nuclear power plants are being called
upon to meet power demand solely in the light of the longer-
term data of Europe’s energy problem. But the outlook from
this angle indicated an exceptionally steep rise in man’s energy
needs, and it is possible even at the present juncture te demon-
strate that nuclear energy will sooner or later become a sine qua
non for maintaining the pace of the development of civilization.

In view of these two facts, therefore, the need for coor-
dinated and unified action by the three Communities in the
energy field is greater than ever. The Furatom Commission’s
feeling is that the difficulties at present involved in working out
a European energy policy must be solved without delay. What
is required is to harness all the sources of energy which Europe
will need to have at its command, including nuclear power,
applying the most appropriate method in each case, under the
conditions most calculated to promote economic progress and
the raising of living standards,

It is for this reason that the memorandum on energy policy
adopted by the Inter-Executive Group on Energy on 25 June
1962, and submitted by the High Authority and the two Com-
missions to the Special Council of Ministers of the ECSC, refers
explicitly to Euratom’s second five-year programme. In the Inter-
Executive Group’s opinion, this programme constitutes a major
step towards enabling the Community’s nuclear industries to play
to the full, in the public interest, the important part which they
should assume from the time when nuclear energy is no longer
confined to the research sphere but has firmly established itself
in the everyday economy.
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III. The main task which falls to Euratom in this context is
that of creating, as provided by the Treaty, the necessary con-
ditions for the setting-up and growth of nuclear industries, with
the accent on stimulating economic expansion and intensifying
international exchanges.. In the present context, therefore,
research, the training of scientific and technical personnel, the dis-
semination of information, the observation- of the first industrial-
scale nuclear experiments and questions relating to health and
safety are topics of current concern which cannot be left out of
account in the programmes and plans adopted. These, then, are
the key sectors in Euratom’s activity and must be assigned their
due place in a forward-looking analysis of nuclear energy develop-
ment, which has to be more clearly defined, and within the
framework of an industrial policy which is already being launched.

With regard to the more specifically industrial features of
its activities, the Commission has drawn up its programme for
the participation in the construction of full-scale power reactors.
A first series of projects under the Euratom/United States Agree-
ment is in progress; among. those already included in the pro-
gramme are the SENN (Italian), SENA (Franco-Belgian) and
KRB (German) projects, totalling an installed capacity of over
600 MWe. '

Euratom is also contributing to power. plant construction
through contracts of participation proper in connection with the
contracts pertaining to the three power plants SENN, SENA and
SIMEA. More recently, the Euratom Commission decided to
participate in the KRB project and a Dutch project.

The Commission is giving particular attention to the crea-
tion of the conditions.or circumstances necessitated by the advent
and utilization of nuclear energy. However, a large-scale nuclear
industry can only develop if it is possible to employ, without
the risk .of a bottle-neck, a number of well-organized services
having an economic value—in particular, facilities for the repro-
cessing and fabrication of fuel elements: in the Community and
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plutonium technology with a view to the re-use of this element
for peaceful purposes.

The Commission also attaches particular weight to the long-
term aspects of ore and nuclear material supplies and has already
undertaken detailed studies in this field in cooperation with
Community groups involved. The efficient working of the safe-
guards and controls system laid down in the Treaty continues
to be one of the Commission’s constant concerns,

The health and safety measures would have no scientific
basis without as much coordinated programming as possible in
the field of biology, nor would they be practicable without the
most far-reaching harmonization of the laws of the six Member
States in line with the Basic Standards laid down by Euratom.
Mention should also be made of the regulations governing
insurance and transportation and the questions involved in the
training of specialists, which are of particular importance and for
which the Commission, by means of its programme for partici-
pation in power reactors, is on the way to finding a solution.

In the field of nuclear insurance, the appropriate depart-
ments of the Commission have taken part in the drafting of a
Supplementary Convention to the Paris Convention on nuclear
liability. As the result of a diplomatic conference held in Brussels
from 28 to 30 January 1963, eight European States have so far
signed this Supplementary Convention. The Commission hopes
that ratification will be possible in the very near future without
waiting until a blanket solution has been devised for nuclear
insurance problems on a world-wide scale.

As regards nuclear propulsion for merchant vessels, the
policy pursued by the Commission in 1962 aims at aligning the
excessively divergent measures which have been taken in Europe
over the past few years and determining from the dual standpoint
of technology and economics which project has the most to
commend it.

In order to boost the applications of radioisotopes, par-
ticularly in industry, medicine and agriculture, the Commission
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has set up an information bureau (“EURISOTOP”), which has
now become active.

The past year also witnessed a considerable expansion of
the Community’s policy with regard to the dissemination of
information. In this field, approximately a hundred patent appli-
cations were filed in connection with the Commission’s research
programme, nearly 150 scientific and technical reports were
published (against ten in 1961) and the Information and Docu-
mentation Centre was rapidly built up.

It is clear, then, that the more widespread the use of
nuclear energy becomes, the greater will be the importance
assumed by the machinery designed to afford protection to and
thus inspire confidence in the general public, who, often mistaken-
ly, are alarmed by the very novelty of these activities; here
we see the part which health and safety measures have to play,
as well as one facet of the safeguards and controls set-up.

Despite the present and future importance of the appli-
cations of nuclear techniques in biology and medicine, the advan-
tages afforded by radioactive isotopes, the possibilities, doubtless
significant but of a more long-range nature, offered by nuclear
propulsion for shipping and space travel drives, coupled with
the staggering but probably even more remote prospects held out
by thermonuclear fusion—the paramount peaceful use to which
nuclear energy is put at present is still the production of electrical
energy by nuclear fission. In other words, this subject is no
longer restricted to the purview of the scientist but is already
of concern to the engineer, the economist, the financier and, ergo,
the politican.

It is from this angle that Euratom’s primary aim of the
moment must be viewed, namely that of bringing about the
smooth transition from the laboratory to industry of a form of
energy which can then be produced on economically reasonable
terms compared with other currently known sources of power
generation.

x
¥
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IV. In the present conjuncture, and with this progressive
laboratory-to-industry transition in view, the bulk of Euratom’s
effort, under the second as in the first five-year plan, continues
to be focussed on research into new and the improvement of
existing techniques.

This policy, in line with the Treaty—wich also laid down
the procedure to be adopted for the initial programme—is being
followed up by Euratom not only in its own establishments but
also under contracts placed with public or private organizations
in the nuclear field.

When it first came into being before the setting up of the
Joint Research Centre, the Commission proceeded to adopt the
expedient of contracts. Under the second five-year programme,
about half the credits are for research projects to be carried out
by the Commission itself, the other half being earmarked for
research contracts and contracts of association. The striking of
a balance between intra-Euratom and extra-Euratom research was
one of the Commission’s leading preoccupations at the time of
the discussions on the second five-year programme. The main-
tenance of the balance thus arrived at is particularly vital from
the point of view of enabling the Commission to discharge its
task of coordinating and underpinning the work performed in
the various Community countries.

Contracts placed under the first five-year programme
reached a very high figure, i.e. 414, approximately 200 of which
were awarded in 1962. The contract-holders fall into three main
groups, namely research institutes or universities, public bodies
and private industry. Some of these contracts are designed to
open the way for Euratom’s participation in large-scale projects
initiated by enterprises in the Member States and thus constitute
actual associations under joint management. In such cases, the
work is carried out jointly by national teams and research workers
on the staff of the Commission. Contracts of association, as well
as presupposing a unification of programmes and a pooling of
financial resources and research results, offer the additional asset,
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on the human relations plane, of bringing about close collaboration
among the members of “mixed” teams.

V.  The Treaty provided for the setting up of a Joint Nuclear
Research Centre with the basic function of supplementing the
range of activities already in progtess in the Member States or
having laboratories specializing in the more theoretical studies
calculated to serve the interests of all research workers in the
Community. '

This Joint Research Centre has been duly created, as also
have four branch establishments on the territory of Member
States. For reasons of expediency and economy, the Commission
has deliberately adopted a policy of not creating entirely new
nuclear centtes but has concentrated on the development of
centres already in existence, which some Member States agreed
to transfer to the Community. Thus the Ispra and Petten
establishments, former national centres, have now been either
wholly or partly handed over to the Community. The same
practical considerations underlay the setting up of the Central
Nuclear Measurements Bureau at Geel, in the immediate vicinity
of the Belgian Nuclear Centre (Mol), and the European Trans-
utanium Institute next door to the German Centre at Karlsruhe.

The Commission has displayed justifiable caution in devel-
oping the Joint Research Centre, since there must be no risk of
its covering the same ground as national centres in the Com-
munity. It is true that in a field such as nuclear research the
possible areas of study are so vast that there are still a great
many tasks for the Joint Centre to perform. This is, however,
a problem for the Joint Centre which it is right to bear in mind.

The number of employees engaged on research work at the
present time is over 2,000. This is scheduled to be increased to
3,200 by 31 December 1967—a figure which, moreover, is below
that proposed by the Commission as being commensurate with the
scope and character of the second programme. The Commission
had put forward the higher figure despite the difficulties encoun-



SIXTH GENERAL REPORT — 1963 15

tered in Europe as regards the recruitment of qualified manpower,
a situation which the regulations currently applying in the Com-
munity institutions tend to aggravate rather than to alleviate.

VI. The present Report outlines the large-scale projects initiated
over the past five years, most of which will get into top gear
during the second five-year programme. These consist mote
patticularly of studies of proven-type reactors, which include
graphite- or light-water-moderated reactors. It will bear repeating
that the six Member States’ primary aim in setting up the
European - Atomic Energy Community was energy production.
To be more precise, it was to explore, in the period due to
elapse before nuclear energy becomes absolutely essential to help
meet a constantly growing demand, the various technical solutions
for producing a nuclear kWh on an economically profitable basis.
Some of these possibilities have already evolved virtually to the
conventional stage and are being further developed, as it were,
on this level. Through its participation programme, Euratom
is obtaining the resultant information. Tt is the task of the
research bodies to parallel these particular activities by canvassing
the other possibilities available, more particularly at the recently
created centres.

— These use of natural uranium has the advantage that
there are substantial resources in the Community and at the
moment the world market offers ample opportunities of obtaining
supplies on commercial terms. The efforts made by the French
and British to employ natural uranium have yielded extremely
valuable results, but they do not exhaust all the possibilities as
far as the moderator and coolant are concerned. Hence the
interest aroused by the heavy-water reactors which have been
developed in some Community countries, and hence also the fact
that the Commission has been prompted to undertake a study of
the ORGEL string, in which an organic liquid is used as coolant.
The bulk of this study is being carried out at Ispra, with the
assistance of Community laboratories and firms and in close
liaison with the research on allied subjects, more particularly that
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being performed in the United States and Canada. Furthermore,
the ORGEL string constitutes the focus of a series of research
projects which would otherwise be liable to be more widely
scattered.

— Another approach to the improvement of power gener-
ation is a stepped-up operating temperature, since the current
reactors run at lower temperatures than the generators of con-
ventional electricity plants. It is for this reason that so much
importance attaches to investigating the possibilities of reactors
operating at higher temperatures, such as nuclear superheating
reactors. The same considerations underlie Euratom’s partici-
pation in the DRAGON project and also the projected association
with the Jiilich Centre, both of which are concerned with the
study of high-temperature gas reactors, whose main advantage
is the very high burnup attainable.

— In the case of current thermal-neutron reactors, on the
other hand, the degree of utilization of the energy potential in
the nuclear materials is still extremely low, about 1%, a fact
which underscores the value of developing other reactors known
as breeder reactors, which consume an infinitely higher proportion
of this potential. The vital necessity, for the development of
nuclear energy, of promoting reactors of this type is now being
stressed by the leading authorities on such problems. Euratom’s
rdle in this process is the important one of a stimulating and
coordinating body, as evidenced by its large scale participation,
as to both manpower and credits (35% of the scheduled expend-
iture), in the projects undertaken by the French Atomic Energy
Commission (CEA) and the German Centre at Karlsruhe and
also, during the implementation of the programme, in the activi-
ties currently envisaged in Italy. The cardinal importance of
this sector of research is mirrored in the fact that it absorbs the
lion’s share of the appropriations under the second five-year
programme.

— The outlook for the nuclear industry is contingent in
no small measure on the use of plutonium. This fact, apart
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from explaining why it is so essential to go ahead with research
aimed at deriving a better knowledge of the element, as well
as studies on its systematic recovery and use for power production,
also indicates the hopes set by the Commission on the projected
European Transuranium Institute.

It is, moreover, abundantly clear that all technical and
economic progress is bound up with the furtherance of basic
research, the fons et origo of all the major achievements of our
day and age. This makes it desirable for the Euratom Joint
Centre, following the initiation of the extensive applied research
programmes, to accord special attention to basic research, with
the accent on low-energy and solid-state physics. By the same
token, the Commission feels that it would be in the Community’s
interest to cooperate, at European level, in the research on the
development of space-travel drive, in view of the fact that nuclear
energy is marked out for a leading réle in this field during the
coming years.

It is not the purpose of this introduction to review all the
various Community research activities, details of which will be
found in the appropriate chapters of the present Report. The
examples quoted here are merely intended to illustrate the policy
pursued by the Commission in connection both with strictly
Euratom activities and those designed to widen the scope of
particulatly important projects undertaken by the Member States.

VII. As regards the Community’s external relations, the events
of 1962 have highlighted the increased interdependence between
the activities of the Member States and those of the Community;
a correct understanding of the Community’s best interests would
thus call for greater coordination in this field. The relations
between the Community and the countries possessed of developed
nuclear industries provide a clear instance of the kind of results
that can be achieved by cooperation founded on equality of rights
and obligations when the Community acts as a Community. The
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same reasons which in the case of the Economic Community
dictate the gradual establishment of an economic union within
and a common trade policy towards the outside world apply with
equal force to cooperation in the nuclear field.

Substantial progress has been made in the implementation
of the agreements for cooperation concluded by the Commission
since 1958 with non-Community countries which are particularly
well-advanced on the scientific, technical and industrial levels.

On 9 July, an annex and an amendment to the Euratom/
United States Agreement came into force. The principal effects
of these measures are (1) to enable the industrialists in the
Community to lease the fissile materials needed to fuel power
reactors constructed by them under the Euratom/United States
joint programme and (2) to make available to the Community,
by sale or lease, either for research or for power reactors not
covered by the joint programme, any quantities of highly enriched
uranium which are left over from the quota allotted to the
programme.

. Cooperation with Canada has also developed along satis-
factory lines, the stress here being on heavy-water-moderated
organic-liquid-cooled reactors. In this connection, mention should
be made of the three-cornered cooperation between the Com-
munity, Canada and the United States, a scheme which opens up
promising vistas.

On 4 September 1962, the Commission signed an agreement
for cooperation with Argentina in Buenos Aires.

In the course of the year under review, many links with a
number of other countries were maintained and reinforced in the
technical sphere.

VIII. But the most vital issue to claim the Community’s attention
in 1962 far transcended the realm of external relations as contem-
plated by Chapter X of the Treaty, relating as it did to the United
Kingdom’s application for membership.
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The Commission’s attitude towards this question was
defined in a statement made on its behalf by the President on
14 November 1962 to the delegations of the Six and the United
Kingdom. It set about playing the part which fell to it within
the framework of these negotiations in a constructive spirit.

While unable to do any more than note with regret that
factors outside its own particular province caused the talks to
be suspended, the Commission decided to take a realistic view
and to turn to account what the discussions had already yielded
on the credit side. Thus it is possible to envisage an intensi-
fication and a widening of the collaboration under the agreement
concluded with the British Government in 1959 for scientific
and technical cooperation between the Commission and the United
Kingdom Atomic Energy Authority.

%
*%

IX. On result of these negotiations, so abruptly broken off,
was that the Community institutions themselves were put to the
test. The Euratom Commission for its part faced up to the new
circumstances with the spirit of solidarity demanded by the Treaty
and can thus look to the future with reasonable confidence.
During this crisis—which, things being what they are, is neither
its first nor will it be the last—the European Community showed
that it was a thoroughly viable organism, although still young
and thus exposed to the afflictions of adolescence while already
shouldering adult responsibilities. Even at this stage, two all-
important facts stand out—firstly, as a result of the interdepen-
dence which the six Member States have created between them-
selves, the Community has already reached the point of no return,
and secondly it is by Community methods that the institutions
are overcoming their difficulties, thus clearly testifying to the
realism inherent in the Treaties.

What are the next steps? It is difficult to say at the time
of writing, but what can be stated is that the building of Europe
may proceed in three simultaneous or consecutive stages. The
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first of these consists in improving the existing structures as
regards both organization and powers, more particularly those
vested in the Community organs. The second consists in extending
the scope of the activities petformed jointly by the Member
States to fields other than those expressly referred to in the
Treaties. The third takes the form of a geographical expansion,
either through the granting of membership to new states accepting
the same obligations as the six founder members or by forging
links of all kinds with other states. This latter procedure is
quite in keeping with the Treaties, which have laid down that
associations may vary as to type, objective and conditions so as
to make allowance for the situations of and contingencies affecting
the different European states.

The Euratom Commission, for its part, is aware that its
own contribution to the building of Europe will have practical
consequences of an economic and scientific character but that it
will also be of political value. It is because they are imbued
with the political responsibility that devolves upon them in this
undertaking, which for ten years has been making gradual but
definite progress, that the members of the Commission have made
the cordial and realistic collaboration which unites them as col-
leagues the object of their utmost efforts and their highest hopes.



CHAPTER 1

RESEARCH AND TRAINING

I. Elaboration of Programme

A. Liaison with national and Community bodies (paras. 1 to 3)

B. Groups of experts and study committees set up pursuant to the
terms of the Treaty (paras. 4 to 9)

II. Resources and Facilities (para. 10)

A. The establishments of the Joint Research Centre (paras. 11 to 26)
B. Associations and contracts (paras. 27 to 32)

II1. Carrying out of Programme

. Development of reactor strings (paras. 33 to 78)

. Allied studies (paras. 79 and 80)

. Materials testing reactors (paras. 81 to 84)

, Res9e1a;ch on plutonium and the transplutonium elements (paras. 85
to

. Nuclear measurements (paras. 92 to 96)

. Controlled thermonuclear reactions (paras. 97 to 104)

. Biology (paras. 105 to 110)

. Radioisotopes and marked molecules (paras. 111 to 113)
Scientific information (CETIS) (paras. 114 to 118)
Other research (paras. 119 to 132)
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IV. Training and Instruction (paras. 133 to 137)

1. Elaboration of programme

A. Liaison with national and Community bodies

1. The distinguishing feature of the year 1962 was the drafting
of the second five-year research and training programme, one of
the main characteristics of which was that it provided a variable
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but frequently substantial reinforcement of the ties established
between the programmes of the individual Member States as
well as between these programmes and the aims pursued by the
Community. This pattern of interwoven endeavours, the creation
of which is paramount among the Community’s objectives, will
find its clearest expression in the new associations which will be
formed in addition to those already in existence and which will
serve, as did their predecessors, as a framework for most or even
all of the projects undertaken by the Six in various important
fields.

On a proposal from the Commission, and after a period
of preparation devoted to the thorough analysis of the docu-
ment, in collaboration with both the Scientific and Technical
Committee and the Consultative Committee for Nuclear Research,
the programme was approved by the Council of Ministers on
23 July 1962.

The Commission was particularly appreciative of the
assistance provided by the Scientific and Technical Committee,
which played an effective part in all stages of the work involved
in drafting and putting the finishing touches to the second five-
year programme. The Commission, for its part, has given every
consideration to the opinions formulated by the Committee.
Furthermore, it has endeavoured to dovetail the work of the
Scientific and Technical Committee with that of the Consultative
Committee for Nuclear Research, an organisation having different
aims and different terms of reference. This coordination has
been mirrored primarily in the creation, on the initiative of
the STC, of a working group in which the representatives of the
two Committees have carried out a joint examination of the
problems bound up with the development of the ORGEL Pro-
gramme in the course of the second five-year period.

Moreover, the Scientific and Technical Committee has been
kept regularly informed of the work of the Consultative Com-
mittee, while at the same time its own opinions have been made
known. to the. national experts, a system which has made 2a
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valuable contribution to the coordination, on the Community
level, of the national research programmes.

In line with the policy which it has been pursuing since
1958, the Commission has consulted the STC on all the major
problems stemming from the launching and execution of its
programmes relating to both the scientific field and that of
industrial promotion. Among the problems scrutinised in 1962/
1963, particular attention should be drawn to those concerning
the construction at Ispra of the critical experiment ORGEL and
of the ESSOR reactor, the activities carried out in the field of
fast reactors and advanced gas reactors, as well as the setting up
and development of the European Transuranium Institute.

2. The work of the Consultative Committee for Nuclear
Research, on the other hand, as well as helping to bring about
interdependence between the programmes of the Member States
and those of the Community, has in fact enabled each side to
find out about the programmes, in which others were engaged
and the resources provided for carrying them out, to make a
comparison between these programmes and, in’ certain areas, to
distribute effort carefully in line with the general interest. Even
in cases where circumstances would still seem to militate against
the pooling of research, the periodic meetings held by this Com-
mittee continue to be important for the opportunities which they
offer for far-reaching exchanges of information as well as for
wide-ranging discussions on the programmes of each in the spirit
of Article 5 of the Treaty.

3. Direct contacts with the nuclear research bodies, either
public or private, have by no means been neglected. These
connections have enabled the Commission to keep abreast of the
activities undertaken by the individual states and, to a certain
extent, of the trends to be followed in the future by research
centres and institutes within the Community. Unfortunately
the information conveyed to the Commission by these bodies has
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not in all cases been as complete as could have been wished and
it will be the task in the years ahead to arrive at a better mutual
understanding and thus to perfect programme coordination .

B. Groups of experts and study committees set up
pursuant to the terms of the treaty

The committees and working groups already mentioned in
the previous reports have all pursued their activities regarding
information, study and coordination in their respective fields,
with the exception of the high flux reactor group, which has
not met this year. The bringing into operation of materials
testing reactors in the Community raises in fact problems which
are, above all, technical and for the study of which the group,
whose terms of reference were of a general nature, had brought
about the creation of a certain number of specialist sub-groups.
Paragraphs 4 to 9 below give an account of the activities carried
out by the working groups in the fields of dosimetry, hot labora-
tories, irradiation devices, radioisotopes and biology.

a) Dosimetry

4.  The work required by this group, concerned with the
development of an standard method for thermal neutron flux
measurement, was successfully concluded by a sub-group headed
by Mr. MOTTE (CEN), which focussed its attention on problems
connected with the measurement of spectra and of integrated fast
neutron fluxes. Two publications deal respectively with the
standardization of the cobalt method for the measurement of
integrated thermal neutron fluxes (!) and on the effective cross-
sections for activation neutron detectors, which the group recom-
mends should be adopted by all Community laboratories (2).

(") Paper SM 36/106 by Mr. F. MOTTE at IAEA Symposium on the detect-
ion and dosimetry of neutrons and the standardization of neutrons
sources, Harwell 10-14 December 1962.

() Document compiled by Mr. BEAUGE of the CEA on behalf of the
Dosimetry Working Group.
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A survey on in-pile gamma radiation measuring methods
has likewise been launched by the group with a view to sub-
sequent standardization.

Finally, a report on the group’s activities was given at the
TIAEA Symposium and published as a Euratom report (Report
Euratom No. EUR 88 f.).

b) Hot Laboratories

5. In the course of the two meetings held in 1962, the hot
Laboratory Design Committee drew up a list of the remote-
control handling devices used in the Community and compared
their respective merits. Regulations governing the construction
and use of hot laboratories have been analyzed with a view to
carrying standardization a stage further. The Group’s attention
was likewise engaged by problems connected with work carried
out under water and the equipment used in hot cells for operations
involving cutting and post irradiation tests. Progress reports on
the various hot metallurgy laboratories under construction have
enabled the experts to obtain an overall picture of the situation in
the Community.

¢) Irradiation Devices

6.  The meetings held by this group have made it possible to
carry on with the exchange of experience and information acquired
on the technical problems linked with the construction and use
of irradiation devices in materials testing reactors within the
Community. These problems bear mainly on the irradiation
behaviour of these devices and the samples which they contain.

A study on the behaviour, in devices exposed to irradiation,
of the thermocouples in use and the development of new ther-
mocouples designed for the measurement of higher temperatures
has been undertaken by sub-group comprising experts from the
testing stations concerned, whose attention has been mainly
focussed on a thermocouple development programme which the
Community is to launch shortly at Petten in collaboration with
the national research centres.
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A survey on the safety standards applied in the Community
has been started by the group with a view to bringing them
subsequently into line.

d) Irradiation Capsules

7. This group, which is working in close collaboration with
the previous one (irradiation devices), has been engaged on the
study of problems bound up with the production of cobalt 60 in
reactors as well as on various other questions coming within
its scope.

e) Radioisotopes

8. It was decided to set up in 1963 two new study groups
whose respective tasks would be the study of analysis and control
methods in radioisotope production and the codification of radio-
isotopes used in medicine.

The decision was also taken to set up a Liaison Committee
for the radioisotope producers.

f) Biology

9. In 1962, the studies of the Consultative Committee on
Biology were centred on the range of activities set out by the
Commission in the field of biology in the draft for the second
five-year programme.

The plan was, however, revised after the adoption of this
programme, since the funds provided for this period fell short
of expectations. Under the revised plan, the development of
biological research in the light of experience will call for a
tightly-knit system of coordination between the projects under-
taken on the national level, the necessity for which was clearly
acknowledged by the Council of Ministers at the time this deci-
sion was made. The above Committee, moreover, has had an
extremely useful part to play in the sifting of research proposals
submitted to the Commission by the national laboratories.
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II. Resources and facilities

10. The aim of the Community consists, by definition, in the
pooling of all the efforts of its members. As far as Euratom is
concerned, this pooling of effort is effected on the one hand by
a Joint Nuclear Research Centre—a true Community enterprise—
and on the other hand through the coordination, mainly by way
of research and association contracts, of the research efforts made
in the various countries.

The paragraphs below contain some general pointers on
the development of the establishments of the Joint Centre as
well as on the work carried out under contract. A detailed
description of the research and of the results obtained may be
found under point IIT entitled “Carrying Out of Programme”.

A. The establishments of the Joint Centre

General Considerations

11. During the period under review, the establishments at Ispra
and Geel reached an important milestone in their development:
the phase of large-scale investment for building up the infra-
structure is coming to an end, while the stage involving the
installation of working teams is well advanced. On the other
hand, a start has only just been made on the creation of the
Petten and Karlsruhe establishments.

The following paragraphs are intended to provide a detailed
picture of each of these establishments. In a general way
however, it should be pointed out that cooperation between all
the establishments, a constant concern of the Commission, finds
its expression in exchanges of staff and in numerous contacts at
all levels. : '

- The gradual satisfaction of the personnel requirements of
the. various departments has also made it possible to institute a
useful system of staff rotation between the Euratom head office,
the Joint Centre and the associations. -
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1) Ispra

a) Development of the Establishment

12. In the course of the reporting period, the sfaff of the Ispra
establishment have reached a figure very near to that authorized
by the Council in 1962, while the instruction programme, as well
as the installation and fitting out of the laboratories, have all
gone ahead. The groups concerned with industrial safety and
radiological protection habe been merged to form a single
department.

13.  As provided for in the agreement governing the handing
over of the Ispra Centre to the Community, the Ispra I research
reactor continued to operate under Italian Government super-
vision, being transferred to Community control on the expiry of
the transition period on 1 March 1962. Under the Ispra agree-
ment, the experiments of the Italian programme will have priority
for another two years.

14. The buildings, worth 9 million EMA units of account, to be
borne by the CNEN under the terms of the agreement with the
Italian Government, have been nearly finished. Plan revision,
coupled with salary raises and rising construction costs, have
caused the original estimates to be exceeded by about 10%.
As of 1 March 1963, only one building to accommodate offices,
a technology laboratory, a metallurgy workshop and some extras
forming part of the infrastructure remained to be completed under
this programme.

In the autumn of 1962, the metallurgy department, which
had previously been occupying laboratories rented from SORIN
at Saluggia, was able to move into its new buildings at Ispra.

At the end of 1962, a construction programme financed
by Euratom and covering the building for ECO, medium-activity
metallurgy laboratories, an extension of the dining hall and
various annexes, was launched. Furthermore a start was made on



The four existing establishments of Euratom’s Joint Research Centre are at Lspra,
Petten, Karlsrube and Geel. ILarge scale construction work was carried out at all
Sour sites in 1962.  The above photograph shows the ECQO reactor building in an
advanced stage of construction at Ispra (located about 45 miles from Milan).
ECO (expérience critigue ORGEL = ORGEL critical experiment), which
Jorms part of the ORGEL reactor string, is used for evaluating the neutronics
of heavy water/organic liquid lattices.
(Euratom photograph)
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the drawing up of plans for a building to house the reactor
physics department.

At the present time, most of the laboratories are fully
equipped and have at their disposal the best available apparatus
and instrumentation. The central workshop has been transferred
to its final building, a move which has made it possible to install
and organize it on an extremely rational basis.

The overall development of the Centre calls for a substan-
tial extension of the road network and of the drainage and
piping system (electricity, water heating, effluents). The work
is already in progress but is being held up considerably by the
limited funds allocated to construction.

15. The housing problem has been eased to a certain extent
by private initiative, but rents are still in many cases too high for
employees in grades B and C, and the construction programme
to be financed by the Italian Government has been seriously
delayed. Work is expected to start on the construction of the
first 400 units at Varese in the spring of 1963. The start of
the second phase of the construction schedule for the European
School has likewise been held up by about 9 months, which
means that the secondary school will not be able to move into
its new building until the end of 1963. It should be noted
that the European School has about 600 pupils whose parents
are working at Ispra,

In December 1962, the first halls destined for conferences
and scientific seminars were opened, which has made it possible
to discard the temporary expedients resorted to until that date.

16. The large number of visitors arriving to exchange views
with their fellow-scientists has included a group headed by
Professor Mossbauer which is now engaged in the United States
on work in the field of low-energy physics. This particular visit
was connected with the discussions which have been held
concerning the possible undertaking of work on basic physics
at Ispra.
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The Centre has also played host to numerous journalists
from te Community countries (64 in 1962) and 47 batches of
visitors.

b) Activities

17.  As in the previous years, the establishment’s activities have
been to a large extent centred on work connected with the
ORGEL project, in which the reactor physics department, together
with the sections dealing with metallurgy, technology, heat
transfer, physical chemistry, and chemistry, have played a major
part.

The construction of the ORGEL critical experiment (ECO),
the first reactor built at Ispra by the Community, has been
actively pursued and it is scheduled to come into operation at
the beginning of 1964. The preliminary work for the construction
of the ESSOR test reactor has also been commenced. The details
on these two projects are given under points 48 to 60, devoted
to ORGEL,

Other research carried out at Ispra is described under the
following points:
Computation and automatic documentation 114 to 118

Nuclear physics 119
Mineralogy and geochemistry 121 to 124
Direct conversion 130 and 131
Magnetic resonance 132

In 1962, the results obtained with these projects were
covered in a number of reports—about 30 a month on average—
published sometimes as Euratom reports and sometimes in jour-
nals or in the proceedings of scientific congresses. Scientific
meetings of one kind or another (congresses and symposia)
were attended by 234 members of the Staff in Europe, and by
24 outside Europe, mainly in the United States and Canada.

The stepped-up pace of activities and the new laboratories
available have made it possible for the Ispra Centre to play an



G

nother construction project in progress at Ispra : the technology building erected

under the agreement for the setting up of this Joint Centre establishment. The
Italian authorities provided Euratom with the land, the existing buildings and an

appropriation of 9 million EMA wu.a. for new buildings.
(Euratom photograph)
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important part in the fraining and instruction programme pursued
by the Commission for the last few years. Under this scheme,
153 visitors were received in 1962, 109 being students and
44 being visiting scientists (1).

2) Petten

18. The agreement with the Dutch Government on the setting
up at Petten of an establishment of the Joint Centre was ratified
by the Dutch Parliament on 25 July 1962. On fulfilment of
the various conditions stipulated, the agreement came into force
on 1 November 1962. On the same date, the high flux reactor
(HFR) and a 60 acre site were handed over to the Community,
which also has an option on a 50 acre intermediate site.

Under the agreement, the Reactor Centrum Nederland
(RCN) is to remain in charge of the reactor’s operation for a
four-year transition period. A contract concluded between this
body and the Commission establishes the rights and obligations
of each party with regard to the management and operation of
the reactor, at the same time laying down the manner in which
the Community establishment is to make use of certain general
services belonging to the Dutch centre in order to avoid
duplication of effort.

19. A construction programme has been launched under which
the ground was broken in 1963 for several important buildings.

Two prefabricated buildings intended to house the first
research teams and administrative officials have been ordered
and it is hoped they will be available by September. At the
same time, work will be started on the construction of a large
technology shed which should be completed sometime in the
second half of 1964. Finally, design studies relating to a cold
laboratory and a medium-activity laboratory will be initiated
in the course of the first half of 1963, construction work being
scheduled to start at the beginning of 1964.

(*) Cf. paras. 133 to 136 for information on trainee schemes and instruction.



32 EUROPEAN ATOMIC ENERGY COMMUNITY

The establishment’s infrastructure will be rounded off by a
road network providing easy access to the various buildings.

To facilitate operation of the HFR reactor, it proved
necessary to equip one of the swimming-pools with a dismantling
cell, which has already been designed and ordered and which is
expected to be ready for use at the beginning of 1964. This cell
will be fitted out with the equipment necessary for the dismantling
of irradiated experiments.

Lead cells for post-irradiation studies, as well as two loops,
one for molten salts and another for hydraulic studies, will also
be installed.

20.  Although the new establishment will be primarily concerned
with the operation of the HFR reactor (), a certain number of
research projects have already been launched. In order to get this
work under wat as soon as possible, agreements for cooperation
have been concluded with experienced teams at Ispra, the CEN
(Grenoble), the CEA (Saclay) and Oak Ridge. Discussions are
in progress with a view to making a similar arrangement with
the University of Delft.

The areas of research in which work has already started
deal mainly with the development of molten-salt fuels, the main-
tenance of active circuits and the hydraulic problems bound up
with the irradiation experiments performed in the HFR reactor.

It proved necessary to pay particular attention to staffing
problems, the most vital point being concerned with recruitment,
housing and the setting up of a European School.

3) Karlsrube (European Transuranium Institute) (2).

21.  As pointed out in the previous annual report, the Institute
building was designed in 1961 on the basis of a framework

(') See para. 84 for data on HFR reactor.
(*) See paras. 85 et seq. for information concerning research on plutonium
and the transplutonium elements.



In November 1962 the high flux reactor (HFR) at Petten (located on the sea

about 30 miles NW of Amsterdam) was officially handed over to the Community.

This represents an important contribution on the part of the Netherlands to the

launching of the new Euratom ecstablishment. Aerial view of reactor and its
auxtliary laboratories.

(Photograph by Aero Camera — Amsterdam)
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programme: approved: by the..Commission ‘after 'a ‘favourable
opinion had been obtained from. the Scientific and Technical
Committee and the . Euratom/Gesellschaft fiie, Kernf,orschung
planning group. The apphcatlon for permlssmn to build : was
filed with the German authormes w}nch recently 51gnlf1ed their
approval I

The bulldmg “will consist of six wmgs basic studies
Iaboratory, ‘high-activity alpha and | gamma Taboratory, cold laborat-
ories, technology shed, technology laboratoties and administration
block.” The construction “schedule consists ‘of two phases which
will be started at an interval of about 'si¥ ‘tonths. ' The ‘rough
work connected: with the ! first  phase--+administration ’ block,
changing tooms:and: basic studies ‘laboratoty—was commenced in
November 1962 by a:group of French-and German: firms: selected
after. the issue of a -Community-wide call for:tenders.: This will
be followed up, in April 1963, by a second phase for the erection
of the cold laboratory and a technology shed. ; Barring. upforeseen
contingencies, the first teams will be set up. at Karlsruhe before
mid-1964, and ‘the whole complex should be completed in, 1965,

22. Smce the end of 1962 ordel;s have been placed in_ the
Commumty for, certan;t items of _equipment. eqtalhng long delivery
dates. , In view of the time necessary for the construction of the
laboral;ones, the placmg of, ordqrﬁjhas lagged behmd but the
rate will. speed up. con,s1derab1y tpqvgrds the end of 1963

23." Considerable efforts have been made in connection with
the recruitment of, research, staff, and it has been possible to fill
all the hlgh or medlum-rank per,manent slots prowded for .in the
budget: Pendmg compleuon of, the laboratories, most oj the
engingers are. attendmg advanced training . coutses. at nanonal
centres in the Community as well as at the American centre in
Hanford. A small team is workmg at Karlsruhe on problems
connected with’ laboratory construction,
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4) Geel (Central Nuclear Measurements Bureau) (1)

24.  The Bureau has been expanded in line with the programme
laid down by the Commission in 1960 and 1961 after examination
by the Scientific and Technical Committee.

The buildings destined to house the Van de Graaff acce-
lerator and the auxiliary laboratories were completed in
May 1962. The delivery of the accelerator itself, the first
machine of this type which the vendor has built in the Com-
munity, was unfortunately delayed by six months owing to a
technical mishap in the factory. It was therefore impossible to
start installing the machine before December.

In October work was started on the site for the linear
accelevator building, At the same time, six neutron time-of-flight
measurement paths were built and fitted out. The linear accel-
erator, which was ordered in 1961, should come into operation
by the end of 1963.

Work was also started in October on the construction of
a building for mass spectrometty and the sample preparation
laboratory (the first stage of its development).

25.  The fitting out of the laboratories has been continued in
a regular manner. Special mention should be made of the instal-
lation of a new mass spectrometer intended for use in the
examination of alpha-active substances, as well as of electron
bombardment vacuum evaporation apparatus. Other equipment,
including a beta spectrometer*has been ordered. With the excep-
tion of the neutron group and the sample preparation laboratory,
the departments are now considered to be adequately equipped.

26. The material resources are thus already available, or at
least they should be in the very near future. As far as personnel
is concerned, on the other hand, requirements are more difficult
to satisfy. In order to bolster up its limited staff, the Commission

(") Cf. points 92-96 for information on work in the field of nuclear measure-
ments,



In 1962 the ground was broken at Karlsrube for the construction of the European
Transuranium Institute building. The photograph shows the German nuclear
research centre near which the Euratom establishment is to be built.

(Photograph by Kernreaktor Bau- und Betriebsgesellschaft — Karlsruhe)
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would like to arrange for the secondment of experts from the
Member States.

B. Associations and contracts

27. While the Joint Centre was being developed, the Com-
mission has continued to ensure that national bodies, both public
and private, remain closely associated with the cartying out of
the programme.

In order to do this, it has followed the three-pronged plan
of campaign which will be examined below: contracts of asso-
ciation, research or study contracts and supply and service
contracts.

1) Contracts of Association

28.  The so-called contract of association represents the most
original and at the same time the most important type of contract
concluded by the Community. The Community’s efforts are thus
linked up with those exerted by national enterprises in fields
which call for both sustained and large-scale operations. The
Commission assists by supplying the additional resources neces-
sary to ensure that the work is carried out on the appropriate
scale. These contracts are administered by a Management Com-
mittee, on which both parties are represented, and which fixes
the detailed budget and supervises the execution of the work,
guiding it in certain directions in line with the objective aimed
at and keeping track of the manner in which it is executed by
means of teams which, under the direction of a project chief
appointed by the Committee, comprise, besides the staff provided
by the other party in the contract, a considerable proportion of
research workers recruited by the Commission throughout the
Community.

This means that, quite apart from the financial arrange-
ments, even the day-to-day work reflects the Community-wide
character of the enterprise. This method makes it possible,
furthermore, to carry out a concerted action without setting up
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a new institution in the legal sense of the term, thus keeping
administrative requirements pared down to a minimum,

29.  Among the fields covered by such contracts of association
attention may be drawn to:

— thermonuclear phenomena (*). In this field, the research
carried out under the Community’s atoms-for-peace pro-
gramme are all covered under the contracts of association;

— fast reactors (2). The reorganization of Community acti-
vities is being continued so that the Community will soon
be in a fairly strong position for the purpose of colla-
borating in a useful way, and on favourable terms, with the
United States and Great Britain;

— bhigh flux reactors (). The most modern high flux reactor
in Europe (BR 2) is being operated at Mol under an
association between Euratom and the CEN;

— bhomogeneous reactors (*). Certain sectors of nuclear
physics, radiobiology as applied to agriculture and animal
physiology, and isofope geology.

The following table gives a list of the new contracts of
association concluded in the course of the budgetary year 1962.

Contracts of association

Eotalhamount to be borne
. y the Commission for
Field Number the entire duration of the
contract (in EMA u.a.)
Biology 1 900 000
Controlled thermonuclear
reactions 4 16 213 000
Fast reactors 1 32 373 000
6 49 486 000

(") cf. paras. 97-104
() cf. paras. 34-39
(*) cf. paras. 81-83
(*) cf. para. 77



A view of the Geel establishment (CINMB). The building bousing the 1an de
Graaff accelerator is on the right.
(Euratom photograph)
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2) Research Contracts

30. The Commission also charges various bodies in the Com-
munity and, in exceptional cases, in countries outside the Com-
munity, with the carrying out of research or of studies less
extensive in scope, and of shorter duration. These contracts, as
well as providing a source of fresh knowledge to the Community,
enable the industries to increase their technological potential.
The Commission concluded 133 contracts of this type in 1962,
the breakdown being given in the table below:

Research Contracts

Total amount to be botne
by the Commission for

Field Numbet the entire duration of the
contract
Research and development
programme under US/Eura-
tom Agreement 28 4 296 000
ORGEL project 25 2 247 000
Fast reactors 2 82 000
Gas reactots 1 500 000
Homogeneous teactors
(SUSPOP) 2 91 000
Biology and health and safety 7 467 000
Transplutonium elements 2 1 643 000
Scientific data processing 9 177 000
Marked molecules 21 265 000
Fission products 2 1 822 000
Radioisotopes 16 377 000
Technical and economic
studies 10 232 000
Miscellaneous research 8 414 000
133 12 613 000
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Furthermore, certain contracts concluded in previous years
have been followed up by supplementary financial clauses for a
total amount of 1 900 000 EMA u.a.

A detailed list of all contracts concluded in 1962 is attached
as Annex V to this report.

3) Other Contracts

31. Under this heading, sizable supply and service contracts
have been concluded in connection with the new constructions
at Ispra and Karlsrube, for which, in 1962, the Commission
awarded contracts to the tune of a total amount of about
3 million EMA u.a. Apart from the costs of buildings and
various supplies, this figure also covers transactions relating to
the performance of wotk of an incidental character such as tests,
analyses, the provision of certain setvices, etc.

***

32. The Commission has decided to proceed henceforth by
publishing in the Journal Officiel invitations addressed to the
bodies concerned to take part in its programme, This is intended
to enable such bodies to submit information on their abilities and
experience and to put forward suggestions so that the Commission
will be in position to establish the procedure for the carrying out
of its research programme on the basis of a thorough knowledge
of the various possibilities available in the Member States.

The first invitation, published on 1 December 1962, elicited
nearly 400 replies by 1 March.

III. Carrying out of programme
33.  After the previous paragraphs, one of which was devoted

to the preparation of the programme and the other to Euratom’s
resources ( Joint Centre establishments and contracts), the fol-
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lowing pages contain a detailed description of the execution of
the research programme. The exposition will be made in the
following order:

A.

Development of reactor strings

1. Fast reactors (paras. 34 to 39)
2. Advanced gas reactors (DRAGON project, high tem-
perature thorium reactor) (paras. 40 to 45)

3. Reactors fuelled by natural or slightly enriched uranium
{(ORGEL — Halden — water reactors — research and
development programme under US/Euratom Agreement)
{paras. 46 to 76)

4. New reactor types (homogeneous reactors and reactors
cooled by water-steam mixtures) (paras. 77 and 78)

Allied studies
1. Waste processing (para. 79)

2. Reprocessing of itradiated fuels by dry method
(para. 80)

Materials testing reactors

1. BR 2 (Mol) (paras. 81 to 83)
2. MTR (Petten) (para. 84)

Research on plutonium and transplutonium elements

1. Programme of Katlsruhe Institute (para. 85)

2. Plutonium recycling (paras. 85 a) tot 88)

3. Research on transplutonium elements (paras. 88 to 91)

Nuclear measurements

1. Neutrons (para. 92)

Stable or long-lived isotopes (para. 93)
Absolute counting of radioisotopes (para. 94)
Sample preparation laboratory (para. 95)

MoR N

Contacts with national and international bodies
(para 96)
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E.  Controlled thermonuclear reactions

1.

Coordination of activities and creation of new asso-
ciations (paras. 98, 99)

2. Research programme carried out under contracts of

association in the field of fission (paras. 100 to 104)

G. Biology

1.

Study of the harmful effects of radiations on living
organisms (paras. 105 to 108)

. Application of nuclear techniques in agriculture

(para 109)

. Application of nuclear techniques in medicine

(para. 110)

H. Radioisotopes and marked molecules (points 111 to 113)

1. Scientific information (CETIS) (points 114 to 118)

J. Other rescarch

1.

MR W N

Nuclear physics (paras. 118a. to 120)

Mineralogy and geochemistry (paras. 121 to 124)
Isotope geology (paras. 125 to 129)

Direct conversion (paras. 130 and 131)

Magnetic resonance (para, 132)

*
Ak

A. Development of reactor strings

(Fast reactors — advanced gas reactors — natural or
slightly enriched uranium reactors — research and development
programme under US/Euratom Agreement)

1) Fast Reactors

34.  As far back as 1957, the Commission was contemplating,
in the field of fast reactors, an extensive programme embodying



In July 1962 the Commission signed a contract of association with the French

Atomic Energy Commission (CEA) for the design, construction and operation

of the 20 MWth fast neutron experimental reactor RAPSODIE. The photo-

graph depicts the mechanical and technical test building. RAPSODIE is located
near Aix-en-Provence at Cadarache.

(Photograph by Jean Biaugeaud, Arcueil/Seine)
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all projects undertaken or envisaged in the Community. This
type of reactor is destined to play, by the 1980’s, an important
part in the production of nuclear electricity. It affords the
following advantages:

— it is able to produce, from a fertile material, more
fissile material than it uses. This “breeding” makes it possible
to use a much larger proportion of the energy potential possessed
by uranium and thorium for the production of power;

— it permits the optimum nuclear utilization of plutonium,
rich in the higher isotopes, which is produced in large quantities
by thermal reactors, particularly by those of the natural-uranium-
graphite-moderated-gas-cooled type;

— the first studies performed holt out the hope that it
would be possible to cut the investment costs per kilowatt and
thus to produce energy at attractive prices.

The credits allocated to this string in the first five-year
programme were sufficient for an effort of limited scope bearing
fundamentally on design and preparation.

As a result of this preparation work, the Council of
Ministers, after discussions within the Scientific and Technical
Committee and the Consultative Committee for Nuclear Research,
decided to appropriate for fast neutron reactors a credit of
73 million EMA u.a. under the second five-year programme.
This sum, which represents about 35% of the total programme,
underscores the desire of all the parties concerned to act with
vigour and to place the subject of fast reactor design high on the
list of the Community’s priorities.

The report presented by the USAEC to the President of
the United States in September 1962 shows that American efforts
are following the same trend.

The points below set out, on the one hand, the develop-
ment of a coordinated programme (with the CEA, Karlsruhe and
the CNEN) and on the other hand the activities of the Joint
Research Centre.
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a) Development of Coordinated Programme

35. The negotiations with the French Atomic Energy Com-
mission (CEA) embarked upon in 1961, resulted in July 1962
in the signing of a contract of association bearing on the design,
construction and operation of the experimental reactor RAP-
SODIE (20 MWth) and of a high-flexibility critical fast neutron
mock-up. A standard source reactor, to become critical in 1964,
will round off this group, while the other reactors are scheduled
for criticality in 1965. The plutonium supply for the first
RAPSODIE core will be provided by the UKAEA, which will
be delivering a first instalment of 45 kg at the beginning of 1964.
The supplying of the critical assembly is linked with that of the
Karlsruhe assembly, which will be dealt with later.

This first contract with the CEA will shortly be followed
up by a second, at present being negotiated, concerning design,
research and development work connected with the fast reactor
string, and particularly of a prototype reactor with a power of
about 100 MWe, the construction of which, not covered by the
contract, would be able to start by the beginning of 1967. The
association with the CEA will bear above all on the string of
sodium-cooled fast reactors in which the slightly-enriched fuel
will make possible a very high burnup owing to the breeding
of fissile materials within the core.

36. At the same time, talks have been held with the German
authorities with a view to integrating the Karlsruhe Nuclear
Centre (1) in the Community’s programme. Those negotiations
will make it possible, in the very near future, to form an
association encompassing the entirety of the activities carried out
at Karlsruhe. Up to 1965, these studies will be concerned with
the assessment, from technical and economic angles, of an impor-
tant range of fast plutonium reactors employing different cooling
systems. By this time it will be possible to select the most
promising concept for the development of a detailed design for

(*) Cf. points 21 to 23.



Fast neutron critical nock-up in the test hall of the experimental reactor R APSO-
DIE at Cadarache. Fast reactor studies are in the forefront of the Community’s
activities, approximately 18 %, of the second five year programme’s budget being
appropriated under this head.  This amonnt accounts for over 35 %, of the total sum

devoted to fast reactors within the Community.

(Photograph by Jean Biaugeaud, Arcueil/Seine)
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a plant with a power of about 100 MWe, the construction of
which not covered by the association, would be able to start
in 1967.

The programme will have a heavy bias in favour of
neutron studies; particular provision will be made at Karlsruhe
for the construction of a fast-neutron critical assembly of a type
similar to that dealt with under the Euratom/CEA association.
These two assemblies will, under a common programme, share
a stock of 300 kg of plutonium as well as large quantities of
uranium 235.

The programme will, furthermore, involve the use of the
ARGONAUT reactor at Karlstuhe for combined rapid-thermal
type experiments (sub-critical core with fast neutrons surrounded
by a sub-critical blanket with thermal neutrons, the whole
becoming critical when the two sections are juxtaposed). There
is also a certain interest in the American experiments aimed
at determining the Doppler effect by power excursion in an
experimental reactor to be built for the purpose. Negotiations
are in progress with the USAEC and with American fitms engaged
on these experiments.

37. The talks initiated with the Italian Atomic Energy Com-
mission (CNEN) at the beginning of 1963 should lead soon to
the signing of a third association, the programme of which will
embody the research initiated recently by the CNEN on the
application of the uranium 233-thorium cycle in sodium-cooled
fast reactors as well as on the use of paste-type fuels consisting
of uranium oxide particles swimming in sodium. The first few
years will be devoted to experimental studies on the fabrication
and irradiation of these pastes, the fabrication of experimental
fuel elements and the assessment from the neutronic angle of
uranium 233 reactors.

38. In order to facilitate the exchange of expetience and infor-
mation, all the necessary steps must be taken to ensure that the
work carried out within the Community is well coordinated.
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This is already made possible to a large extent by the presence
of Commission representatives on the Management Committees.
Apart from this, however, the contracts provide for the setting
up of an inter-association liaison group made up not only of
representatives of the Commission and each of its partners but
also of several experts not belonging to the associations. This
group will be created as soon as all the contracts have entered
into force.

Meanwhile, a working meeting serving to adumbrate the
future liaison group was held in December 1962 with a view
to defining the common objectives of a scheme for collabo-
ration with the AEC pursuant to the overtures made to a
group of European experts on the occasion of a recent visit to
the States. This scheme, on which talks have been in progress
since the end of 1962, may give rise to the establishment, both
in the Community and in the United States, of experts’ groups
on fast neutron physics, sodium technology and fuels which may
be considered for use in fast reactors. It would be the task of
these groups to organize the exchange of personnel and infor-
mation between the European centres themselves and between
these centres and the American centres with which such a scheme
might be instituted.

b) Activities of the Joint Centre

39. In line with the policy recommended by the Commission
and approved by the Council, the Commission’s activities in the
field of fast reactors are covered mainly by contracts of
association.

The JRC at Ispra may, however, make a significant con-
tribution to this programme. It was with this objective in view
that the work being carried out at Ispra, dealing mainly with
reactor physics, fuel reprocessing and sodium studies, was con-
tinued in 1962. These programmes will be gradually dovetailed
with those in progress under the associations. The theoretical
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studies programme carried out by the Reactor Physics Department
at Ispra already meshes with that carried out under the contracts of
association with the CEA and Karlsruhe. The sodium programme
has been focussed on the study of boiling liquid metals, which
is vital from the standpoint of reactor safety studies.

2) Advanced Gas Reactors (DRAGON—hig-temperature tho-
rium reactor)

40. The proven-type gas-cooled reactors can be considerably
improved by boosting the power density, which leads to a
reduction in the investment cost. The Commission’s efforts are
based on concepts which, owing to their good neutron economy,
give reason to expect a cheap fuel cycle.

Furthermore, the high temperature which can be attained
by using helium as the coolant give rise to an advantageous thet-
modynamic efficiency which should have a beneficial influence
on both the investment costs and the fuel cycle cost.

The DRAGON reactor and the HTTR projects outlined
below therefore represent two significant variations on the
advanced gas reactor theme.

Although the DRAGON project will in all likelihood make
it possible to obtain higher power densities, with a more con-
ventional fuel element geometry and better heat transfer con-
ditions, the HTTR project offers a solution which, as well a being
mote original from the mechanical standpoint, should in principle
allow of a more homogeneous total irradiation of the pebble-
type fuel elements and might lead to particularly economical fuel
cycles.

a) DRAGON Project (1)

41. This project, carried out by the European Nuclear Energy
Agency as a joint OECD enterprise, is aimed at the construction

(") Cf. also para. 249 of Chapter IV: External Relations,
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and operation at Winfrith Heath (United Kingdom) of a reactor
experiment which can be used to appraise the technical and
economic future of the high-temperature-graphite-moderated gas-
cooled reactor string.

The construction work progressed satisfactorily in 1962 so
that, barring accidents, the reactor will be completed by the end
of 1963. The awarding of supply contracts and conclusion of
deals necessary to the construction work has been carried out as
scheduled. At the same time, the research and development
programme has proceeded with the collaboration of industry and
of the research bodies of the signatory countries. The stress has
been placed on the development of fuel elements and on structural
materials for the core.

In this way the bulk of the research effort has borne
on the development of fuel elements capable of the complete
retention of fission products and has led to the elaboration of
the “coated particle” technique. This technique has already put
within striking distance the possibility of obviating the need for
fission product elimination from inside the fuel elements.

42, At the request of the Project Management Committee,
a working group drafted at the beginning of 1962 a programme
for a possible extension of the original agreement, which is due
to expire in March 1964. The conclusions atrrived at by this
group have enabled the Management Committee to determine the
technical content of a revised agreement involving the extension
of the project up to March 1967.

In order to ensure that this prolongation was effected in
satisfactory conditions, it was necessary to induce the UKAEA to
waive the clause conferring on it ownership of the reactor at
the expiry of the first agreement. Furthermore, to preclude
duplication of effort and to ensure maximum efficiency in the
distribution of the knowledge gained, it proved advisable to
incorporate in the project’s programme the research which had
been carried out independently up to that date by the British
teams at Harwell,



Euratom is taking part in the DRAGON project which, carried out by the
European Nuclear Energy Agency as a joint OECD enterprise, covers the construc-
tion and operation at Winfrith Heath (United Kingdont) of a reactor experiment
to be used for assessing the technical and economic outlook for the high-temperature
grapbite-moderated gas-cooled reactor string. In November 1962, Euratom signed
a new agreement extending the project until March 1967. The total expenditure
has been raised to 70 million EMA n.a., Euratom’s share being 32.2 million,
ie. 46 %.
The photograph depicts a stage in the construction of the core containment for
the DRAGON reactor.
(Photograph by UKAEA)
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The negotiations embarked upon within the framework
of the European Nuclear Energy Agency have enabled the Com-
mission to achieve this twofold aim. Under the new agreement,
the reactor remains the joint property of the parties, which will
dispose of it, when the work is finished, on the basis of its
residual value. In exchange, the 10.8 million EMA u.a. allocated
to the project by the UKAEA over and above its share are
accounted to the general budget. The UKAEA’s share rises from
22.3 to 28.5 million EMA u.a. (including the value of the reactor
on the expiry of the first agreement), while that of the Com-
mission is stepped up from 12.2 to 32.2 million EMA u.a., and
the UKAEA merges its previously independent research pro-
gramme with that of the DRAGON Project. This pooling of
effort, while widening the range of the DRAGON Project, has
at the same time opened up a very comprehensive field of activity
which will enable the signatories to gain, assuming that the work
is brought to a positive conclusion, all the information necessary
for the construction and operation of power reactors of the type

studied at Winfrith Heath.

The new agreement, having received the fiat of the Project
Management Committee on 30 October 1962, was signed by the
Commission on 18 November 1962 after approval by the Council
of Ministets.

43.  As usual, the Community countries have been linked with
the Project’s activities through the agency of their technical
correspondents, whose assistance has made it possible to ensure
the effective dissemination of the data stemming from the project,
to facilitate the participation of enterprises and laboratories of
the Community in the research and other work sub-contracted
by DRAGON, and to provide the Commission with advice
throughout the negotiations on the extension of the agreement.

b) HTTR Project (high temperature thorium reactor)

44. The Commission has already pointed out, in the previous
Annual Report, that its efforts tending towards the association
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of the Community with a German research and development
programme on pebble-bed reactors had been favourably received
and that the first discussions were already in progress with the
promoters of the project.

The German authorities have since given fresh confirmation
of their desire to establish close links with Euratom. The
negotiations started with the German Federal Government and
the BBC/Krupp group have resulted in an agreement in principle
on a programme for the joint operation of the AVR Reactor
Experiment under construction at Jiilich, the execution of a
research and development programme in various fields concerning
pebble-bed reactors (particularly the study of fuel elements and
materials) and the design of an experimental high temperature
thorium reactor (HTTR) with a power of about 400-500 MWth.
This programme will be carried out under a contract of association
which is expected to be concluded in the next few months. For
the time being, the project will not cover the work relating to
the construction of the experimental reactor. Nevertheless, the
Council’s decision laying down the second five-year programme
makes explicit provision for the possibility of an extension to
cover this aspect, after a special decision of the Council of
Ministers, which shall act by unanimous vote on a proposal from
the Commission. Construction work would be able to start
before the end of the second programme.

45. At the same time, contacts have been established between
the German Federal Ministry for Atomic Energy, the Com-
mission and the USAEC to canvass the possibilities of an agree-
ment for cooperation and exchange of information between the
HTTR project and the American high-temperature gas reactor
projects. Negotiations are likewise in progress to bring about
a better coordination with the work carried out at Winfrith
Heath. The institution of a scheme for intimate cooperation
between all the high temperature gas reactor projects throughout
the world, which has been one of the foremost ambitions of the
Commission for some time, can thus be virtually considered as a
fait accompli.
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3) Natural or Slightly-enriched Uranium Reactors
ORGEL — Halden — water reactors)

a) ORGEL project

The paragraphs below contain information on the following
fields:
i) overall concept of the project, features of technical and
economic interest (para. 46)

ii) design study contract (para. 47)
iii) research and development programme (paras, 48-58)
iv) studies and constructions (paras 59 and 60)

v) Euratom/Canada Agreement and three-concerned colla-
boration with Canada and United States (para. 61).

i) Overdll concept of the project, features of technical and
economic interest

46. In the previous report, the Commission listed the reasons
motivating its decision in 1959 to carry out a thorough inves-
tigation of the heavy-water-moderated-organic-liquid-cooled reactor
string and to centre the activities of the Ispra establishment on
this research.

The Council of Ministers, in signifying its approval of the
second five-year programme, confirmed this decision of the Com-
mission which, moreover, is based on a international division of
labour in which the heavy water/heavy water and heavy water/
gas variants are simultaneously explored by other countries, such
as Canada, France and Germany. The technical and economic
considerations referred to below give reason to think that the
ORGEL string may well be capable, in the medium term, of
providing a satisfactory solution to FEurope’s power supply
problem. In fact:

— in the present circumstances, only natural uranium reactors
can guarantee the independence of the Community with
regard to fuel supplies;
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— an ORGEL-type reactor, as far as its economy is concerned,
would appear to compare favourably with the other reactor
types. In particular the fuel cycle cost is very low, not
being affected by the unknowns such as the plutonium buy-
back price and the reprocessing costs, which affect the
costs of the enriched uranium fuel cycle;

— the investment costs for an ORGEL power plant are fairly
low: on the one hand, the string makes it possible to make
extensive use of proven techniques and of fairly cheap
structural materials while, on the other hand, the investment
is limited by the low vessel pressure;

— the high outlet temperature of the coolant holds out the
hope of a fairly good electrical efficiency, provided that a
suitable steam circuit is adopted.

ii) Economic study of the string

47. In order to atrive at a better assessment of the economic
value of the ORGEL string, the Commission awarded to a group
of industrial designers a contract which has made it possible to
determine the various items involved in the construction of the
power reactor in this string, and to establish the price functions.
This contract culminated in 1962 in the submission of a report
describing a reference solution for a 250 MWe ORGEL power
reactor.

The conclusions atrived at in the report do not raise any
major difficulties which might constitute a stumbling-block in
the economic future of this string. The main problems encoun-
tered, with particular reference to the structural materials, the
fuel, and the behaviour and maintenance of the organic coolant,
were examined, and the results have enabled the Commission to
ensure that its present research programme is in a position to
provide solutions in good time.

One of the aims of the contract was to determine, on the
basis of a price survey carried out among Community suppliers,
the direct investment costs for an electricity producing nuclear
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power plant installed on standard conditions. Extensive enquiries
have yielded a finding of 170 EMA u.a. per installed kW; this
price includes 10% for contingencies, the site and roads, but
provides neither for heavy water nor for fuel.

iii) Research and development programme

48. The research and development programme, mentioned in
the Fourth General Report and developed in the Fifth, was
pursued in 1962,

The Joint Centre establishment at Ispra has made a large
contribution to all the fields covered under the programme, while
at the same time collaboration with the research centtes, either
public or private, in the Member States, has been expanded.
In 1962, 25 new contracts were concluded in addition to those
being executed as a result of previous commitments. They are
being carried out in conjunction with the appropriate departments
at Ispra. Paragraphs 49-58 describe the advances which have
been made under this programme in the following areas:
chemistry, physical chemistry, neutron physics, heat transfer,
fouling, and fuel element technology and metallurgy.

(1) Chemistry (polyphenyls, analytical methods, new
coolants)

49. The study of the behaviour of polyphenyls under the effect
of irradiation and heat has been continued. The in-pile loop
which had been working since 1960 in the MELUSINE reactor
of the Nuclear Studies Centre at Grenoble has been demounted
and moved to Ispra, where it is now being used as a test
assembly. A new loop was installed to replace it in the spring
of 1962. These two loops have been used for irradiation series
on polyphenyls and oil derivatives alternately. When these tests
were cartied out, the organic substances were brought in bulk to
temperatures of 380, 400 and 420°C. The results indicated that
polyphenyl decomposition does not become appreciable until a
temperature of over 400°C has been reached. Furthermore, these
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tests have made it possible to obtain decomposition products
under irradiation which have been sent to Ispra for examination
and analysis. A new and very advanced loop was set up in
MELUSINE at the end of 1962 pending its installation in the
SILOE, the power of which will be considerably higher.

50. Since 1960, large-scale operations have been carried out
under contact with a view to the elaboration of aralytical
methods. 'This work was continued at Ispra in 1962. Canadian
reports have stressed the important position occupied by the
Ispra Centre on the international plane in this vital field. The
water content and the main mineral impurities can now be
detected with a high level of accuracy in organic substances; in
the same way, through the use of synthetic substances prepared
under contract, we are enabled to identify tetraphenyls and a part
of the penta- and hexaphenyls in heavy radiolytic and pyrolitic
decomposition products, which marks a considerable advance on
the methods which were previously in use.

51.  The research carried out on new coolants derived from oil
“cuts” has yielded valuable results which, however, are still not
exhaustive enough to allow of a definitive appraisal of the
potential: the methyl naphthalenes, which have a vapour pressure
similar to that of diphenyls, i.e. too high, are not suitable for
the purpose of cooling an ORGEL reactor but constitute, under
the name of “THERMIP”, a valuable thermal fluid, since it
contains no oxigen bonded in the molecule. The alkyl phenat-
threnes, which have a vapour pressure similar to that of the
terphenyls, possess a comparable radiolytic stability and a lower
thermal stability. Attempts are being made to remedy this by
studies on preparation methods.

(2) Physical Chemistry

52.  Basic research following several lines closely connected with
ORGEL has been undertaken. Particular mention may be made
of a study of the mechanisms governing the deposit of particles
on fuel element cladding, the study of internal friction in sintered
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aluminium under stress, the return of fission gases into uranium
carbide and the study of graphite behaviour in an organic medium.
The study of magnesium cotrosion by organic liquids has been
abandoned, since this material proved in fact to be unusable.
On the other hand, a considerable effort is being made to check
whether zirconium (or certain of its alloys) can be used and in
what conditions.

(3) Neutron Physics

53.  The buckling measurements carried out in the AQUILON 2
reactor at Saclay on oxide lattices immersed in organic liquid have
been completed, sifted, interpreted and compared with cotres-
ponding work performed in Canada, Denmark and France. These
results have made it possible to adjust the neutron formulae, which
were fairly unequivocally pessimistic. The reactivity reserve which
is at present available in a medium sized reactor (250 MWe)
is sufficient to bring about an average burnup of 8000 MWd/ton,
which permits very advantageous fuel cycle costs. For the time
being, no provision is made for any new experiment of this type,
and it is planned to carry out the next tests on the ECO reactor
(see point 59 below) as soon as it is commissioned. The primary
aim of these tests will be to investigate uranium carbide lattices.
The carbide required was ordered at the end of 1962 and will be
delivered at the Ispra Centre in the course of 1963. It should
be noted that the quantity to be delivered (7.5 tons) represents
one of the biggest orders for this material ever placed.

(4) Heat Transfer

54. Three beat transfer loops are at present being operated by
FEuratom contractors. Work undertaken on one of these loops
has made it possible to establish for the flow of OM 2 type
terphenyls in a cylindrical configuration a relation checked to an
accuracy of 196 between three characteristic functions of the
liquids (1).

(') This relation between the non-dimensional Musselt, Prandtl and Reynolds

numbers is as follows :
Nu = 0.0133 Re0.740 Pr 0.468
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Another installation is intended for burn-out flux measure-
ments. Several hundred points have already been measured, and
a general law to supersede the very old and imprecise one used
up till now for organic reactor calculations is being evolved.
Another installation, entirely automatic, is intended for the study
of pyrolytic fouling on the heating walls. The results so far
obtained in this field are very promising (1).

55. The development of methods and apparatus for the measure-
ment of the physical constants of the polyphenyls at high tem-
perature has been pursued both at Ispra and under contract, and
it is now possible to use industrial equipment for the measurement
of the thermal conductivity to within ¥ 1.5% up to 450°C,
specific heat to within * 0.5% up to 450°C viscosity to within
* 1.29% up to 480°C, the vapour pressure to within better than
1% and density to within 1/100 up to 500°C. A laboratory
apparatus is also being used to measure surface tension.

(5) Fouling

56. The ORGEL oproject is tackling this problem from a num-
ber of angles:

— from the basic standpoint, the physical chemistry section
is studying phenomena which may cause the adhesion or
detachment of mineral or organic particles or on from the
walls. These studies constitute an attempt to elucidate the
mechanisms which may be involved and to provide solutions.
Some very interesting, albeit fragmentary results have been
obtained;

— from the more general standpoint of wall fouling by organic
liquids, tests are in progress in the heat transfer section
and in in-pile loops (cf. point 54). So far, no fouling
has been observed;

() A test for 1000 hours with a very low liquid flow rate (3m/sec), a wall
temperature of 480°C and a bulk liquid temperature of 380°C did not
reveal the slightest degree of fouling.
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— from the purification standpoint, studies are being carried
out on a number of different devices. It can already be
stated however that a combined use of argillaceous absorber
beds, fine-mesh sintered stainless steel filters and distillation
is capable of eliminating fouling phenomena in the existing
installations. An instance of this is provided by the highly
satisfactory operation of the OMRE (1!).

57.  (6) Technology

Exploration of this field constitutes a full-time task for the
Ispra Centre Technology Section, which is likewise responsible
for the administration of a number of contracts. The year 1962
was marked by the commissioning of several important instal-
lations at Ispra:

— a pneumatic test bench intended particulatly for the testing
of SAP (%) pressure tubes;

— a test bench for pumps, valves and measuring apparatus
placed in an organic medium at 400°C;

— an out-of-pile loop for the testing of a full size ORGEL
channel. Up to 1964 this loop will be used for the study
of the channel provided for ESSOR: study of vibrations,
flow, stresses, various joints, etc,

Numerous other studies habe been developed relating parti-
cularly to heat insulators, reaming, SAP/steel joints, with which
good results have been obtained, and the hydraulic study of
the ORGEL channel, for which a plexiglass mock-up has been
installed. Explosion tests carried out on pressure tubes in heavy
water represent an important feature of the safety assessment of
ORGEL—type reactors. Several experimental assemblies have
been constructed, one of which has shown that, in principle, the
bursting of a tube containing organic liquid did not lead to
combustion in air or to any special difficulties in water. A large-

() OMRE: Organic Moderated Reactor Experiment: Idaho Falls, US.
() SAP: Sintered Aluminium Powder.
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scale mock-up will be constructed to study the ESSOR case in
detail.

(7) Metallurgy and Fuel Elements

58.  The bulk if this programme is carried out by the Metallurgy
Section at the Ispra Centre, which, as well as devoting 90%
of its energies to the programme, is also responsible for the
administration of numerous contracts. The study of sintered
dluminium with a view to its use as a cladding and structural
material has been continued. The material which was initially
at our disposal has been improved to a large degree by the
introduction of various processes at certain stages in the fabri-
cation (vacuum degassing of the pellets, for example). A num-
ber of processes have been brought in to overcome the problems
connected with welding. The studies on uranium carbide have
likewise been followed up. An order for 7.5 tons of natural
stoichiometric carbide was placed at the end of the year with
two Community suppliers with the intention of manufacturing
replacement charges for the study, on ECO, of the neutron
properties of carbide lattices; an irradiation experiment has been
performed in the Canadian NRX reactor (cf. point 61). At the
end of the experiment, a rodlet break occurred on a level with
a detector wire: no reaction took place between the carbide and
the hot organic coolant, and the activity spread in the circuit
was minimal, a fact which provides a further argument for the
attractiveness of the carbide-fuelled ORGEL reactor. The study
of nickel and vanadium as diffusion barriers between metallic
uranium and an aluminium cladding was finalized: nickel proved
unsuitable at the temperatures specified, whereas vanadium was
more satisfactory. The study of irradiation devices in the
ISPRA 1 reactor was continued. This study will make it possible,
at the beginning of 1964, to proceed with various tests on carbide
rodlets. Attention should likewise be drawn to the supply for
the Ispra Centre of aluminium-clad natural uranium fuel intended
as the reference charge for the ECO reactor. The fuel consists
of 241 bundles, each comprising 19 uranium metal rodlets with
a diameter of 12 mm and a length of 2 m 90,
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iv) Studies and Constructions

ECO (Experience Critigue ORGEL = ORGEL critical
experiment)

59.  In 1962, the building, the reactor shielding and the reflec-
tor graphite were completed, while the pressure vessel and the
heavy water circuits will be installed at the beginning of 1963.
The commissioning is scheduled for the end of 1963.

ESSOR (ESSais ORgel)

60. The contract for the drawing up of a detailed draft design
was finished in July 1962. At the same time, the study of the
alternative solution involving the replacement of ESSOR by loops
installed in the high flux reactors in the Community has been
completed. The conclusions atrived at are unequivocal: this
solution provides no advantage either in time or in money and,
in addition, involves certain important technical drawbacks. In
the light of these findings, the Commission decided in Septem-
ber 1962 to go ahead with the construction of the ESSOR reactor
and its ancillary buildings. This specific testing reactor for
heavy-water-moderated pressure-tube reactors is destined, in the
first stage, to test the ORGEL channel in environmental con-
ditions which are representative of heavy water reactors. There
will be facilities for the installation of five experimental circuits,
three of which, intended for the heavy water-organic-liquid string,
will be mounted as soon as the reactor is started up. One of
these three citcuits is made up of a bundle of eight channels in
parallel. The final period of 1962 was devoted to the inception
of the construction schedule for the reactor, which is expected
to go critical at the end of 1966.

v) Euratom/Canada Agreement and Three-cornered Col-
laboration between Euratom, Canada and the United
States

61. 'The year 1962 was marked by the continuance of the col-
laboration scheme with Canada and the proliferation of technical
contacts with the Americans.



58 EUROPEAN ATOMIC ENERGY COMMUNITY

The meeting of the tripartite Committee instituted under
the terms of the expanded Euratom/Canada Agreement was held
in the United States in 1962, subsequent to a one-week technical
meeting attended by Americans, Canadians and Euratom officials.

As a result of these meetings, the USAEC invited the
Commission to appoint a permanent member to the Organic
Standards Committee as well as four members to the Organic
Working Group. The Euratom Commission accepted these pro-
posals, and a complete scheme of cootdination is now in existence
between the three main organic programmes under way through-
out twe world, thus avoiding duplication of effort and preventing
loss of time and money for all concerned.

b) Halden Reactor (')

62. The reactor operated at Halden under a joint OECD enter-
prise is a boiling-heavy-water-cooled and -moderated reactor
installed in a pressure vessel. The present core is made up of
slightly-enriched uranium oxide fuel elements. Evaluation studies
carried out in the United States have demonstrated that the
cooling of a heavy-water-moderated reactor by boiling heavy water,
equipped possibly with a direct steam circuit obviating the
necessity for heat-exchangers, is an economically promising
proposition.

The Halden reactor was constructed with the primary
objective of providing an opportunity for a thorough study of
power stability problems linked with the questions raised in this
field in the light water piles.

After the introduction of modifications occasioned by dif-
ficulties revealed by tests on the first core, the Halden reactor
went critical with its second core of uranium oxide fuel elements
on 23 March 1962. Low power static and dynamic tests con-
ducted at temperatures of up to 230°C were carried out up to
September 1962 to determine the characteristics of the new core.

(") Cf. also para. 250 of Chapter VI: External Relations.
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In October, the power was stepped up to 15 MW at 230°C.
The high power dynamic test programme, which has been com-
menced, has revealed power instabilities. During these tests fuel
elements equipped with measuring instruments were inserted in
the core.

63. The technical difficulties, with particular regard to cor-
rosion, encountered in the 1960-61 tests on the first core caused
some delay in the project. It was therefore reasonable to provide
for an extension of the agreement beyond its normal term
(31 December 1962), at least in order to finish off the tests
under the current programme. Moreover, the project’s manage-
ment had proposed to the signatory countries a programme
extension centred on a general study of the stability of boiling
reactors involving the use of a two-zone core.

64. The Commission, while not accepting the proposal to par-
ticipate in this extension, decided, in agreement with the Council,
to make available a maximum amount of 300,000 EMA u.a. for
a prolongation of the agreement under which the work in
progress on the dynamics of the reactor with the present core
could be brought to a conclusion. Euratom’s participation in
the project will therefore end when the tests have been completed
and the results analyzed.

¢) Research and General Studies on Water Reactors:
Research and Development Programme under Euratom/
United States Agreement

65. 'The importance of the light-water-moderated reactor string
was dramatically emphasized in the course of 1962 by the results
gained from the operation of the American power plants Dresden
(180 MWe boiling water reactor) and Yankee (142 MWe
pressurized water reactor). The interest displayed by the Com-
munity in this string is confirmed by the fact that several power
plants are being constructed in various Community countries.
The Joint Research and Development Programme is aimed at
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widening our scientific and technological knowledge of these
types of reactor (1).

i) Carrying out of research programme under the Euratom/
United States Agreement

66. In the course of the period under review, the above
programme was able to expand its scope to encompass operations
relating to boiling water and pressurized water power plants.

67. The Joint Board authorized the negotiation of ten new
contracts and sixteen extensions in the Community and of ten
new contracts and eleven extensions in the United States. The
financial commitments arising out of all the contracts concluded
in the Community and the United States amount at present to
a total of about 27 million EMA u.a., 17 million EMA u.a. for
the Community and 10 million for the USAEC. It has not yet
been possible to bring about a complete accounting balance in
the breakdown of contributions, owing mainly to the fact that
the elaboration of the development programme directly linked
with the power plants under construction has proceeded more
slowly than was anticipated. The financial contribution of the
USAEC to this research will be particularly large.

68. The main objectives pursued by the Joint Board have not
varied since the launching of the programme: development of
ceramic fuels (particularly uranium oxide), and fuel element
fabrication techniques; plutonium recycling; study of behaviour
of steels for reactor vessels and elaboration of welding techniques
for thick plates; thermodynamic and hydrodynamic studies
designed to improve the heat extraction conditions in light-water-
cooled reactors.

These predominant objectives are accompanied by others
which, although more limited in scope, are no less important,

(*) See Chapter on Industry and Economy, paras. 166 et seq.



SIXTH GENERAL REPORT — 1963 61

and which are covered under research contracts dealing with, for
example, studies on the development of circulation pumps and
the devising of new control systems.

69. The research projects authorized in the Community are in
the first place calculated to widen our basic knowledge and in
the second place to supply the industry of the Member Countries
with the experience and the resources they require to assume
the entire responsibility for the design and construction of power
reactors and their components. The highly effective system of
collaboration established with the USAEC is of considerable
assistance in this task.

Three working meetings, on ceramic fuels, plutonium
recycling and biphase flow cooling respectively, attended by
European and American specialists, provided an arena for very
comprehensive exchanges of views on the subjects at issue,
without there being at any time any quesiion of restricting the
scope of the discussion to the object of the Joint Programme
contracts.

The exchange of information could be further underpinned
by enabling more Euratom officials and workers assigned by
Community enterprises to participate in projects carried out under
contract in American laboratories.

70. The “Joint Research and Development Programme Quater-
ly Digest”, a journal designed to point up the trend of new
contracts and to describe progress made, has continued to appear
every quarter. This publication contains a detailed list of the
reports submitted on the basis of contract work, which may be
obtained on request.

ii) Main research work carried out under the agreement

The points mentioned below relate to nuclear fuels and
materials, the thermodynamics and hydrodynamics of liquids as
well as to miscellaneous research.
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(1) Nuclear Fuels and Materials

71.  Uranium oxide still holds pride of place among the fuels
on which preparation and shaping studies have been performed.
The projects bearing on the extrusion and the sintering of pow-
ders have provided a thorough mastery of these techniques and
now permit the fabrication of oxide rods endowed with extremely
satisfactory properties.

Alongside this work, the study of the physical properties
of the oxide before and after irradiation has been continued.
A material which is excellent for study purposes has been placed
at the disposal of the laboratories in the Community and the
United States which are engaged in investigations of the structure
and behaviour of uranium oxide: in fact, an easily reproducible
technique has been applied to the preparation of uranium oxide
monocrystals more than 1 cm long on which basic research and
irradiation tests are being conducted.

Work on the diffusion of fission gases through fuel and
cladding has provided a better understanding of the conditions
to be observed in fuel element fabrication.

The wranium monocarbide, prepared by a solid phase reac-
tion, has been subjected to hydrolysis and irradiation tests. Other
fuel materials, such as uranium nitride, the interstitial U-C-O
compounds, and uranium oxide- and thorium oxide-based mixed
fuels, are still in the process of examination.

The overall planning of this programme is designed to
enable the European industries to undertake, with the minimum
delay, the fabrication of fuel charges for certain of the power
reactors at present under construction in the Community.

72.  The development work on low capture cladding materials
resistant to water and steam at high temperatures has also been
continued. The alloy ZrNb3Sn1 () seems to fulfil its original
promise by displaying a very good resistance to mechanical

() Zirconium - Niobium 3 and tin 1
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stresses coupled with a highly satisfactory corrosion behaviour.
Furthermore, a coordinated research programme has been launched
to study the corrosion mechanism in aqueous media of nuclear-
grade metals.

73. A batch of contracts entailing the participation of a large
number of Community industries concerns the development of
fabrication methods for thick steel reactor vessels and the exami-
nation of the effects on these steels of irradiation and thermal
cycling. The particular purpose is to demonstrate the embrittle-
ment factors and to provide a remedy for this material
deterioration.

(2) Plutonium Recycling

74. The preparation of plutonium-containing ceramic fuels, the
study of their physical properties and the preparation of irra-
diation experiments making it possible to examine their in-pile
behaviour have been the main items of interest under this heading.
This will be discussed in greater detail under points 86-88.

(3) Thermodynamics and Hydrodynamics of Liquids

75. The research work in this field has been continued and
extended to the study of biphase flow in reactors cooled by a
steamwater mixture. The details are given in point 78.

With particular regard to the thermal features and dynamics
of biphase flows, the apparent advantage of setting up vortical
movements in the heat transfer liquid in order to ensure a more
efficient extraction of the heat released has been corroborated.
Furthermore, this research is making a contribution to our
knowledge of phenomena bound up with heat transfer, such as
burn-out, hydrodynamic instabilities and fuel element vibrations.

(4) Miscellaneous Research.

76.  Studies on the development of neutron detectors, the
statistical calculation of the resonance integral of U238 and the
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electro-analysis of nuclear-grade metals are also covered by the
programme. Attention should also be drawn in this connection
to an evaluation study on a fuel cycle adapted to the SENN
reactor and a survey on the problems involved in the transpor-
tation of irradiated fuels from the SENN and SENA reactors.

4) Studies on New Reactor Types

These studies bear at the moment on homogeneous reactors
and mixed steam-water reactors.

a) Homogeneous Reactors

77.  Studies on homogeneous suspension reactors, in progress
since 1959 with the firm KEMA (N.V. tot Keuring van Electro-
technische Materialen) at Arnhem, have been continued and have
yielded fresh results on the irradiation behaviour of suspensions
of the proposed fuels.

In particular, the conditions governing the stability under
irradiation of aqueous suspensions have been more accurately
defined. In spite of the results obtained, it is not yet possible
to decide with certainly whether the development of a completely
satisfactory fuel is technically feasible.

A critical experiment set up at Arnhem has continued to
yield valuable results on the neutronic stability of suspended fuel
circulation systems. The reactivity coefficients versus temperature
were measured over long periods.

The technological studies and the development of instru-
mentation have been carried on and have provided a definition
of certain important specifications for the construction of the
ancillary circuits of a small test reactor contemplated by KEMA.
New examinations have been carried out on problems connected
with the shielding and installation of the various systems.

Negotiations have been embarked upon with a view to
ensuring the continuance of the work beyond 31 December 1962,
when the current contract of association expires. As it proved
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impossible to bring these negotiations to a conclusion before the
above date, the first contract has been provisionally extended
for three months.

b) Reactors cooled by steam-water mixtures

78. The work covered by the US/Euratom agreement and
carried out simultaneously under contract in the Community and
the United States continues to reveal the possibilities afforded
by water-steam mixtures as reactor coolants, A three-pronged
approach is adopted in this work:

— improvement of heat transfer;
— elaboration of the parameters governing the hydrodynamics;

— determination of the corrosive properties of biphase flows.

This programme has been rapidly expanded an a result of
the interest evoked by the initial theoretical and practical results
concerned, on the one hand, with technical possibilities of creating
and circulating the mixture as well as of separating the steam
at the loop outlet and, on the other hand, the measurement of
the burn-out flux and the heat transfer coefficients for various
geometries. It has also been found that the corrosion caused by
the mixture is not in excess of that met with in reactors of the
boiling water type. This finding is borne out by the fact that
the Canadians and the Americans have introduced similar projects
in their own programmes. An out-of-pile loop for large-scale
flow and heat transfer studies and a in-pile loop installed in the
swimming-pool of the Avogadro RS 1 reactor belonging to Sorin
in Italy for corrosion studies under irradiation were brought into
operation at the beginning of the year.

B. Allied Studies

Section A above was concerned mainly with fast reactors,
advanced gas reactors and reactors running on natural or slightly
enriched uranium. At this juncture, mention should be made
of certain allied projects bearing on the vital issues of radio-
active waste disposal and irradiated fuel reprocessing.
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1) Radioactive Waste Disposal

79. Research is in progress under the US/Euratom Agreement
on methods if disposing of slightly active solid wastes. An
incinerator has been built by the CEN at Mol in order to reduce
to a minimum the volume of waste for storage. This plant is
now being used for tests on the burning of radioactive materials.
The ash and evaporated concentrates will be rendered insoluble
by a method developed simultaneously in Europe and the United
States consisting in the binding of these materials in bitumen.
The aggregates formed in this way have been subjected to long-
term solubility tests with satisfactory results. Finally, the hydro-
geological study of the water-bearing layer and of the migration
of radioactive ions in the soil of preselected sites has helped to
define the conditions in which subterranean storage should be
effected.

The programme is at the moment passing through a tran-
sitional stage: the 1963 budget amounts in fact to only 10% of
the 5 million EMA u.a. allocated to these activities under the
second five-year programme. A detailed balance sheet of require-
ments and progress made, to be drawn up in 1963, will make it
possible to widen the scope of activities from 1964 onwards.

2) Dry Reprocessing of Irradiated Fuels

80. Research on the purification by volatilization of irradiated
uranium-bearing fuels, started in 1960, has been continued and
amplified in line with the results obtained. The work is being
carried out by contract.

The method evolved in the laboratory and selected as a
basis for further development consists in using a fluidized bed
to subject uranium ceramics to successive oxidation, reduction,
hydrofluorination and fluorination in order to produce gaseous
uranium hexafluoride. By means of various processes which are
now being perfected, the fission products entrained are then
eliminated from the gas. Progress already achieved has made it
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possible to undertake the construction of a pilot plant which will
come into operation shortly and which will be used to handle
fuel charges in the order of 3-4 kg. Work has likewise gone
ahead with studies of a more basic character designed to clarify
the mechanism of the reactions involved.

This work, carried out within the framework of the US/
Euratom Joint Programme, has also benefited from a comprehen-
sive exchange of information with the American laboratories at
Argonne, Brookhaven and Oak Ridge, which have been engaged
for several years past on the same subject. The work will be
continued in 1963 on the laboratory pilot plant scale. It would
then be logical to adapt it for the processing of fuels actividad
by irradiation and containing varying quantities of plutonium.
This research will be accompanied by the development of effective
methods of decontamination, uranium-plutonium separation and
conversion of gaseous compounds into solid fuels in the form of
either uranium oxide or mixed uranium and plutonium oxides.

C. Materials testing reactors

The study of the modifications induced in nuclear materials
and fuels together with the appropriate tests constitutes a vital
aspect of the development of new reactors.

These tests are carried out in materials testing reactors in
which material samples or reactor components are subjected to an
intense neutron flux for purposes of studying the irradiation
behaviour.

For its own requirements as well as for those stemming
from the programmes conducted by the Member States or by
non-Community states, the Commission administers, either directly
or by association, the two tests reactors BR 2 at Mol and HFR
at Petten and endeavours to equip them with the necessary
facilities for the preparation of experiments and for the post-
irradiation examinations,
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1) BR 2 Test Reactor

81. The BR 2 went critical in July 1961. This event was
ensued by a period of blank tests with the completely equipped
reactor. Subsequently, in July 1962, a new criticality experiment
was performed with a core capable of accommodating the first
irradiation experiments.

The power run-up and constant power operation, without
experiments, will continue up to the end of 1962. Since the
tests and physical measurements yielded satisfactory results, the
Commission officially certified the smooth running of the reactor
and declared it suitable for bringing into joint operation.

The first irradiation experiments which were inserted in
the reactor in January 1963, are made up on the one hand of a
loop constructed by the BR 2 team on behalf of the DRAGON
Project (1), in order to study the effect on graphite, under
irradiation, of very low impurity contents in helium at high
temperatures, and on the other hand of instrumented capsules
supplied by the UKAEA establishment at Harwell and the Saclay
centre of the French Atomic Energy Commission (CEA).

82. The setting up of laboratories and equipment has been
continued and the apparatus necessary for the post-irradiation
handling of experiments is complete.

The bot medium activity laboratory has been completed
and 27 hot cells with their necessary scientific installations are
in the process of manufacture. The design of the very high
activity laboratory has been entrusted to Community industry;
the earth works could be started by mid-1963.

The design and construction of the irradiation loops are
being catried out by technicians of the BR 2 group or by the
usets in conjunction with industry. As was explained above, the
first experiments were inserted in the reactor in January, while

(") Cf. paras. 41-43,
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about 100 others are in the process of preparation. The time
for preparation (excluding both irradiation and post-irradiation
checks) amounts to from 2-3 years for big experiments and their
cost may total as much as 1 million EMA u.a.

83. The BR 2 reactor is at the disposal of any organization
of the Community or of any non-Community country which
happens to be interested, including the two partners to the con-
vention between the Furatom Commission and the Belgian
Nuclear Studies Centre (CEN). The results of the irradiation
tests are conveyed only to the user in order to prevent any
distribution of data without his agreement. The users pay the
cost of irradiation tests on a standard basis.

The high neutron flux in BR 2, particularly the high fast
neutron flux, make this reactor particularly valuable for irra-
diation behaviour tests on materials intended for use in the
construction of future nuclear power plants.

2) High Flux Reactor (HFR) at Petten

84. The main feature of the agreement concluded in July 1961
with the Dutch Governement for the setting up at Petten of the
Joint Research Centre establishment (1) is the provision for the
transfer to the Community of the HFR reactor on its completion
by the Reactor Centrum Nederland. In line with the terms of
the agreement, the #ransfer of this reactor took place officially
on 1 November 1962, after acceptance by the Commission.

The reactor reached its rated power of 20 MWth for the
first time on 25 May. The acceptance and safety checks carried
out since that date have been fully satisfactory and have made
it possible for the pilot team to get acquainted with the reactot’s
behaviour and to make their preparations for operating it.
Normal operation started at the end of 1962.

Under the agreement, the experiments covered by the
Dutch programme have priority throughout a transition period

() For information on the Petten establishment cf. paras. 18-20
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of four years dating from reactor start-up. The first Dutch
experimental devices were installed, as scheduled, in 1962. For
its part, the Commission has initiated the preparation of a series
of experiments due for irradiation in the next few months.

D. Research on plutonium and transplutonium elements

The programmes to be carried out both at the European
Transuranium Institute at Karlsruhe and unter contract are based
on the attractiveness of plutonium as a fuel for fast neutron
reactors and on the possibilities open for its use in thermal
neutron reactors.

1) Plutonium Programme of Karlsrube Institute (1)

85. The development of the Institute’s programme, sketched
out in 1961, has been continued after discussions within the
Scientific and Technical Committee and the Consultative Com-
mittee for Nuclear Research.

The research carried out at the Karlsruhe Institute will
be focussed on problems connected with the use of plutonium
as fuel in nuclear reactors from the angle of technical and
economic feasibility.

It is clear that fast reactors come high on the list of
reactors which can be fuelled by plutonium; this is why the
development of fuel elements for this type of reactor will be
one of the focal points of the programme. Pending the com-
pletion of the building at Karlsruhe, a small laboratory, in the
process of installation, will be used to fabricate sintered-oxide-
based prototype elements. This laboratory could start up by the
end of 1963.

Although plutonium would appear to be an attractive
choice as a fast reactor fuel, the situation is by no means clear

(") Cf. paras. 21-23 for information on the Karlsruhe establishment.
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with regard to thermal reactors. For the time being, there is
nothing to show that this is a utopian prospect, but it would
certainly seem to involve considerable difficulties. Contract work
under way in the United States and in Europe under the US/
Euratom Agreement is designed to reduce the problem to its
essentials by amplifying the knowledge available on the neutronics
of reactors using plutonium. Experiments on a larger scale,
however, must be carried out in medium-power reactors if we
are to arrive at a reasonably reliable assessment of the advantages
of plutonium. It is this consideration which will determine the
equipment with which the Karlsruhe Institute is to be provided.

For both types of reactor, it will be necessary to design
and to construct fuel elements which attain the maximum burnups
and which lend themselves to fabrication by cheap and easy
methods.

A basic research programme will be performed to provide
all this work with an adequate theoretical basis and to pinpoint
as accurately as possible the properties of the materials used.
The work will be directed mainly at the high temperature prop-
erties of plutonium and its compounds. This will be accom-
panied by the chemical analysis of the irradiated material.
Research in this field constitutes the foundation of a good under-
standing of the behaviour of fuels in both thermal and rapid
reactors and will be particulatly useful in the possibility which
it affords of making a reliable judgment as to their profitability.
At present, however, they are in an early stage of development.

The laboratory will also be equipped for the recovery of
the plutonium used for laboratory work.

2) Plutonium Recycling in Thermal Reactors

85a. The agreement for cooperation between Euratom and the
United States provides for important projects which are carried
out under contract and which are intended to define the conditions
in which plutonium may be used to fuel thermal reactors.
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Studies on plutonium recycling yield valuable data con-
cerning the behaviour of natural uranium fuel in graphite-gas
and heavy-water-moderated reactors. A large proportion of the
energy produced in piles of this type originates from the fission
of plutonium atoms; these studies are important for the opti-
mization of the fuel cycle in these reactor strings.

Moreover, the valuable possibilities offered by the re-use
of plutonium in light-water-moderated reactors are by no means
negligible and can offer an outlet for this fissile material pending
the industrial development of fast neutron power reactors.

The current work relates to 3 importants fields: the metal-
lurgy of plutonium-containing fuels, in-pile studies and neutron
studies.

a) Metallurgy of plutonium-containing fuels

86. The studies performed have been concerned with plutonium
oxide and carbide preparation techniques and with the shaping
and study of granulates of these materials to be dispersed in a
zirconiumbased metallic matrix. No difficulties arose in con-
nection with the preparation of and forming of rods from mixed
‘uranium-plutonium oxides and carbides.

b) In-pile studies

87. The studies preparatory to the in-pile examination of
uranium oxide rodlets with a plutonium enrichment of 2-4%
were started in 1962 with thermal simulation tests and with the
theoretical determination of the irradiation conditions.

These studies will make it possible to irradiate in the
BR 3 reactor at Mol a series of full-size rodlets with a plutonium
enrichment of about 19 in order to check on the behaviour of
the mixed UQO:PuO: oxide in conditions characteristic of a
pressurized water reactor and to make a comparison of various
fuel element fabrication methods.
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¢} Neutron studies

88. These studies are concerned firstly with the effect caused
by the substitution, in a well defined fuel, of plutonium for
uranium 235, and secondly with the neutron characteristics of
the fuel in various moderating media (heavy water and graphite).

The programma is aimed at the elaboration of the exact
method of calculation for a core burning the fissile isotopes of
uranium and plutonium simultaneously. It calls for the provision
of large-scale facilities and the fabrication of several fuel charges
of well-defined composition. This phase is at present well under
way and measurement series are in progress in the critical
assemblies AQUILON, MINERVE and MARIUS sited at Saclay,

Fontenay-aux-Roses and Marcoule respectively.

3) Research on the Transplutonium Elements

89.  Only about 109 of Karlsruhe’s overall activities will deal
with this research. The work concerned relates to basic research
which would by no means benefit from being centralized and
which, apart from the actual fabrication of the elements them-
selves, requires very little in the shape of other facilities. Tt is,
however, necessary that the practical applications which might
be devised as a result of work carried out under contract (such
as the use of transplutonium elements as fuel in reactors for space
satellite drives) should be developed at Karlsruhe.

90. The contracts concluded in 1961 with various laboratories
and research centres in the Community are focussed in the first
place on the production of several transplutonium elements and
in the second place on the chemical study of these elements as
well as separation and purification processes. This work, which
covers virtually all the activities in this field which are in
progress in the Community, was carried on in 1962. Special
attention should be drawn to an irradiation contract with the
Euratom-CEN association under which quantities of transpluto-
nium elements of the order of a microgram will be produced
in the high-flux test reactor BR 2.
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91. The strengthening, in 1962, of the bonds linking together
the various activities in progress in the Community has made
it possible to establish a tightly-knit coordination of the different
programmes resulting in -a uniform and well-balanced overall
pattern.

Contacts have been established with certain extra-Com-
munity countries with a view to future collaboration aimed
primarily at the avoidance of duplication of effort. Collaboration
with the American laboratories and the USAEC has likewise

continued in a highly satisfactory manner.

E. Nuclear measurements

The work under this heading, which is in the hands of the
Central Nuclear Measurements Bureau (1), acting in liaison with
the national and international organizations concerned, bears
mainly on neutron measurements, research on isotope standards,
radioisotope counting and the manufacture of samples necessary
for the measurement of nuclear constants.

1) Neutrons

92.  Preliminary Pu 239 effective fission cross-section measure-
ments for thermal and epithermal neutrons have been made at
Saclay in collaboration with CEA physicists. The final high
precision measurements will be carried out at the beginning
of 1963.

Pending the installation of the CNMB’s Van de Graaff
accelerator, a measurements’ programme has been prepared for
this apparatus. The programme relates in particular to measure-
ments of effective elastic and inelastic diffusion cross sections
of materials: these measurements are of the utmost importance
for assessing the neutronics of nuclear reactors. Measurements

('} Cf. paras. 24-26.
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of the effective cross-sections of threshold reactions will likewise
be undertaken. Two critical compendia of the data known on
these reactions have been published. The equipment necessary
for the Van de Graaff accelerator measurement programme has
been designed and constructed.

The installation of the linear accelerator has been prepared
by CNMB experts for whom a course was held at Saclay to enable
them to follow the various stages in the construction of this
apparatus. Collaboration with the group responsible for the
operation of the linear accelerator at Saclay has, moreover, been
extended to other fields. Work has been started on the prepa-
rations for a measurement programme for the linear accelerator.

2) Stable or Long-lived Isotopes

93. The study of mass discrimination in spectrometers has led
to the publication of an initial series of results which will be
added to in the near future.

In view of their importance from the standpoint of reactor
design, work has started on the manufacture of isotope standards
of stable and fissile elements (boron, uranium, plutonium, heavy
water) after preliminary studies. Through the agency of the
European-American Nuclear Data Committee, contacts have been
established with other laboratories in order to bring about collabo-
ration on this point and to effect a distribution of labour.

A thorough examination of the standard boron stocks used
in the main western laboratories has revealed an appreciable
divergence between two groups of laboratories.

A large number of analyses have been made for outside

laboratories.

3) Absolute Radioisotope Counting

94. The latest comparisons carried out on a international plane,
including those drawn between low-energy beta emitters, bear
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out the high degree of accuracy attained in the absolute counting
of radioisotopes. Considerable advances have been made in gas
counting, liquid scintillator counting and in tritium counting.

The CNMB has carried out the preparation and distribution
of solid cobalt 60 sources with a view to making a world-wide
comparison under the auspices of the International Bureau of
Weights and Measures.

The CNMB distributes cobalt detectors and cobalt 60 stand-
ard sources for the calibration of counting systems, a service
which was organized pursuant to the recommendations of the
dosimetty working group (cf. point 4).

A theoretical and experimental study has been performed
on the neutron flux depression caused by cobalt detectors. Some
of the results have already been published.

4) Sample Preparation Laboratory

95.  In compliance with a resolution of the European-American
Nuclear Data Committee, the Commission decided in 1961 to set
up at the CNMB a central laboratory for the fabrication, cali-
bration, analysis and distribution of samples required in the
measurement of nuclear constants.

This laboratory, which started up in 1962, is engaged
mainly on the preparation and precise chemical and physical
analysis of samples while at the same time taking steps to bring
about improvements in the methods employed.

The facilities at present at the disposal of the CNMB are
insufficient for this work to be performed on the necessary scale.
The service is organized by coordinating the activities of groups
already in existence and by making available the appropriate
metallurgical resources. Its activities are practically confined to
stable elements and compounds and to alpha emitters (fissile
isotopes). The usefulness of the laboratory was rapidly sub-
stantiated by the continual influx of requests for samples sent
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in from laboratories in countries both in and outside the Com-
munity, These applications are far in excess of the present ca-
pacities of the Bureau, particularly with regard to personnel.

5) Contacts with National and International Bodies

96. In certain sectors it has been possible to bring about a
certain degree of coordination as a result of regular contacts
with standards bureau in the Community and elsewhere, while
exchanges of staff and samples are also envisaged.

The CNMB is continuing to take part in the work of the
International Bureau of Weights and Measures, and particularly
of its Consultative Committee on lIonizing Radiations. It is
playing an active part in the comparisons between samples and
radioisotopes which are being made on the international level
under the auspices of the IBWM.

Participation in the work of the European-American Nuclear
Data Committee has continued to yield results both for the
CNMB and for the other Community laboratories. The Com-
mittee has concentrated its attention on the problems involved
in separating adequate quantities of high-purity isotopes intended
for neutron measurements.

F. Controlled thermal nuclear reactions

97.  The overall picture in the field of controlled fusion remained
disappointingly static in 1962. The data available on the proper-
ties of plasmas are still insufficient for the construction of instal-
lations foreshadowing a reactor to be contemplated.

Whereas the possibilities for other applications, in the
short or medium term, are taking shape, controlled fusion con-
tinues to be the main item of plasma studies. In this field, the
Commission has pursued its activities along the lines indicated
in the previous general report.
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1) Coordination of Activities and Conclusion of New Contracts
of Association

98. The contracts of association of the CEA (Fontenay-aux-
Roses) and the CNEN (Frascati) have each been renewed for
a period of three years, while the work undertaken at Garching
is proceeding. Two new associations have also been concluded:
one on 1 July 1962 with the “Stichting Fondamenteel Onderzoek
van de Materie” at Jutphaas in the Netherlands and the other
on 1 October 1962 with the ‘“Kernforschungsanstalt des Landes
Nordrhein-Westfalen” at Jiilich (Germany).

These two contracts have been concluded for a period of
three years and are renewable. They round off the network of
association contracts on controlled fusion by ensuring Euratom’s
participation in all research undertaken in the Community. The
Commission is thus enabled, with the collaboration of its associ-
ates, to coordinate the work in an entire sector of research by
allocating programmes, arranging for exchanges of personnel and
information and eradicating duplication of effort.

99. A ligison group made up of the physicists in charge of each
of the associated laboratories and of representatives of the Com-
mission was set up in 1962, holding its first meeting on
27 February 1963. This group was established in response to
the wish both of the Commission and of its associates to bring
about more intimate cooperation by periodical exchanges of infor-
mation and by a wide-ranging discussion on the trends to be
followed in the future. Later, a number of representatives of
the Scientific and Technical Committee will join the group. The
Commission is also preparing to arrange for small seminars on
highly specific subjects to be attended by experts from the various
laboratories.

A contract of association must permit comparisons between
methods and habits of thought by the setting up of teams consisting
of research workers of different origin and training. This aim
has been achieved, as well as could be done with the available
resources, in the first associations, which have yielded excellent



In the field of controlled thermonuclear reactions, Enratom has signed or renewed
contracts of association with the most important laboratories in existence in the
Community, i.e. at Fontenay-aux-Roses, Frascati, Garching (Munich), Jutphaas
and Jiilich.  The photograph depicts an overall view of the Jiilich plant (in the
German Federal Republic near Aachen) where the research carried out is centred

on the study of theta-pinch with rapid plasma confinement.
(Photograph by Rheinland Flugdienst — Diisseldorf)
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results, As far as the new contracts are concerned, the limited
numbers of staff will make it necessary to have recourse to scien-
tists seconded by national bodies.

2) Research Programme Under Contracts of Association
a) Theoretical research

100. Theoretical work, which has been carried on under all the
contracts, has borne mainly on the conditions governing plasma
stability in toroidal and magnetic mirror devices, magnetic pinch
discharges, resistive instabilities and plasma-induced shock waves.
The study of these shock waves al well as of their interaction
with radiations has yielded valuable results.

The theoretical groups have worked hand-in-hand with those
engaged on experimental work. The Garching group has obtained
a substantial addition to its facilities by the recent installation of
an IBM 7090 computer.

b) Experimental work

This work relates mainly to pinch, magnetic bottles and
continuous mirrors.

i) Pinch

101. At Garching, the study os plasma instabilities and the hard
X-rays which are emitted are being continued on linear pinch
devices. Using a confinement apparatus in which the magnetic
field is maintained in rotation to obviate instabilities, the group
set up recently at Jutphaas has studied the penetration of the
magnetic field into the plasma. An improved device is under
construction. The so called theta pinch devices, which can be
used to obtain a shortlived plasma of high density and tem-
perature are in current use in plasma physics research. Three
devices of this type are operating at Garching and have been used
to check the calculations of the theoretical group. A larger
device is being prepared.
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At Frascati, work has continued on the setting up of the
CHARYBDIS experiment, a medium-scale device for the study
of orthogonal pinch. The slow capacitor bank employed for the
production of the initial magnetic field, as well as the two tiers
of the fast bank, have been put into operation, while at the same
time the study of the electric field and its effect on the initial
phase of the discharge has been continued.

The programme covered under the new contract of asso-
ciation with the Kernforschungsanstalt des Landes Nordrhein-
Westfalen at Jélich is centred on the study of theta pinch with
rapid plasma confinement. This work has been carried out by
means of various small-scale devices which will be supplemented
shortly by a 0.6 MJ theta pinch device.

A fast tubular pinch device has been used at Garching for
shock wave studies, while a second device of this type in operation
at Fontenay-aux-Roses has brought about improvements in the
stability conditions of a dense plasma. A larger-scale version is
under construction.

The research carried out at Frascati on dense very high
temperature plasmas has given rise to a study of methods which
can be employed for the production and implosion of plasma
layers. Very intense magnetic fields have been produced by
implosion.

ii) Magnetic bottles

102. The preliminary experiments carried out at Fowtenay-aux-
Roses on the collision of two plasmas using magnetic bottles
would appear to point to the existence of instabilities. In a
DECA device (Dispositif Expérimental Compression Adiabati-
que = Experimental Adiabatic Compression Device), a con-
siderable electron heating generated by magnetic compression has
yielded results similar to those forecast by the theoretical cal-
culations. Studies were carried out on the characteristics of
plasma before compression pending the bringing into operation
of a second device, which is at the moment on the point of



Eunratom has signed a contract of association with the Italian Atomic Energy
Commission (CNEN) for research on controlled fusion, the main item being
plasma study.  The photograph shows the capacitor bank of the fast theta-pinch

device ““Cariddi™ in the ioniging gas laboratory at Frascati (near Rome).
(Photograph by CNEN)
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completion. The study of the propagation of the plasma in a
longitudinal or transverse magnetic field has been continued.

ii1) Continuous mirrors

103. At Fontenay-aux-Roses, the first tests on the injection of
fast ions in a continuous mirror device have been conducted
and new methods have been investigated, while work has
progressed on the study of the ion sources and the arc used for
ion capture in the device.

At Jutphaas, measurements have been made on a plasma
held in rotation by interlocked electric and magnetic fields.

Two experiments on high frequency confinement are in
progress. A cusp magnetic field confinement device, now being
assembled, will serve to check whether the theorists are right
in thinking that stability may be possible. This work is accom-
panied by further activities connected with the development of
a radial plasma gun.

iv) Other research

104. The experiments carried out by the Fontenay group on the
interaction of ion beams with the plasma have revealed the
existence of new phenomena which may lend themselves to
practical uses. The basic effective cross-section measurements
have been continued. At Frascati, the study undertaken on
transition layers around the plasma has been catried on, yielding
results which may be applied in practice.

The study of oscillations and the diffusion, in a magnetic
field, of stationary plasma columns has also been further pursued.
A new device for studying the interaction of the stationary
plasma and of fast ions is being assembled at Garching. With
regard to the production of a dense plasma, heating has been
brought about by means of a second electric arc and confinement
by magnetic fields. The study of shock waves set up during
plasma confinement has also been continued at Garching.
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G. Biology

The Commission’s efforts under this heading have been
followed up and amplified over the past year, particular stress
being laid on the study of the harmful effects of radiations,
without neglecting the uses to which nuclear techniques can
be put in agriculture and medicine. These three fields are
discussed below.

1) Study of the Harmful Effects of Radiations on Living
Beings

105. The ultime aim is to gain a more thorough knowledge of
radiation effects on living beings, with a particular view to
facilitating diagnosis and to improving preventive measures and
therapy for radiation injuries.

It is well known that the bone narrow, and the heamato-
poietic system in general, play a major r6le with regard both to
the acute reactions involved in irradiation sickness and to the
delayed appearance of leukemia. It was therefore natural that
particular attention should be paid to its study. It is for this
reason that the Commission has supplemented the studies in
progress on the monkey, the rat and the mouse by a systematic
examination of the bone marrow pathology of these animals as
well as the grafting possibilities.

The pharmacological treatment of radionecroses is dealt
with under a research contract signed in October 1962 with the
University of Strasbourg. The impulse for this work was
provided by a remarkable piece of clinical detective work for
which we have to thank the Medical Service of Euratom.

The interaction of radiations with living matter occurs in
the first place on the molecular level, after which, following an
inexorable chronological sequence, it appears on the biochemical
level, then at the cell stage before the clinical symptoms become
apparent. An overall programme for the study of radiation
effects and their prevention at all levels has therefore been
undertaken in association with a number of laboratories.
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Special consideration is being given to radioprotective
substances and decontamination agents. At the same time, a
study has been undertaken, at various levels, of radioactive con-
tamination itself: in man, animals, soils, plants, foodstuffs, etc.

106. The genetic alterations in the human species which are
liable to be caused by radiations raise a problem of paramount
importance. This has prompted the Commission to conclude
with the Naples Institute of Genetics and Biophysics, a contract
of association of considerable scope on the study of human
genetics. Furthermore, the study of the mutagenesis process has
been continued and amplified.

107. Recent tesearch work has made it possible to carry out
direct observations in man of morphological chromosome altera-
tions which may, as is common knowledge, be triggered off by
radiations. The introduction of these new techniques has unveiled
a hitherto unsuspected risk by demonstrating that these alterations
were bound up with a large number of fairly common disorders
in human pathology. This induced the Commission to take an
active interest in the problems of human cytogenetics, a field in
which it has been able to enlist the services of a outstanding
expert who will head a research group now being set up.

108. By reason of its inevitably fatal character, leakemia is one
of the most awesome delayed effects induced by radiations. This
phenomenon is being investigated under several experimental
research projects undertaken by the Universities of Turin and
Brussels in collaboration with the Commission.

2) Uses of Nuclear Techniques in Agriculture

109. Work under the Euratom/ITAL association has continued
along the lines of the programme fixed in 1961 which, it will
be remembered, was focussed on the study of isotope movements
in soils, plants and animals, the use of radiations ot other nuclear
techniques for the improvement of crops, the conservation of
foodstuffs and the elaboration of analysis methods.
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The programme for the improvement of cultivated species
was given concrete expression by the setting up, on the initiative
of the Euratom/ITAL association, of a “Joint Mutation Breeding
Group” which, headquartered at the Dutch Centre for Agro-
nomical Research at Wageningen, incorporates the main institutes
working in this field. The studies on the migration of radioactive
ions in various types of soil have been continued from the
experimental and theoretical angles. Work has started on the
development of new types of miniature beta and gamma detectors
using semi-conductors. These instruments make it possible to
obtain quasi-punctual measurements, and ate therefore of con-
siderable interest to biologists. The research group took over
new laboratories in January 1962.

3) Medical Uses of Nuclear Technigues

110. The limited credits allocated to biology under the second
five-year programme restrict the resources at Euratom’s disposal
for the study of the uses of nuclear techniques in medicine. Such
applications, however, open up a number of promising vistas in
all fields of medicine, with particular reference to cancer. The
Commission therefore expresses the hope that the Member States
themselves will forge ahead with research projects of their own
in these vital areas.

H. Radioisotopes with Marked Molecules

1) Preparation and supply of Marked Molecules

111. The programme launched in 1961 for the preparation and
making available to users of rare marked molecules and for the
improvement of the conservation processes employed was pursued
in 1962. Altogether, 33 research and supply contracts relating to
over 100 new molecules have been concluded or are being drafted.
The Commission thus enables laboratories already engaged in the
preparation of certain non-commercial molecules to improve their
techniques and to produce a quantity in excess of their own
requirements which is then put at the disposal of any user.
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As the preparation of these molecules progresses, the
potential users are kept informed of the new molecules available
and the terms on which they may be obtained by means of notices
in the Journal Officiel of the Communities as well as by circulats.

Arrangements are being made for a colloquium on the
preparation and storage of marked molecules, which might be
held in 1963.

2) Isotope Production

112. At the present time, the radioisotopes prepared in the
Community are still so few in number that requirements have to
be met by imports. The Commission has therefore been prompted
to conclude or negociate three contracts bearing on the elaboration
of original preparation techniques or on the improvement of
existing methods to permit laboratories within the Community
to set about the production of certain particularly important
isotopes. Further studies have, moteover, been made on new
applications of a number of radioelements and on certain problems
of intense radiation chemistry and physics. These studies will be
continued in 1963. A sutvey is now under way in the Com-
munity on the current possibilities for the use of intense sources.
The conclusions arrived at will serve as the basis for a possible
contribution by the Commission to the development of these uses.

113. It is well known that the irradiated fuels unloaded from a
teactor contain numerous highly active fission products, some
of which may be recovered for uses in medicine, industry of
research. To bring about the development of economical recovery
methods, two tresearch contracts, each relating to caesium 137
and strontium 90 extraction, have been concluded with specialized
laboratories within the Community. The Commission’s two part-
ners, which will attempt to arrive at the same goal along different
avenues of approach, form part of a liaison group set up on the
initiative of the Commission to smooth the way for the coor-
dination of research and the exchange of information.
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Finally, contact has been made with the British centre at
Amersham with a view to coordinating the Commission’s activities
with those projected by the UKAEA. It is planned to arrange
for regular contacts between those in charge of the two

programmes.

*
%

Activities dealing with the industrial applications of radio-
isotopes and radiations are described under paras. 191-194 of the
chapter on Industry and Economy.

1. Scientific Information (CETIS)

1) General Considerations

114. In 1962, the activities and abilities of CETIS were re-
aligned in order to give top priority to the task of meeting the
concrete requirements which the Community will make in the
near future :

The satisfaction of these needs as well as calling for
— specifically nuclear requirements stemming from various
Euratom teams as well as from other bodies and Member
States in the Community.
The satisfaction of these needs as well as calling for
the services of the majority of the available staff, has
increased the use of machines, which several teams are
now operating. Although its fundamental purpose is
production, CETIS is nevertheless still engaged on impor-
tant research activities bearing mainly on computation
methods and the optimum use of computers. The coupling
of analog and digital computers, a technique developed at
Ispra, has now been taken over by numerous centres in
Europe, the US and Australia;

— the other requirements stemming from the automation of
the work of various groups in the European Institutions.
This relates, in particular, to the conventional fields of
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automated management procedures (stores, personnel,
budget, contracts, etc.). It concerns also the machine-
processing of ever-increasing quantities of printed matter
(scientific, legal, administrative, etc.) in various languages.
A final item under this heading is the handling of statistical
data connected with all aspects of economic and social life,
which information is vital to the Community’s directing

bodies.

2) Equipment of CETIS

115. To satisfy all these demands, CETIS has at its disposal a
large-scale complex of computing equipment made up as follows:

a) analog equipment comprising three PACE 231 R type
computers controlled by an ADIOS installation and an IBM 026
together with its auxiliaries (recording gear, repair outfit, etc.);

b) digital equipment comprising an IBM 7090 provided
with 16 magnetic tape units, an IBM 1401 and an IBM 1620.

This is supplemented by a complete standard outfit of
punched-card and punched-tape equipment, two magnetic disc
units and an IBM 1401, which are on hire.

3) Computation and Computer Ultilization

116. The increased use of Ispra’s computers in 1962 has called
for the acquisition of more equipment, so that extra magnetic
tape units, a new IBM 1401 and an additional PACE 231 R
analog computer have been installed. Trials habe been carried
out with a data transmission hookup between Ispra and Brussels
with a view to linking up the CETIS computers with an
IBM 1401, which has been ordered for Brussels in agreement
with the Euratom Information and Documentation Centre (1)
and the Joint Statistics Office. The increased demand has made
it necessary for an extra half-shift to be worked as from 15 Sep-
tember 1962.

(') Cf. Chapter II, paras. 138 to 147.
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As a result of proposals which the Commission put before
the OECD’s European Nuclear Energy Agency, the idea of setting
up a European Nuclear Programme catalogue at Ispra has been
explored. CETIS is taking part, on Euratom’s behalf, in the
work of the panel of experts which is to submit concrete proposals
to the Agency by 1 June 1963.

4) More Specific Activities

117. The main task is to satisfy the demands of a more specific-
ally nuclear nature mentioned above (para. 114) by work which
relates fundamentally to reactor calculations and which consists
in setting up the programmes and performing the calculations on
analog and digital computers. Mention should likewise be made
of various numerical analyses and economic evaluations as well
as the automatic interpretation of experimental data.

In the field of language research, CETIS has pruned its
theoretical activities in order to concentrate on French-German
translation and on the exploitation of the Russian-English pro-
gramme evolved by the American team at Georgetown University.
Furthermore, at the request of the terminology bureaux of the
three European Communities, extensive studies have been carried
out on the question of providing mechanical aids to translators.

In the field of gutomatic documentation, the trend followed
by most of the studies has hinged on the immediate requirements,
on the one hand, of the Euratom Information and Documentation
Centre and the library of the Ispra Centre, and on the other hand,
of various departments of the other Communities. In particular,
considerable efforts have been expended on the practical level
in the conversion of the various information aids resorted to by
documentalists and librarians (punched tapes and cards). As a
result of the wide experience which it has gained in this field,
CETIS was invited by the International Documentation Federa-
tion to organize a colloquium on the subject at Ispra.



Any nuclear installation requires electronic equipment. Eunratom's Scientific

Data Processing Centre at Ispra now has at its disposal a considerable complex of

equipment for both analog and digital computation. The photograph shows a
CETIS mathematician next to an analog computer.

(Euratom photograph)
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5) Other Research on Scientific Information

118. Major projects have been devoted to computer and com-
putability theory on the basis, firstly, of the new possibilities
which seem to be opening up for numerical analysis and, secondly,
of the requirements of analog-digital coupling, the static version
of which (APACHE code) is now being distributed and used
in numerous computer centres in Europe and the USA and as far
afield as Australia.

J. Other research

The research activities discussed below cover nuclear
physics, mineralogy and geochemistry, isotope geology, direct con-
version and magnetic resonance.

1) Nuclear Physics

118bis The projects already launched in this field have been
carried on both at Ispra and in the Italian laboratory affiliated
to the Istituto nazionale di Fisica nucleare (INFN). It will be
recalled that the work undertaken by these laboratories on low-
energy nuclear physics is covered under a contract of association
concluded in 1960 between the Commission and the Italian
Atomic Energy Commission (CNEN) aimed at the coordination
of the research carried out by the INFN.

a) Studies carried out at Joint Centre

119. The projects pursued at Ispra have been mainly concerned
with the study of polarized neutrons. An experimental device
capable of producing an intense polarized thermal neutron beam
has been developed and set up in a channel of the ISPRA 1
reactor. This device can be used to polarize neutrons by critical
reflection on a cobalt alloy mirror placed in the air gap of an
electromagnet. It will be used for a series of experiments on
the electromagnetic transitions of the nuclei produced by neutron
capture and for the study of other types of nuclear interactions.
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After the installation of this device, preliminary experti-
ments were performed to measure the intensity of the reflected
beam as a function of the magnetic field. This spadework will
permit the various departments concerned to set about their
experimental programme in the coming months. A complete
outline of the work was given at the conference held at Padua
last September on direct interactions and the mechanism of
nuclear reactions. ‘

Furthermore, the experiments performed by the Nuclear
Chemistry Department for the study of the Be’ (n, gamma) He*
reaction have been completed and the results are to be published
shortly.

b) Contract studies

120. The Italian laboratories affiliated to the INFN have con-
tinued their work along the lines of the programme delineated
in the last general report. The Milan and Florence groups have
studied certain effective cross-section fluctuations forecast by
theoretical calculations, while effective cross-section measure-
ments have been carried out at Milan and Catania of reactions
triggered off by neutrons of different energies. The Catania
group has, moreover, studied several reactions produced by pro-
tons and deutons.

Extensive research projects on nuclear spectroscopy have
been pursued at Naples, Bologna and Padua.

Several experimental techniques developed at Padua and
Trieste have made it possible to study on helium the elastic
diffusion of neutrons with energies ranging from 3 tot 15 MeV
and the polarization effects produced by these particles. Photo-
nuclear reactions have been covered under extensive studies
carried out by the Genoa and Catania groups.

Finally, a considerable effort has been directed at the
finalization of the experimental plant at the scientists’ disposal.
The main items of equipment are an electrosynchrotron, betatron,
five Van de Graaff accelerators, eight small accelerators for the
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production of neutrons and a small research reactor. This reactor,
which is located at Palermo, is fitted out with an oscillator
constructed at Ispra by Euratom personnel.

2) Mineralogy and Geochemistry

121. The mineralogy and geochemistry at Ispra has continued
to make satisfactory progress. The main programmes in 1962
comprised, on the one hand, the study of the alkaline carbonatite
massif of the Kaiserstuhl in Germany and, on the other hand,
prospecting for beryllium and the study of beryllium geochemistry
in Norway. Pursuant to the decisions of the Council of Ministers
this group will in future direct its attention at research on the
materials involved in the second five-year programme.

a) Kaiserstubl study

122. The first of these programmes has embarked upon phase II
involving the laboratory study of samples obtained in the course
of prospecting work undertaken in 1961. The results of this
prospecting and the use of modern analytical techniques should
make an important and original contribution to the data available
on the geochemistry of the rocks studied and on the mechanism
governing the concentration of elements such as niobium, the rare
earths, uranium, thorium and strontium.

The salient items of this programme include a detailed
mineral-petrographical study on the silicate and carbon tite rocks
of the Kaiserstuhl area, the study of the geochemical distribution
of a large number of elements by means of techniques such as
X-ray fluorescence, optical spectrography and gamma spectro-
metry, together with a statistical study of the geochemical data
and correlations.

A publication will later be put out dealing with all these
projects, including the results of the on-site surveys.
b) Prospecting and the study of beryllium geochemistry

123. The second programme, devoted to beryllium prospecting
and geochemistry studies, was undertaken as the result of an
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official request by the Norwegian government, After the develop-
ment of laboratory beryllium analysis methods, a preliminary
survey carried out in the Oslo region yielded, in spite of its
limited duration (one month), a number of interesting results.
At a depth of a few metres, contact deposit type mineralization
was discovered by combined magnetic and geochemical measure-
ments. Furthermore, a preliminary geochemical survey over an
area of 6000 km®? made it possible to demarcate the most
favourable zones, which will be prospected in detail later.

¢) Other work

124. The Lake Maggiore sedimentation study has been continued
in conjunction with the Ispra Centre’s radioactive waste processing

group.

Recent technical improvements introduced in both methods
and equipment have given rise to several patent applications,
the most important of which concerns an X-ray fluorescence
analysis self discrimination system.

3) Isotope geology

a) QOvwerall organisation of work

125. The Commission’s activities in this field have been carried
out under a research contract concluded in February 1962 with
the Bundesanstalt fiir Bodenforschung, Hannover, and a contract
of association involving the participation of the Community, the
free University of Brussels and the Italian Atomic Energy Com-
mission (CNEN).

These two contracts, each concluded for a duration of three
years, were terminated by the Commission in January 1963, since
the second five-year programme contained no credit appropriation
for geological research.

The space of time which elapsed between the signing and
the cancellation of the contract sufficed only for the Bundes-
anstalt fiir Bodenforschung to prepare the ground for the launching
of the programme envisaged. With regard to the above-mentioned



SIXTH GENERAL REPORT — 1963 93

three-cornered contract of association, the main effort has been
focussed on the building up of both personnel and equipment in
order to create favourable conditions for the inception of the
jointly agreed programme and to ensure the immediate implemen-
tation of the facilities already available. As far as the first point
is concerned, both the staff and the equipment have been virtually
doubled so that by the end of 1962 a complex of apparatus
unique in Europe was available (1).

Such good progtess had been made with the setting up of
the scientific and technical team provided for in the contract
that by the end of 1962 the personnel had doubled as against
the previous year’s figure. When the contract was cancelled,
the staff amounted to 54 persons: 25 university-trained scientists;
24 qualified technicians; 5 administrative employees.

b) Research results obtained in 1962

i) Geological age measurements

126. Several hundred samples dated by radioactive techniques
have shed considerable light on the geological problems tackled
(rocks from the Hoggar — Lower Congo — East Antarctica).

A large number of original and often unexpected results
have been obtained on the granite massifs of the Alps and the
Himalayas.

ii) Studies on atmospheric natural and background radio-
activity

127. A large scale measurement and calculation programme
has been carried out on the results gained from the Belgian
Antarctic expeditions of 1958 and 1960. These studies have

o

(") ie.:
— 7 mass spectrometets of various types to deal with the entire range
of requirements in isotope geology;
— several very low-level radioactive counting installations, one of which
is used for natural carbon 14 and tritium measurements and
— the highly specialized chemistry and radiochemistry laboratories
attached to these installations.
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been mainly concerned with the distribution of fission products
and natural radioactive elements (radon, thoron and radium) in
those parts of the globe where natural background radioactivity
is at its nadia: the Antarctic Ocean and Continent.

iii) Awntarctic Programme

128. Studies have been continued on the samples obtained in
January 1960 at the time of the CNEN/Euratom drilling opera-
tion and the 1958-1960 Belgian Antarctic expeditions.

A continuous profile reaching down to a depth of 16 mettes
below the snow has now been exhaustively studied and the fol-
lowing measurements have been carried out:

— variations in oxygen and hydrogen isotope composition;
— mineral salt contents;

— distribution of fission products stemming from nuclear
explosions,

Various studies have been initiated on suspended matter
and extra-terrestrial particles.

iv) Natural variations in the stable isotopes of oxygen

129. The variations in the isotope make-up of natural watets
( precipitations, surface waters and waters deep below the surface)
have been covered by systematic studies. With the particular
object of obtaining data on the climatic and geographical con-
ditions of the Mesozoic, an advanced study has been carried out
on the problem of measuring paleotemperatures using the tech-
nique based on the oxygen isotopes contained in calcareous shells.
The premises underlying this method were reexamined in the
course of a study concerning variations in the isotope composition
in current species obtained from the Banks of Newfoundland and
living in cleatly determined climatic conditions.

4) Direct Conversion

The direct conversion section at Ispra has proceeded with
the study of methods for the direct conversion of heat of nuclear
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origin into electricity. The main activities have consisted in
preparing the ground for experiments connected with the design
of thermionic converters. Only theoretical work has been carried
out in connection with the magnetohydrodynamic generator.

a) Thermionic converters

130. The installation of the design and construction laboratories
for thermionic converters has been more or less completed and
two research programmes are in progress.

The in-pile test programme covers the construction of
nuclear-heated caesium cells, the study of the operation of these
cells in a vertical channel of the ISPRA 1 reactor and their post-
irradiation examination. The first cell, having a mixture of
highly enriched uranium carbide and of zirconium carbide as an
emitter, is under construction.

In the out-of-pile test programme, caesium cells are being
constructed for the study of the physical properties of thermionic
convertets. The nuclear heat source will be simulated by electron
bombardment.

b) Magnetobydrodynamic generator (MHD)

131. Theoretical work has been carried out to see whether the
principle of the MHD generator is applicable to a reactor of the
DRAGON type (1) running, however, at a higher temperature.

Normally, a gas temperature of over 2000°C is necessary
to obtain sufficient ionization. The first result gained from the
theoretical studies, however, shows that in certain special con-
ditions adequate ionization can be obtained with a reactor outlet
gas temperature ranging from 1200-1500°C. The same results
were arrived at independently in the United States at exactly
the same time. The Commission does not, however, have at its
disposal enough personnel or funds at the present time to check
these results experimentally.

() Cf. paras. 41-43.



96 EUROPEAN ATOMIC ENERGY COMMUNITY

5) Magnetic Resonance

132, This group, set up at Ispra at the end of 1961, now
contains three teams which deal with electronic resonance,
nuclear magnetic resonance and impulse methods respectively.

In conjunction with the chemistry department, the first
team has studied the radical ions of the ortho-, meta- and para-
terphenyls. The hyperfine structure of the spectra has been com-
pletely resolved and has yielded detailed data on the structure
of the radicals.

In the field of nuclear magnetic resonance, a study has been
launched on the molecular structure of terphenyl fragments.

The impulse methods team has studied proton relaxation
phenomena in radical solutions as a function of concentration and
temperature with a view to subsequent application of the dynamic
polarization of the nucleus for amplifying signals in high-resolution
nuclear resonance. This work has been focussed on the improve-
ment of the technical measuring possibilities.

Now that the group has moved into a part of the building
which it will occupy finally, it has been possible to bring three
spectrometetrs into temporary operation. Two other spectro-
meters and a helium liquefying plant cannot be installed until the
completion, anticipated for the beginning of 1963, of the whole
building and of a laboratory intended for constant temperature
studies.

IV. Training and Instruction

In 1962, the Commission’s activities have been carried on
along different lines all aimed at the creation of the scientific
cadres vital to the development of the Community’s nuclear
industries and research centres. In the first place, Euratom
organizes and finances training schemes and courses for student
trainees and visiting scientists desirous of rounding off their
previous training either at Euratom or at centres belonging to
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the Member States. In the second place, the Commission is
making plans for a standardization of the diplomas awarded to
nuclear technicians. Finally, the French Government recently put
forward a proposal concerning the setting up of a technical and
scientific training centre.

1) Student Trainees

133. The organization of university-level and technical training
coutses has been continued. Although, as in previous years, the
majority of the trainees have been absorbed by public and private
research centres in the Member States, the consolidation of the
establishments at Ispra and Geel has enabled the Commission to
double the number of posts available in its own establishments
in relation to the preceding year.

The training courses held under the auspices of Euratom
cover an extremely comprehensive range of specialities : mathe-
matics, scientific and automatic documentation, physics, chemistry,
biology and all branches of engineering. The year 1962 was
marked by one innovation in that trainees interested in the
problems of power reactors were enabled to wotk on the sites
of power plants constructed in Italy within the framework of
contracts of participation under the US/Euratom agreement.

In 1962, 319 applications were received and 250 coutses
organized.

The student trainee schemes are primarily intended for
nationals of the Member States. Under agreements for coopera-
tion concluded with several non-member states, however, or even
beyond the framework of any particular agreement, the Com-
mission has agreed to take a small number of nationals of non-
Community states such as the United Kingdom, Austria, Nox-
way, etc.

The work performed by the trainees has in general been
highly satisfactory and has justified the Commission in awarding
to the majority of them a bonus in addition to their lump-sum
monthly allowance.
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2) Visiting Scientists (Stagiaires qualifiés)

134. These courses, which are designed to enable research scien-
tists who have already completed their training to acquire prac-
tical experience during a stay in a Joint Centre establishment or
by working together with a scientific team of one of the Com-
mission’s contractors, have been amplified. The courses held
in 1962 related to the equivalent of 80 trainees for a full year.

Apart from their intrinsic value, these courses have enabled
various Euratom departments, in many cases, to play host to
eminent visitors for substantial lengths of time.

The Commission will, however, be compelled to make
serious cuts in this programme as a result of the very stringent
budgetary limitations imposed for 1963.

3) Standardization of Diplomas

135. The Commission has carried on with its task of standardizing
nuclear training programmes for engineers and technicians. These
programmes relate, in the first stage, to radiation hygiene, radio-
chemistry, isotope technology and, in the near future, nuclear
instrumentation and regulation as well as reactor technology and
operation.

If the training institutes in the Six undertake of apply
these programmes in line with hard-and-fast procedures (uniform
time-tables and curricula), it will be possible to harmonize nuclear
training on the technical level. An information pamphlet will
be distributed to existing technical institutes in order to put this
first stage into concrete shape.

4) Training of Experts

136. The French Government recently submitted to the Com-
mission a proposal for the creation, within the framework of the
Joint Research Centre, of a European Institute of Nuclear
Science and Technology which would be responsible for providing
specialized training in the fields referred to in Article 9 para-
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graph 1 of the Treaty. For this purpose the French Government
has offered to put at Euratom’s disposal, to serve as a basis, a
considerable proportion of the resources and facilities possessed
by the Institut National des Sciences et Techniques Nucléaires
(INSTN), which has been in existence at Saclay since 1956.
This Institute possesses a wide range of equipment for specialized
scientific training the most important items of which are the
100 kW reactor “ULYSSE?”, the subcritical assembly “URANIC”,
a reactor simulator and a SAMES-type particle accelerator. The
existence of the INSTN at the Saclay centre makes for the
smoother operation of the Centre at the same time as providing
a stimulus for its students.

The Commission is now in the process of examining this
proposal.

The European University

137. At the meeting held in Berlin in November 1962, the
Parliamentary Commission on Research and Culture reaffirmed
the value of the scheme for setting up a European University,
which has been dealt with at greater length in the Commission’s
previous General Report.






CHAPTER 11

DISSEMINATION OF INFORMATION

CONSOLIDATION OF THE INFORMATION AND DOCUMENTATION
CENTRE (IDC) — DEVELOPMENT OF SEMI-AUTOMATIC DOCU-
MENTATION PROGRAMME — STEPPED UP TEMPO OF PUBLICA-
TION AND INITIAL RELEASE OF INFORMATION — DISSEMINA-
TION OF INFORMATION POLICY — INCREASE IN THE NUMBER
OF PATENTS FILED ON BEHALF OF EURATOM — INITIAL
WORKING LICENCES — BASIC PATENTS AND KNOW-HOW —
UNIFICATION OF INDUSTRIAL PROPERTY RIGHTS IN THE
COMMUNITY

I. Activities of the Information
and Documentation Centre (IDC)

138. The Information and Documentation Centre (IDC), which
was up in 1961, is responsible for activities relating to docu-
mentation, publications and libraries. During 1962, it was able
to introduce a scheme of organization more in line with its
requirement and its structure was modified accordingly. Suitable
candidates were able to be recruited for all the news positions
created for 1962, and thus the scheduled ceiling of 88 employees
was reached. The most noteworthy increase was in the Docu-
mentation Section, for which several experienced scientific and
technical information officers were engaged at the beginning of
1962, in particular, as additions to the team of analysts engaged
on the “memory-storage” of information.

139. The Consultative Committee on Information and Documen-
tation, composed of experts from the six Member States who have
been appointed in a personal capacity on account of their knowledge
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of documentation and information problems, confirmed the ap-
pointment of Professor E. Pietsch as Chairman and Professors
Balbis and Boutry as Vice-Chairmen.

Encouraging decisions were taken by the Committee con-
cerning the IDC’s work schedule, special backing being given to
the project for the construction of an electronic memory for the
storage of information and the use of this information in accord-
ance with methods to be elaborated in conjunction with the
European Scientific Data Processing Centre (CETIS), operating
at Ispra (1).

Two meetings were held of the working group of the beads
of documentation services of the national nuclear centres, set up
in 1961 on the recommendation of the Consultative Committee.

The particular importance of this Working Group stems
from the fact that its collaboration has resulted in a rational distri-
bution of the work between the IDC and the national centres.
Thus in the longer term, the setvices supplied to users in the
Community will be able to be constantly improved by striving
for maximum efficiency from the available resources.

Such a programme requires above all a thorough under-
standing by each party of the others’ working conditions. Here
the specialized nuclear libraries of the Community, each of which
has its own specific tasks to fulfil in order to satisfy the needs
of its users, have a major contribution to make. In an effort to
bring about closer cooperation between them, the head librarians
met for the first time to discuss common problems and consider
possible solutions.

140. In the field of international relations, cooperation with the
documentation departments of the USAEC continued. Details of
the current programme for the memory-storage of information
were supplied to both the USAEC and the UKAEA in view of
its possible interest to these two institutions, which have not as
yet engaged in any similar activity.

(") See Chapter I, n°* 114 to 118, and n° 147 of the present Chapter,
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The Euratom Commission followed the example of the two
other European Communities and became a member of the Inter-
national Federation of Documentation.

It has also, for the purposes of linking up with the interna-
tional loan network, applied for membership to the International
Federation of Library Associations.

With regard to the Transatom Bulletin (a monthly bulletin
providing information on the availability of translations of docu-
ments relating to the nuclear field which are published in lan-
guages with which the Western reader is largely unfamiliar),
collaboration with the European Translation Centre at Delft was
intensified and the possibility of a link-up brought nearer.

Finally, the Commission was invited to participate in “Inter-
national Cooperation in Information Retrieval among Examining
Patent Offices” (ICIREPAT) in view of the special interest
shown by the member countries of this organization in matters
relating to the electronic storage of data.

A. Documentation

141. The work of the Documentation Section was stepped up
considerably in 1962. To the two existing groups, Bibliographical
Information and Documentary Analysis, was added a third,
Documentary Sources, whose function is to establish contacts
with the national documentation centres which do not specialize
in the nuclear field but are able to provide additional information
essential in many cases overlapping this field.

1) Bibliograpbical Information Service

142. The Bibliographical Information Service, set up in 1960,
continued its activities, while at the same time branching out
into new fields. A total of 204 documentary research operations
were cartied out in 1962.
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Since the IDC does not yet possess modern equipment such
as the electronic unit discussed below, the research must be con-
ducted by traditional methods which are less rapid. In the mean-
time, therefore, it has been necessary, for this service, to confine
itself to meeting requests from the Joint Research Centre, other
departments of the Commission and contract-holders.

The Bibliographical Information Service has taken steps to
increase its own resources, in particular by the purchase of card-
index systems systematically covering all the literature in fields
of major interest.

There are, however, numerous fields which, although only
slightly related to nuclear technology, are of interest in special
cases. An inventory of the appropriate information centres has
been drawn up in order to make the literature available in these
fields easily accessible. It is further planned to incorporate this
inventory in the electronic memory.

2) Documentary Analysis and Programming of the Electronic
Memory

143. The great handicap in documentary research carried out
manually is slowness and this drawback can only be mitigated by
the use of automatic or semi-automatic methods.

In view of the wealth of existing information and the rap-
idity with which further information is being accumulated, the
Commission has decided to make use of an electronic memory and
to order the necessary equipment.

This equipment, which will be available around the end
of 1963, will be operated jointly with CETIS (European Scien-
tific Date Processing Centre). The time-saving thus afforded
will enable the IDC to supply information of use not only to the
Commission itself, but also to the national centres and private
industries in the Community countries, It is this last consid-
eration which constitutes the main justification for the substantial
outlay entailed by this project.
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At the time of writing, it is difficult to assess the possible
output in terms of exact figures, but work divided up among the
national documentation centres having no electronic equipment
to assist them would probably require much higher expenditure
and far more skilled manpower.

In order to be able to use electronic equipment, a system
must be worked out by means of which each item of information
can be labelled both succinctly and accurately. Such a system,
based on a restricted number of keywords, has been devised.
The main effort, therefore, is now being concentrated on the
“translation” into keywords of the considerable amount of existing
information, which can then be stored in the electronic memory
when required.

This apparatus will replace some of the punched-card equip-
ment now in operation at the IDC. It will be used not only for
scientific and technical documentation, but also for overcoming
various administrative problems and for processing numerical data
for the Joint Statistics Service of the European Community.

B. Publications

1) The principles underlying the Dissemination of Information
derived from the Community’s Research Programme

144. The discussions with the competent bodies of the Council
on the elaboration of a policy for the dissemination of information
obtained from the Research Programme have been concluded.
A final statement will be issued by the Commission in April 1963.

This policy is based on the following principles :

The Commission must maintain a balance between its desire
to allow the information it obtains to be released rapidly and in
full and its anxiety not to compromise the smooth progtess of its
research work by divulging results prematurely.

Before the result of a particular piece of research can be
made public, its reliability must be ascertained in order to avoid
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damaging the reputation of the research worker concerned or the
standing of the Commission itself and it must be sufficiently accu-
rate and complete to obviate errors on the part of anybody who
may use it. It is also advisable to ensure that premature disclosure
of such results does not allow “outsiders” to exploit them solely
for their own profit, before the Commission, can do so with the
result that the Community is denied the final results.

As regards publications, the Commission complies with the
procedure followed in the large national centres. It publishes
with as little delay as possible basic scientific information and
information of humanitarian interest such as that obtained in the
field of medicine and biology. Publication takes various forms,
such as Euratom reports, articles in periodicals issued by the
Commission or in scientific journals, papers read at congresses,
conferences, symposia, etc.

On the other hand, information of possible industrial use
can only be published if this is not liable to affect Community’s
nuclear industries to priority of use.

Accordingly, a procedure has had to be introduced for
communicating such industrial information (detailed reactor proj-
ects, fabrication processes, plans, technical designs, etc.) to Mem-
ber States and to persons and enterprises in the Community in
conformity with the spirit of Article 13 of the Treaty.

This information is distributed to persons and enterprises
in the Community who have a legitimate interest in acquiring it
and undertake to treat it as confidential material. The decision
as to what is a legitimate interest lies with the Commission, which
for the distribution of such information calls upon the services
of national correspondents. In addition to the issue of documents
and the organization of technical meetings, colloquies and ex-
changes of personnel, contacts between research and industrial
workers, etc., are arranged specially and solely for Member States
and for persons and enterprises in the Community.

Information of an industrial nature is only communicated
to non-Member-States or institutions in non-Member-States if this
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is in the general interest of the Community in that it falls within
the scheme of exchanges of mutual benefit.

2) Non-Periodical Publications and ‘“‘Communications” (Ar-
ticle 13 of the Treaty)

145. A total of 106 reports were published by the Commission
during the period from 1 January 1962 to 28 February 1963.
A list of these reports is given in Annex IV to the present Report
and forms a supplement to the list in appendix to the Fifth Gen-
eral Report, which recapitulated all the publications dating back
to 1958.

Since the Commission’s final statement to the Council on
policy governing dissemination of information is not due until
April 1963, the first “Communications” (Article 13 of the Treaty)
were made in line with a provisional procedure, with the repre-
sentatives of the Members States acting as intermediary, pending
the appointment of national correspondents. By means of this
provisional procedure, as many as 66 “Communications’ had been
issued up to 28 February 1963.

3) Periodical Publications

146. The Transatom Bulletin, the Quarterly Digest and the Eur-
atom Bulletin all continued to meet with a favourable reception.

It will be recalled that the Transatom Bulletin, which
appears monthly, lists translations, either existing or in the course
of preparation, of scientific and technical documents published in
Slavonic and Oriental languages and provides information as to
how copies can be obtained. Publication of this periodical was
considerably rationalized in 1962 by the introduction of a punched-
card and punched-tape system. As a result, recapitulative indexes
can now be compiled at extremely short notice and are thus of
infinitely greater practical value. Altogether, H 6032 references
were published in the Bulletin in 1962.

The Quarterly Digest, a review of the reference type which
traces the progress of the Euratom/US Joint Research and Devel-
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opment Programme, is now in its second year. It is, however,
likely to cease publication as an independent journal, and will be
incorporated in the two-monthly periodical Euratom Information
mentioned below.

The Euratom Bulletin, a quarterly review covering certain
aspects of the peaceful uses of nuclear energy and the activities
of the Commission in a form designed for the non-specialized
reader, has successfully entered its second year of publication.

The impressions of these three periodicals are 1200, 1750
and 7600 copies respectively.

It has also proved necessary, in view of the growing number
of scientific and technical publications put out by the Commission,
to issue a two-monthly periodical, Euratom Information, for the
benefit of the specialized public. The first number is due to
appear in April 1963. This review will set out the broad lines
of the research programme, the subjects of contracts and particulars
of non-periodical publications and patents stemming from the
programme, furnishing the reader with summaries of these docu-
ments and the customary references.

C. Libraries

147. Libraries constitute an important medium for promoting
the internal dissemination of information throughout the various
departments and establishments of the Commission, whose
constant concern is the ensure their smooth operation.

Since 1961, the IDC has had on its staff a specialist with
responsibility for coordinating the activities of the libraries.

Several steps aimed at coordination have already been
taken, and in particular a unified catalogue has been created for
reviews and reports. A programme has also been developed for
the use of punched-card type-writers, which will facilitate the
compilation of catalogues and—in the longer term—make it
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possible to rationalize the placing of orders and to see that they
are executed more satisfactorily.

The library in Brussels, which had already been entrusted
with the task of organizing the Central Nuclear Measurements
Bureau’s library, is now engaged on collecting the works and
periodicals required to set up libraries at Karlsruhe and Petten.

Finally, analytical studies have been embarked upon with
a view to coordinating and dovetailing the acquisition procedures
at the libraties of the nuclear documentation centres run by the
Member States.

II. Industrial property

148. The year 1962 saw an increased rate of expansion in the
number of patents filed in the Community. More precise clauses
concerning non-patentable information were added to the patent
rules laid down by the Commission in January 1961,

A. Communications of patent applications
(Article 16)

149. Notifications of patent applications as provided in Article 16
of the Treaty were submitted in a regular manner and within the
time-limits laid down.

By 31 December 1962, the Commission had received details
of 8785 patent applications, 1242 of which were notified in 1962.
A total number of inventions covered by these patent applications
is 6317.

B. Filing of patents by the community and holders of its contracts

150. At the end of 1962, the Commission’s Patent Office had
dealt with 248 inventions stemming from the research programme.
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Of this number, 117 had been examined in 1962, as against 131
in the coutse of the two preceding years.

Between the date of the Treaty’s coming into force and
the end of 1962, theses inventions had been the subject of
195 premiers dépdts filed on behalf of either the Community or
the holders of its contracts, 106 of them being filed in 1962.

The total number of requests for the extension of patent
rights to other countries had reached 490 by the end of last year.

Five of the patent applications submitted in countries where
a preliminary examination is required have already been granted,
none having been rejected. In those countries where there is no
examination, 136 patents have been granted.

The inventions for which patents had been filed up to the
end of 1962 break as follows:

ORGEL, ECO and ESSOR 49
Controlled Thermonuclear Fusion 23
BR2 18
Dragon 54
Miscellaneous 51

The breakdown of these inventions by origin was follows:

Joint Research Centre 57
Contracts of Association 50
Other Contracts 32
Dragon 54
Miscellaneous 2

A list of the patent applications filed during the period
from 1 April 1962 to 28 February 1963 is given in Annex VI to
the present General Report.

C. Working of patents held in portfolio

151. It would be premature at this stage to consider the
industrial working of the majority of patents protecting the in-
ventions arising out of the research programme.
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Even so, several of these inventions are now being used in
laboratories. Others are to be employed in the construction of
the ECO and ESSOR reactors.

It should also be noted that a licence has been granted in
respect of a patent deriving from a contract of association in the
field of fusion and that an agreement has been concluded be-
tween a contract-holder and two firms associated with him on the
working of two inventions held by the former.

An invention by a Euratom employee was the subject
matter of a permit for the fabrication of a limited number of
sample-carriers for electronic probes. A more far-reaching licence
contract is now being negotiated concerning another invention by
a Euratom employee, which consists of a window for the observa-
tion of experimental chambers under radioactive radiation.

D. Rules governing know-bow and patents in research contracts

152. The patent system applicable to research contracts which
was approved by the Commission in January 1963 has not been
subjected to any modifications.

It has been supplemented by more specific rules covering
non-patentable information, and in particular “know-how”. The
main principles underlying these rules are as follows:

a) The Commission has the right to communicate to
Member States, and to persons and enterprises in the Community,
in accordance with Article 13 of the Treaty, any information arising
from the execution of the programme as laid down in the tech-
nical annex to the contract.

b) When any such knowledge cannot be put to any use in
the nuclear field, its dissemination is subject to the agreement of
the contract-holder, unless the information in question forms one
of the specific subjects of the contract.

c) The contract-holder may not prevent communication of
the results obtained from the contract to Member States, or to
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persons or enterprises in the Community as required by the
Treaty. The contract-holder may, however, oppose wider disse-
mination in the form of publication, stating his reasons for so
doing.

d) Under its obligations and as part of its policy of exchan-
ges with non-Member States, the Commission may communicate
the information referred to in (a) to non-Member States or to
persons or enterprises outside the Community.

The contract-holder, however, is entitled:

(i) to be informed, at the time the contract is signed,
about these obligations and this policy and in this
case no modification of these obligations or this policy
can be invoked against him;

(ii) to put forward any reasons why the information
should not be communicated, the Commission being
obliged to refrain from transmitting the information
if it considers these reasons compatible with the in-
terests of the Community;

(iii) to be allowed to participate in the exchange of infor-
mation if this is likely to result in industrial applica-
tion outside the Community.

(e) The know-how required for the practical utilization of
the information referred to in (a) remains the property of the
contractor, who has the right to draw up agreements with third
parties—e.g., for technical assistance—on this point but on con-
dition that he allows the Member States and persons and enter-
prises in the Community to have priority as regards the benefits
of such information. If, on the other hand, it is the acquisition
of the know-how which forms the subjects of the contract, it is
subject to the rules on information as set out in (a) to (d)
above,

153. A solution was found to the problem of “basic” patents
after consultation with the parties concerned.
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The problem was to prevent the contract-holdet from inva-
lidating the rights which he had accorded the Community con-
cerning information and patents arising from the contract, by
invoking a patent (basic patent) acquited outside the contract and
upon which utilization of the information and patents originating
from the contract is conditional.

If, for example, the contractor holds a patent for a novel
organic liquid and the purpose of the contract is to adapt this
liquid to use as a moderator in a reactor, possession of the basic
contract would enable the contract-holder to prohibit the Com-
mission and third parties from availing themselves of the results
of the Community-financed research.

It is henceforth laid down that the Commission and the
contract-holder shall determine, prior to signing the contract,
whether basic patents relating to a technical field which has been
defined or has been designated by name require undertakings to
be given by the contract-holder.

These undertakings will include an obligation to supply
and, if called for, an obligation to grant licences on commetcial
conditions. The utilization of knowledge and patents arising from
the contract will therefore no longer encounter any bar arising
from the basic patents,

E. Standardization of industrial property rights
within the Community

154. Both the Euratom and the EEC Commission have parti-
cipated in the work undertaken by the six Community Countries
with a view to the establishment of European industrial property
rights.

This work has progressed extremely satisfactorily. The
Working Group on Patents has completed the most important
phase of its work and the preliminary draft of a European
Patent Convention drawn up by this group was published in
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November 1962 with a view to eliciting comments from the
quarters concerned.

The purpose of this draft is to create a patent to be issued
by a European patent office, which is valid throughout the terri-
tory of all the contracting states. The grant of a patent would
be dependent on the result of a non-compulsory patentability
examination held at any time during the first five years of its
live. The European patent system would exist side by side with
that covering national patents, the applicant being allowed to
choose between the protection afforded by the one system or the
other.



CHAPTER I1I

INDUSTRY AND ECONOMY

PRESENT SITUATION AND PROSPECTS FOR THE DEVELOPMENT
OF NUCLEAR ENERGY-ACTIVITY IN THE FIELD OF POWER
PLANT CONSTRUCTION — IMPLEMENTATION OF THE UNITED
STATES/EURATOM AGREEMENT — THE NUCLEAR COMMON
MARKET — THIRD PARTY LIABILITY AND NUCLEAR INSUR-
ANCE — NUCLEAR MARINE PROPULSION — DEVELOPMENT
OF INDUSTRIAL APPLICATIONS FOR RADIO-ISOTOPES — SUPPLY
AGENCY — PROSPECTS FOR THE SUPPLY OF ORES, NATURAL
URANIUM AND SPECIAL FISSILE MATERIALS — REPROCESSING
AND TRANSPORT OF IRRADIATED FUEL — RELATIONS WITH
EMPLOYERS’ ASSOCIATIONS AND TRADE UNIONS

155. The Commission’s activities in the economic and industrial
sectors form an integral part of its overall task, which consists
in promoting the development of nuclear industries and fostering
exchanges in the nuclear field within the Community.

The various activities outlined in this chapter therefore
come under the general heading of present trends in the develop-
ment of nuclear energy in the Community, especially as regards
electricity production.

The prospect studies were continued during 1962 both
within Euratom and externally under various contracts. They
were carried out in close consultation with the other two Com-
munities, whose forecasts, up to 1975 in particular, constitute an
essential element in drawing up the general framework for the
role of nuclear energy in the economy as a whole.

Although it is not intended to summarize the situation in
this respect, a brief survey of some of the short- and longer-term
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projects may contribute towards an understanding of the Com-
mission’s activity in the industrial sphere.

In the first place, it is appropriate to review the nuclear
power plants, both under construction and planned, which in the
next few years will take their place beside the existing plants;
the Euratom Commission is closely associated in one way or
another with most of these industrial achievements.

Secondly, it is necessary to sketch out the foreseeable
development quite apart from the projects currently in hand.
This forecast, which will be the subject of intensive studies in
1963, is in fact essential, since it will enable all interested parties
to plan their activities according to the most likely trend.

I. Development of nuclear energy :
present situation and future prospects

A. Present situation and development in the next few years

156. Since 1957, nuclear electricity production in the Community
has followed the pattern shown below (in kWh millions):

1957 1958 1959 1960 1961 1962

1 4 41 130 266 500

This production comes from small nuclear power plants
whose total installed capacity on 31 December 1962 was some
174 MWe, of which France accounts for 149 MWe (the three
reactors at Marcoule and the EDF 1 plant), Germany for 15 MWe
(Kahl) and Belgium for 10 MWe (Mol BR 2).

157. For the rest, the power plants whose construction is
provided for under the national programmes of the Community
countries are as follows:
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Germany: besides the low-power reactor already operating
at Kahl, work has been proceeding since January 1961 on the
construction at Jiilich of the 15 MWe high-temperature gas-cooled
reactor of Arbeitsgemeinschaft Versuchsreaktor GmbH (AVR).
Mention must also be made of the construction work on the
50 MWe multi-purpose research reactor at Karlsruhe, which is
equipped with a pressure vessel and will be fuelled with enriched
uranium.

In addition, in the course of the past year Kernkraftwerk
RWE Bayernwerk mbH (KRB) decided to go ahead with the
construction of a 237 MWe power plant at Gundremmingen near
Giinzburg, Bavaria. This plant, which is equipped with a boiling-
water reactor, will go critical at the end of 1965 and will be
commissioned in the course of 1966.

Finally, an organic-moderated reactor project is at present
being studied by Kernkraftwerk Baden-Wiirttemberg Planungs-
gesellschaft mbH (KBWP) of Stuttgart.

Belgium: the 10.5 MWe boiling-water reactor BR 3 at Mol
is now in operation. Belgian enterprises are also participating in
the Société d’énergie nucléaire franco-belge des Ardennes (SENA)
which will operate the power plant at Chooz, in which a
pressurized-water reactor is to be installed.

France: further progress has been made with the implemen-
tation of the programme comprising the string of three gas-
graphite reactors at Chinon (EDF 1, EDF 2 and EDF 3) to
which a fourth reactor (EDF 4) of the same type was recently
added; this reactor, which will have a capacity of 500 mWe is
scheduled for commissioning in 1967. The EDF plant went
critical in 1962 and EDF 2 will do so in 1963. Finally, a heavy-
water reactor, EL-4, is to be built in the Mont d’Arrée, Brittany,
while the above-mentioned SENA power plant at Chooz will reach
criticality towards the end of 1965.

Italy: three nuclear power plants are under construction, viz:
the 150 boiling-water reactor plant of Societd Elettronucleare
Nazionale (SENN), located at the mouth of the Garigliano River;
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the 200 MWe gas-graphite reactor plant of Societd Italiana Meri-
dionale Energia Atomica (SIMEA), at Latina; and the 257 MWe
plant of Societd Elettronucleare Italiana (SELNI) at Trino Ver-
cellese, running on a pressurized-water reactor. Of these, the
first two will be commissioned in 1963 and the third in 1964.

Holland: Samenwerkende Electriciteits-Productiebedrijven
(SEP) are continuing in their efforts with a view to the construc-
tion of a 50 MWe power reactor.

According to the present outlook, the timing for the com-
missioning of nuclear power plants will be as follows (installed
capacity in MWe):

Installed Get- Bel- Hol-
capacity many France Ttaly gium land Total
1961 15 80 95
1962 70 10 80
1963 15 170 350 535
1964 80 257 337
1965 287 600* 121* 1,008
1966
1967 150 500 50 700
Total: 467 1,500 607 131 50 2,755

(*) The Chooz power plant, which is a Franco-Belgian joint enterprise, in
which French and Belgian participation is on a 50/50 basis

It can be seen from this table that the nuclear generating
capacity in operation at the end of 1963 will amount to 710 MWe
and that on the strength of the current projects some 2,760 nuclear
MWe will be available in the Community by the end of 1967;
of this total, 1,580 MWe will be generated from natural uranium
and 1,170 MWe from slightly enriched uranium.,

This installed capacity will enable some 17,000 million
kWh of nuclear electricity to be produced in 1967, i.e. about
3% of the Community’s total estimated production, as against
only just over 0.1% in 1962.



As of 1 January 1963, the construction of nineteen nuclear power plants had been

decided on in the Community countries and some 2,500 to 2,800 nuclear MWe

are expected 10 be commissioned by the end of 1967.  Nuclear electricity production

amounted to five hundred MWe in 1962. The above photograph is an acrial view

of Chinon, on the Loire, the biggest nuclear site in Europe, where the three nuclear

power plants (EDF 1, 2 and 3) under construction represent an installed power
of over six hundred MWe.

(Photograph by EDF)

ERRATUM

Page 119, § 158, 3rd. para., last line : read
« ... (in thousands of millions of kWh) : »

In caption of photograph on page 118, line 4,
read :  « 500 million kWh » instead of
« 500 MWe »
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B. Prospects

158. Apart from the projects now under way, it is still difficult
to foresee how nuclear energy for electricity production will de-
velop after 1963.

The studies undertaken by the three Communities, however,
enabled the national authorities to form certain hypotheses which,
taken as a whole, indicate that the growth of installed nuclear
capacity might follow the trend shown below (figures in MWe):

1963 1964 1968 1970 1975
700 1,000 2,700  3500t0 10,000 to
4,000 16,000

In these conditions, the probable development of nuclear
electricity production in the Community between 1965 and 1975
is likely to be as shown below (in kWh milliard):

1965 1969 1970 1975

6 15 20 to 25 60 to 100

A reasonable extrapolation from these figures up to 1980,
based on the assumption that the nuclear capacity will double
every three years, therefore leads to estimates which show a very
good measure of agreement with the tentative figure of 40,000
nuclear MWe for 1980 quoted by the Commission in its Third
General Report. Obviously, however, such forecasts are not yet
sufficiently firm or accurate to constitute a basis for a programme
of definite commitments.

159. Several important advances were made in the course of
1962 in the direction of obtaining a more general picture of
future developments. In conjunction with the work of the Inter-
Executive Group on Enetgy, the Euratom Commission’s partic-
ipation in the drafting of the report entitled “Study on the long-
Term Energy Prospects in the European Community” has made
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it possible to estimate the contribution of nuclear energy to the
development of power production up to 1975. The results of
this work confirm that the trends in nuclear energy in the next
twelve or thirteen years will take shape against a background
of economic expansion and of greatly increasing energy require-
ments the fulfilment of which will necessitate recourse to all
economically exploitable sources of energy. From this it follows
that during the period in question nuclear energy will constitute
an indispensable complement to the production and importation
of conventional energy rather than a source of structural modifi-
cations to these activities.

This study has also shown that the generation of electricity
in nuclear plants will fulfil the two principal conditions stated in
the “Memorandum on Energy Policy” which was submitted on
25 June 1962 to the Special Council of Ministers of the European
Coal and Steel Community by the three European Executives,
namely reduction of the price of energy and increased reliability
of supplies.

Obviously, the first of these objectives, and also to some
extent the second, can only be attained insofar as nuclear energy
can compete with conventional energy; indeed, only adequate
competitiveness can provide a firm basis for the growth of nuclear
energy and permit its development under the stimulus of purely
economic criteria. It is therefore on this crucial point that the
prospect studies have hitherto been centred.

160. During the November 1962 session of the European Parlia-
ment Mr. P. De Groote, member of the Euratom Commission,
announced that recent information confirmed the previously
adopted view that in various parts of Europe nuclear energy had
very good prospects of becoming truly competitive before 1970.
This outlook is likewise confirmed by the statements of various
experts, notably the director of atomic reactors of the French
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Atomic Energy Commission (CEA) and the officer responsible
for the reactors of the United Kingdom Atomic Energy Authority.

161. At the 24th session of the Economic and Social Committee,
held on 30 October 1962, Mr. E.M.J.A. Sassen, member of the
Euratom Commission, stated that the information available on
each of the proven reactor types ('), which had been obtained
chiefly from the operators themselves, both within the Com-
munity and in Britain and the United States, enabled a detailed
comparison to be made between the kWh cost of conventional
and nuclear electricity.

One of the conclusions of this study was that large-scale
nuclear power plants which may be commissioned in three or
four years’ time and which have long annual utilization periods
could become competitive in areas where coal costs between 12
and 16 EMA u.a. per ton. Towards the end of the present decade
the production cost at these plants would be in line with that at
conventional installations using coal at 10 - 12 EMA u.a. per ton.
The reason for giving an upper and a lower limit instead of a
single figure is that it is necessary to take account of differences
between the Community countries as regards interest rates on
invested capital and taxation rates.

Mr. Sassen also compared these data with the cost of con-
ventional sources of energy, namely coal and oil. Coal of
European origin currently costs between 14 and 15 EMA u.a.
per ton. American coal is cheaper and can be reckoned to cost
12.5 EMA u.a. per ton delivered to a European port. For oil,
reckoned as tons of coal equivalent, the cost varies from 10.5 to

12 EMA u.a.

() At the present time, the types of power reactor which have proved
themselves on the industrial scale are as follows :
— natural-uranium-fuelled, graphite-moderated, gas-cooled reactors (EDF
and SIMEA, for example);
— slightly-enriched- uranium-fuelled, boiling- or pressurized-watet- mo-
derated- and cooled-reactors (e.g. SENN, SELNI, KRB, SENA).
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According to the memorandum of the Inter-Executive
Group on Energy, these prices cannot be expected to decrease
appreciably in the future. Consequently the conclusion is justified
that it will not be long before nuclear energy becomes competitive.
Moreover, when the time comes it will constitute a real turning
point in a trend which will thenceforth be accelerated by purely
economic necessities.

162. The foregoing statements are amplified by a recent study
by the three Communities entitled “Study on Long-Term Energy
Prospects”, in which a chapter on nuclear energy is incorporated.

This study discusses in detail the cost factors in the pro-
duction of nuclear electricity by proven-type large-scale plants
designed in accordance with present-day technology which could
become operational in the period 1965-1967. Moteover, in the
light of cautious estimates as regards technological developments
up to 1968-1970, forecasts have likewise been arrived at for this
mote distant period. On this basis, the study arrives at the fig-
ures quoted in the table below. In view of the divergent interest
rates and depreciation-periods counted on by the various reactor
operators, the production cost per kWh has been calculated
according to three assumptions determined by the rate of annual
fixed charges on invested capital, this rate being taken respectively
as 8.6% (France and Holland), 10% (Southern Italy (1) and
representative average for the Community as a whole) and 13%
(Germany, Belgium and Northern Italy). These figures are
based on a probable life of 20 years for nuclear power plants,
which corresponds to the univetsally accepted minimum. Finally,
they involve two assumptions with regard to the annual use time
of the plants, i.e. 6,000 and 7,000 hrs.

() Cf. Previous references to the setting up of ENEL (Ente Nazionale per
I’Energia Elettrica).
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Estimated Production Costs of Nuclear Energy
(in mills, or thousandths of an EMA u.a. per kWh)

Annual fixed charges on invested capital, in 9,
Date
of 8.6 9% 10 9% 13 9
Com-
missioning
6 000 7 000 6 000 7 000 6 000 7 000
hrs/yr | hrs/yr | hrs/yr | hrs/yr | hrs/yr | hrs/ye
1962[1963
enriched
uranium 9.1 8.3 9.8 8.9 11.3 10.2
natural
uranium 8.7 7.8 9.5 8.5 11.3 10.0
196511967
enriched
uranium 6.8 6.2 7.4 6.7 8.7 7.8
natural
uranium 6.7 6.1 7.4 6.7 8.8 7.9
1968/1970 5.5 5.0 6.0 5.4 7.0 6.3

At the same time it is necessary to ascertain the probable
trend in the cost of producing electricity by conventional means.
Indeed, technological progress is likewise being made in the field
of conventional thermal generating stations, as a result of which
lower consttuction costs and greater efficiency are being achieved.
By making certain assumptions and proceeding on the basis of the
above table, it is possible to estimate the progress of nuclear
energy towards competitiveness. The following table expresses
this progress in terms of conventional fuel prices (coal and fuel

oil).

163. Fuel prices ensuring break-even between a conventional
thermal generating station and a nuclear power plant at various
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dates and under various conditions (in EMA u.a. per ton coal
equivalent at 7000 kcal/kg).

Annual fixed chatges on invested capital, in %

Operating 8.6 % 10 9 13 9
Petiod

6000 | 7000 | 6000 | 7000 | 6000 | 7000
hrs/fyt | hts/yr | hrs/yr | hrs/yr | hrsfyr | hrs/yr

Date of
com-
missioning

1962/1963 ‘
entiched U | 18.8 | 17.6 | 19.4 | 181 | 21.6 | 20.0
natural U 174 | 160 | 184 | 168 | 214 | 194

1965/1967

entiched U 13.1 12.3 13.5 12.6 15.2 14.1
natural U 12.9 12.1 13.5 12.6 15.8 14.5

1968/1970 10.7 10.1 10.8 10.2 121 11.3

The figures in this table obviously involve a margin of
uncertainty; nevertheless, they provide a sufficiently reliable
indication of the rate at which production costs in nuclear power
plants are likely to drop. These evaluations, which have been
drawn up with the necessaty caution, moreover, assume that there
will be no radical technological innovations. Today, in particular,
it seems that a service life of 20 years for a nuclear power plant
may be a slight underestimate. Under these conditions and on
the basis of the existing and probable future prices of fossil fuels,
it would appear that nuclear power plants will already be
reasonably competitive in several regions of the Community be-
tween 1965 and 1967, and will be so in the Community as a
whole around 1968 or 1970, for annual operating periods of
6,000 hours ot more. Furthermore, since production costs will
continue to fall in the later years, nuclear power plants can become
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competitive even for lower annual operating periods, in conse-
quence of which their use will become more widespread.

164. From 1970 onwards, therefore, the production cost of
nuclear energy will no longer act as a brake on its increased use,
but expansion may well be limited by the difficulty for nuclear
industries of maintaining an economically desirable rate of capac-
ity installation. Those entitled to speak with authority in fact
consider that for a number of technical and industrial reasons it
would be difficult to exceed a growth rate amounting to a doubling
of the annual installed capacity every three years. Studies are in
hand with the object of analyzing this problem and detecting the
possible bottlenecks.

In this respect the Euratom Commission is playing a vital
part within the framework of the Treaty, under which it is
entrusted with the task of laying the foundations for a rapid rise
of nuclear energy in the years to come.

The transition from the prototype to the industrial stage
will henceforth take place regardless of the magnitude of the future
problem. Indeed, the second-generation nuclear power plants
(KRB, SENA and EDF 3) now under construction are very
nearly competitive and give every reason to anticipate that the
third generation will confirm the profitability of nuclear energy.
This does not, however, rule out the uncertainties that can still
attach to the operation of the projected power plants, notably in
view of the amount of investment they involve.

This is why it is so important that the public authorities
should continue to provide financial and technical assistance to
all the sectors concerned and should ensure—insofar as they are
competent to do so—that all efforts on development and indus-
trial application remain carefully coordinated in the interests of
maximum efficiency.

This assistance should aim above all at concentration on
full-scale plants, as a result of which it will be possible to acquire
the technical experience which is indispensable if such plants are
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to be built and operated economically. As far as the Commission
is concerned, apart from the research and development activities
it carries out itself, this assistance takes three principal forms,
namely the implementation of the programme for participation in
power-reactor construction, the continued application of the
Agreement for Co-operation with the United States on the devel-
opment of reactor strings tested out in America, and its financial
contribution to the development of reactor components and fuel
elements.

II. The Commission’s activity in the field
of nuclear power plant construction

A. Community participation

165. Among the powerful media now available to the Commis-
sion for the fulfilment of its task of promoting industrial develop-
ment is the programme for participation in power reactor projects.

This programme enables the Community to participate to
the extent of 32 million EMA u.a. in the construction of power
reactors. Its object is to stimulate the building of nuclear power
plants on an industrial scale by pinpointing the technological prob-
lems involved in their true magnitude and perspective and by
disseminating throughout the Community the knowledge and in-
formation acquired. In addition, this programme will contribute
to the creation of a European nuclear industry, particularly that
branch of it engaged in the fabrication of fuel elements.

1) Contracts of Participation

166. Three firms have so far put forward proposals which have
led to the signing of contracts of participation. The companies
in question are:

a) Societd Elettronucleare Nazionale (SENN), who have
just completed a power plant of 150 MWe net capacity equipped
with a dual-cycle boiling-water reactor;



One of the most important means now at Euratom’s disposal for the pursuance
of its industrial promotion policy is the programme for participation in nuclear
power plant construction projects. Three contracts have been signed to date :
with SENN (Italy), SIMEA (ltaly) and SEN.A (France and Belgium).
Furthermore, the Commission has decided to share in the construction of two other
reactors : RWE-BW (Germany) and SEP ( Netherlands).
The photograph shows the 150 MWe net SENN power plant (located at the mouth
of the Garigliano near Naples). The plant is equipped with a dual-cycle boiling-
water reactor, the construction of which has just been completed.
(Photograph by SENN)
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— black : reactors in operation ;
— blue : reactors either projected or already under construction (to be completed
before 1967).
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b) Societd Italiana Meridionale Energia Atomica (SIMEA),
who recently finished the construction of a power plant with a
net capacity of 200 MWe and equipped with a reactor of the
natural uranium-graphite-carbon dioxide type;

c) Société d’energie nucléaire franco-belge des Ardennes
(SENA), who have undertaken the construction of a power plant
equipped with a pressurized-water reactor, the installed capacity
of which is 210 MWe (capable of being stepped up to over
242 MWe). Furthermore, the Commission is giving favourable
consideration to two other applications for participation in power
reactor construction. These applications, which were submitted
by the Kernkraftwerk Rheinisch-Westfilische Electrizititswerke -
Bayernwerk (RWE - BW) syndicate and by Samenwerkende
Elektriciteitsproductiebedrijven N.V. (SEP), relate respectively
to a 237 MWe boiling-water reactor and a 50 MWe boiling-water
reactor with natural circulation.

2) Ways and Means of Participation

167. As regards the SENN power plant, it will be recalled that
Euratom is participating in the additional start-up expenditure and
in the cost of fuel-element fabrication inside the Community.
The amount of this participation is 7 million EMA u.a.

Euratom is also participating to the tune of 4 million EMA
uv.a. in the cost of fuel-element fabrication for the SIMEA
reactor.

168. Euratom participation in the SENA power plant may total
8 million EMA u.a., this figure being broken down as follows:

a) Participation up to a maximum of 2 million EMA u.a.,
in additional start-up expenditure;

b) participation, up to a maximum of 6 million EMA u.a.,
in the cost of fabricating fuel elements (slightly enriched uranium-
oxide pellets, stainless-steel cladding) inside the Community.
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3) Implementation of the Contracts of Participation with

SENN, SIMEA and SENA

169. The implementation of the above-mentioned contracts is
well under way and the Commission has held information meetings
which were attended by representatives of about sixty firms and
otganizations as well as by members of the Permanent Delegations
of the six Member States.

During these meetings the Commission expounded the pos-
sibilities which the contracts offer to the Community’s industry
with respect to:

— the dissemination of information contained in the docu-
ments sent in by the contracting parties;

— the assignment of personnel to the plants to take part in
pre-operational trials and power run-up tests;

— the fabrication of proven-type fuel elements for replenish-
ment purposes.

170. At regular intervals the contractors furnish the documents
stipulated in the contracts. Extracts from these documents are
sent to the Member States, who in turn forward them to the firms
and organizations concerned in each country; the latter may
consult, or request copies of, any document that is of interest to
them. From May 1963 onwards, certain reports of special in-
terest, such as annual reports, final construction reports, reports
on the transport of fuel elements, etc., will be published.

171. The contracts provide for the assignment of personnel,
whether or not they are employed by the Commission, to the
contractors in order to observe the activities relating to the design,
construction and operation of the plants.

Under this arrangement Euratom employees have been per-
manently attached to SIMEA (since April 1962), to SENN (since
May 1962) and to SENA (since October 1962). They see to
the proper execution of the contracts, take part in the work of
the contractors’ teams, pay visits to the principal suppliers, coor-



A view of the SIMEA plant, the construction of which bas just been completed.
This 200 MWe net power plant, built under a contract of participation with
Euratom, is situated at Latina (Rome). 1t is equipped with a nitural wuraninm-
fuelled reactor mwoderated by graphite and cooled by carbon dioxide gas.

(Photograph by Publiphoto, Rome)
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dinate the activities of seconded personnel and assist in the
drafting of the contractors’ quarterly, annual and other reports.

Moreover, 28 firms and organizations in the Community
have requested permission to assign 61 of their employees to take
part in the pre-operational criticality and start-up trials of the
SENN, and SIMEA plants, which are scheduled to take place
between November 1962 and July 1963, the date by which it is
planned to have both plants operating at full power. Apart from
Euratom staff, 29 persons have been or still are on the site.
Finally, several university students from various countries have
spent some time at the plants for training purposes.

B. Implementation of the United States/Euratom Agreement

1) Proposals received

172. In agreement with the United States Atomic Energy Com-
mission (USAEC), the Euratom Commission has postponed from
31 May to 31 July 1962 the closing date for the submission of
proposals under the invitation for proposals for nuclear power
plants to be constructed in the Community by 31 December 1965.
In accordance with the Agreement for Cooperation ('), this in-
vitation provided that two reactors, to be commissioned by 31 De-
cember 1965, were to be chosen under the second phase of this
Agreement.

Four proposals were received by the Joint Reactor Board
of the United States/Euratom Agreement for Cooperation. On
the strength of the recommendations drawn up by this Board,
two projects were accepted jointly by the Euratom Commission
and the United States Atomic Energy Commission. One of these
was the power plant of Société d’énergie nucléaire franco-belge
des Ardennes (SENA) which will have a pressurized-water
reactor with a net capacity of 210 MWe capable of being stepped

("} Agreement for Cooperation: cf. Chapter VI, External Relations Nos. 238
et seq.
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up to 242 MWe. The other plant, owned by Kernkraftwerk
RWE - Bayernwerk GmbH (KRB), will be equipped with a
boiling-water reactor of 237 MWe net capacity.

2) Ways and Means of Implementation

173. For the financing of these two power plants Euratom is to
grant SENA and KRB loans of 16.25 million and 20 million EMA
u.a. respectively, which amounts will be set off against the line
of credit opened by the Import - Export Bank under the United
States/Euratom Agreement for Cooperation.

These plants are scheduled for commissioning at the end
of 1965, while the Garigliano (SENN) Plant, which represents
stage one of the joint programme, is due to come into operation
this year.

Also under the terms of the United States/Euratom Agree-
ment for Cooperation, on 25 July 1961 SENN concluded with
Euratom the basic contract governing the ways and means of
their participation in the joint programme. On 25 November
1962 SENN likewise concluded the fuel supply contract with the
Supply Agency; the relevant purchasing and sales contracts be-
tween the Supply Agency and the USAEC were signed at the same
time.

In collaboration with the departments of the Italian Atomic
Energy Commission (CNEN) responsible for the safety of nuclear
installations, the operational safety aspects of the SENN project
were studied on the basis of the definitive technical features of
the plant.

C. Development of power reactors of proven types

174. The work carried out in 1962 related chiefly to the influence
of the steam characteristics on the conventional parts of nuclear
power stations, the study of uranium-rich ternary alloys, the
irradiation behaviour of uranium-alloy fuel elements and the de-
velopment of techniques for their fabrication, investigation of the



Aerial view of the site intended for the construction of the SENA power plant

(Centrale Franco-Belge des Ardennes) under a contract of participation with

Euratom. The site is near Givet on the Franco-Belgian frontier. The entrance

to the galleries which will give access to the Bwo caverns housing the reactors can be seen

on the right bank of the Meuse. The ancillary buildings will be constructed on
the left bank.

(Photograph by M. Arséne — Mézicres)
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heat-resistance of concretes intended for the construction of pre-
stressed concrete pressurized containments, the technical and
economic comparison of a 250 MWe power plant using a single-
cycle boiling-water reactor with a dualcycle plant of the same
capacity, and finally the parametric study of the differing physical
propetties of fuels for graphite reactors and water reactors. This
work is to be continued in the course of the second five-year
programme, during which the emphasis will be on gas-cooled
reactors. It is to relate primarily to the points enumerated below.

a) Improvement of fuel performance

Attempts will be made to improve the factors determining
the core performance and the fuel cost per kWh produced. In
particular, studies will be carried out on the improvement of fuel
behaviour under operating conditions, the reduction of fabrication
costs, the heat-resistance of the fuel and the cladding and the
improvement of their geometry.

This research should lead to the finalization of fuel elements
for industrial use and to their testing in power reactors.

b) Improvement of reactor performance

With a view to reducing investment costs and improving
operating conditions, there is a need for development work in
certain reactor components which are expensive or have a limited
performance. The accent here will be placed mainly on the
loading and unloading gear and pressure vessel construction
methods. These studies relate in principle to the “integral”-type
reactor with a pre-stressed concrete pressurized vessel and will
be applied to the case of power plants running on 500-1000 MWe
reactors.

c) Power plant operation

The object here is to acquire a better knowledge of the
phenomena encountered in the operation of nuclear power plants
and to benefit from the operating experience gained with existing
plants with a view to improving the performance of future ones.
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D. Development of fuel elements

175. The considerations set out in the Fifth General Report on
the development of fuel elements still hold good.

It must be stressed that in the case of elements for the
graphite/gas reactor string, France has developed a technique of
its own as regards the alloying of natural uranium and the ma-
terial and form of the cladding, which is machined in one piece.
This technique, which was adopted for the EDF 2 and EDF 3
power plants at Chinon, can readily be adapted to other plants
of the same string.

For the whole range of power reactors, the demand for fuel
elements is expected to reach a level corresponding to an annual
turnover—excluding the value of the fuel—of 8 million EMA u.a.
in 1967, 24 million in 1970 and 80 million in 1973.

Nevertheless, for various reasons fuel-element manufacturers
in the Community must avoid dissipating their efforts and must
devise means of cooperation. That is why the Commission has
provided for contracts of participation in order to contribute
—with funds totalling 17 - 20 million EMA u.a.—to the cost of
fuel-element fabrication. Its activity will be rounded off by a
research and development programme, the details of which are
given in the chapter on Research. The Commission expects
shortly to receive proposals for studies, tests and irradiations
provided for in the 1963 budget.

III. The nuclear common market

A. Free trade in nuclear products
Common External Tariff

176. The almost total abolition of customs duties and import
quotas on nuclear products has facilitated commercial transactions,
which have again increased in the course of this year, both
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between Member States of the Community and with outside
countries.

After next year interested parties in the Community will
be able to follow the trend of transactions in nuclear products
more closely as a result of the harmonization of foreign-trade
statistics now being carried out, involving a more detailed break-
down by product and country of origin.

The Customs Cooperation Council has suggested a number
of changes in the nomenclature for nuclear products, which entail
certain amendments to the common external tariff. These pro-
posals were examined in collaboration with the EEC Commission
at various meetings of experts, and consultations on this subject
have not yet been concluded. It was agreed that experts of the
Member States should put a proposal before the Council of
Ministers for the creation of two new sub-heading viz:

28.50 F active fuel slugs . . . . . . . . . 0%
81.04 M uranium depleted in U-235 . . . . . 7%

The possibility of granting natural radioactive isotopes the
same exemption from customs duty as is applied to artificial
radioisotopes in the Nuclear Common Market is also being ex-
plored. In addition, consideration is being given to the inclusion
in the Nuclear Common Market of uranium depleted in U-235,
in view of its use as a fertile material and its importance as a
cost-factor in nuclear energy production.

B. Third-party liability and insurance against
nuclear risks

1) Supplementary Convention

177. As indicated in the preceding General Reports, it has been
understood from the start of the negotiations that every signatory
State to the Paris Convention of 29 July 1960 on third-party
liability in the field of nuclear energy would be eligible for mem-
bership of the Supplementary Convention. Since negotiations on
the Supplementary Convention were in an advanced stage, the
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Member States of the Community invited the signatory States to
the Paris Convention and the European Nuclear Energy Agency
to an information conference which was held on 20 December
1961. The Agency and most of these States were represented at
this conference. The preparatory work on the Convention con-
tinued at experts’ level until July 1962 with the participation of
the following countries: Austria, Britain, Denmark, Greece,
Norway, Spain, Sweden, Switzerland, Turkey; the Agency was
present at the negotiations in the capacity of observer. The
Commission took an active part. The principal amendments
made during the final stage of the negotiations to the text of the
Convention, an analysis of which was given in the last General
Report, relate to its field of application.

178. In the summer of 1962 the text of the draft Convention
was transmitted to the governments of the States who had ex-
pressed a desire to become signatories thereto. The final text
was drawn up in the course of a diplomatic conference called by
the Belgian Government on 28 - 31 January 1963. The Conven-
tion was signed by the representatives of thirteen countries,
namely Austria, Belgium, Denmark, France, the German Federal
Republic, Holland, Italy, Luxembourg, Norway, Spain, Sweden,
Switzerland, the United Kingdom.

It seems that the Paris Convention and the Supplementary
Convention will have to be ratified simultaneously. This should
enable the complete system of third-party liability and insurance
cover provided by the two Conventions together to take effect at
an eatly date, and should expedite the enactment om implemental
measures by the contracting States. An end will thus be put to
the uncertainty that besets on the one hand the nuclear industry
as regards the costs it may incur as a result of major nuclear
accidents, and on the other hand the victims of such accidents as
regards adequate compensation. It is imperative that these con-
ventions should take effect without delay.

Indeed, several reactors in the Community which are
operated by industrial concerns have already reached criticality
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or will do so very shortly. Moreover, the first irradiated fuels
to be discharged from research reactors in various Community
countries will be dispatched to reprocessing plants before mid-
1963, and in many cases this will mean journeys of considerable
length.

179. Application of the Supplementary Convention to Euratom’s
Own Installations. The installations which will be operated by
the Community within the meaning of the Paris Convention, that
is to say primarily those of the Joint Research Centre, are not
covered by any special arrangements in respect of third-party
liability. Like the others, therefore, they are subject to the
provisions of the Paris Convention and the Supplementary Con-
vention.

2) Practical Problems of Nuclear Insurance

180. Within the scope of the tasks entrusted to it under Article
98, the Commission has long been concerned with the practical
problems of assurance against nuclear risks. In the preceding
General Report it was stated that the foundations for wider
activity in this sector had been laid during a colloquium held in
October 1961 between representatives of the Commission and
leading authorities in the world of nuclear insurance. As the
outcome of these discussions, a working group composed of
representatives of the Commission and of the nuclear insurers
was set up to study the practical problems of insurance against
nuclear hazards. The group’s meetings in 1962 were devoted to
what is considered the most urgent problem, i.e. insurance cover
for the carriage of radioactive materials. As regards third-party
liability incurred during the transport of radioactive substances,
the work of this group has brought about a streamlining of methods
and conditions to forestall the adoption of practices which diverge
from country to country. The Commission supplied a great deal
of technical information and in particular provided concrete
instances of the transport of irradiated enriched-uranium fuels,
which are the most problematic substances from the safety angle,



136 EUROPEAN ATOMIC ENERGY COMMUNITY

since they are both fissile and highly radioactive. After consulta-
tion with the Commission the insurers drew up, on their own
responsibility, the following documents:

a) a standard questionnaire to be completed by the insured,
as a result of which the risk can be satisfactorily defined without
any need for prolonged discussions;

b) standard policies which will serve as a basis for the
policies of the various nuclear pools;

¢) principles for the fixing of insurance rates.

The Commission and the insurers took advantage of a second
colloquium held on 13 and 14 December 1962 to map out the
broad outline of further work bearing mainly on insurance against
the risks involved in the use of radioisotopes.

181. Parallel to the activities of the working group on “practical
insurance questions” and in order to obtain an overall picture of
the maritime insurance markets throughout the world, the Com-
mission has engaged a large insurance broker to carry out under
contract a detailed study on insurance for the transport of nuclear
fuels by sea.

3) Brussels Convention on the Liability of Nuclear Ship
Operators

182. The Commission took part in the diplomatic conference on
maritime law held at Brussels from 14 to 25 May 1962, which
culminated in the adoption of a convention on the liability of
nuclear ship operators. The Convention, which has been signed
by twelve countries, none of which at present possesses a nuclear-
powered vessel, is unlikely to enter into force immediately, but
in several respects it is serving as a bosis for the bilateral agree-
ments concluded or being negotiated between the United States
and the countries—amongst which are several Member States—
called upon to admit the American passenger-freighter NS
“SAVANNAH?” to their ports. The provisions of the Convention
are very similar to those of the Paris Convention.
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C. Free access to qualified employment in the nuclear field

(Article 96 of the Treaty)

183. The directive proposed by the Commission and adopted by
the Council of Ministers on 5 March 1962, after consultation
with the Economic and Social Committee and the European
Parliament, was published in the Journal Officiel of the European
Communities dated 9 July 1962 after the Member States had
been notified.

It will be recalled that this text sets out by defining the
posts envisaged in Atrticle 96 of the Treaty and then imposes on
Member States the obligation to take all necessary measures for
the automatic granting of the permits required for the exercise
of such employment. In this respect it lays down the principle
that the conditions for the granting of these permits shall in no
case be less liberal than those established for “offres nominatives”
(notifications of vacancies specifying by name the person ap-
pointed) by the provisions enacted pursuant to Articles 48 and
49 of the EEC Treaty governing mobility of labour.

Finally, the directive expressly provides that in matters
which it does not cover (rights of employees’ families, balancing
supply and demand on the labour market, restriction of labour
mobility, e.g. for reasons of public order, public safety or public
health), the Member States shall apply the provisions of the EEC
Treaty governing the free movement of workers.

With the coming into force of this directive, free access to
qualified employment in the nuclear field, on which thete are in
fact scarcely any restrictions, will henceforth be guaranteed by law.

IV. Marine propulsion

A. Contracts of association

Activities directed at the development of nuclear propulsion
for merchant ships were continued in line with the programmes
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agreed in 1961 under the Commission’s four contracts of associa-
tion. Part of the experimental work has suffered some delay
owing to the difficulty of procuring and erecting the experimental
installations within the specified deadlines.

1) Gesellschaft fiir Kernenergieverwertung in Schiffbau und
Schiffabrt mbH (GKSS), Hamburg, and Internationale
Atomreaktorbau GmbH (INTERATOM), Cologne/Bens-

berg

184. In November 1962 the construction drawings for the ship’s
hull wete sufficiently advanced for GKSS to place a construction
order, outside their contract with the Commission, with Kieler
Howaldswerke AG. No decisions have yet been taken on the
execution of the nuclear part of the project.

2) Reactor Centrum Nederland (RCN)

185. The progtamme of experimental work in hand, which aims
at the development of an advanced marine reactor of the
pressurized-water type, was rounded off by tests relating prin-
cipally to a sub-critical assembly, heat extraction from the core
and means of reducing the effects of corrosion. The greater part
of the experimental equipment is about to be procured and
installed.

3) Fiat{Ansaldo

186. In accordance with the terms of the contract, the Italian
companies Fiat of Turin and Ansaldo of Genoa carried out in
1962 a comparative study on the respective advantages for marine
propulsion of pressurized-water reactors with forced or natural
circulation and direct- or indirect-cycle boiling-water reactors.
These four reactor types were compared chiefly in respect of
safety, controllability, weight, bulk and profitability.
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4) Gesellschaft fir Kernenergieverwertung in Schiffbau and
Schiffabrt mbH (GKSS), Hamburg

187. The second contract of association with GKSS relates on
the one hand to the development of means of shielding against
ionizing radiations and on the other hand to the petformance of
mechanical and thermal tests on components of nuclear reactors
for mercantile matine use. These projects, which are open to the
participation of Euratom’s other contractors engaged in work on
marine propulsion, have led to the achievement of a good measure
of coordination in this field.

B. Technical and economic studies

188. A study on the maximum acceptable construction and
operating costs for nuclear-powered ships under present conditions
was carried out by two of the Community’s experts, whose report
is on the verge of completion.

This study has shown the necessity of pressing ahead with
research, development and testing before nuclear drives become
competitive with conventional marine propulsion.

C. Legdal aspects of nuclear marine propulsion

189. In connection with the proposed visit of the American
passenger-cargo vessel NS “SAVANNAH” to European ports, the
Commission has endeavoured to facilitate the necessary exchange
of views between the appropriate authorities of the Member
States on all the problems raised by the arrival of a ship of this
novel type in Community potts, as well as the adaptation of the
relevant administrative and technical regulations in force in the
Member States. To this end, evaluations of the safety features
of the NS “SAVANNAH” wetre catried out jointly in conjunction
with two shipping classification societies in the Community,
namely Bureau Veritas and Germanischer Lloyd.
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D. Coordination of activities

190. All activities relating to nuclear marine propulsion in which
the Commission participates were the subject of exchanges of
views at three meetings of a liaison group held during 1962.
This group, which is composed of government delegates and
representatives of the contractors, was of valuable assistance to
the Commission in its task of keeping interested parties informed
and coordinating the work in hand.

V. Activity as regards industrial applications
of radioisotopes and radiations

The Butreau Eurisotop, which was set up at the end of 1961
for the purpose of promoting and publicizing the use of isotopes
and radiations, has now become active in all the fields assigned
to it. The Bureau is assisted by a Consultative Committee
comprising independent experts selected from the Community
countries.

The Bureau’s activities embrace the undermentioned fields:

1) Development of applicational methods and apparatus

191. In collaboration with national laboratories and industrial
concerns, the Bureau is developing methods and apparatus for the
use of isotopes through contracts with the laboratories. The
twenty development projects already launched relate exclusively
to the methods and apparatus required for the industrial applica-
tions of isotopes, notably in the mining and metallurgical indus-
tries, in metallography and materials-testing, in the town-gas
supply and glass industries, in hydrology and transport, in plant
laboratories and certain industrial activities which are carried out
under exceptional conditions.
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2) Information and documentation

192. The Bureau is compiling a bibliography with the aid of
existing publications and other documents and data relating to
the use of isotopes and radiations. A comprehensive statistical
report has been drawn up on the production and utilization of
isotopes.

An information and consultation service of which frequent
use is made is at the disposal of all organizations, firms and
individuals in the Community.

In collaboration with experts in the Community, the Bureau
also publishes directories in which the information is classified
by subject, method and principle of application. Several such
directories are at present being compiled.

3) Coordination within the Community

193. For the purpose of coordinating, in the interests of greater
efficiency, the numerous efforts exerted within the Community
in the field of isotope application, the Bureau Eurisotop has
started to organize working sessions with isotope users on certain
clearly defined subjects. These sessions are devoted to the
examination of problems concerning the division of labour, the
drawing-up of a research and development programme and the
distribution of information on the possible uses.

The Eurisotop Bureau cooperates closely with the competent
authorities and industrial bodies in the Community countries.
Joint meetings were accordingly held with the respective isotope
groups of the ATEN (Association Technique pour I'Energie
Nucléaire) and CONFINDUSTRIA (Confederazione Generale
dell'Industria Italiana), with the Arbeitskreis Kernenergiever-
wertung in Wirtschaft and Verkehr, various chambers of com-
merce in the Federal Republic of Germany and the Coordination
Committee for the Textile Industries of the European Economic
Community.
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4) Legal and Economic Questions

194. In order that full benefit may be derived from the economic
advantages afforded by the use of isotopes it is necessary to set
up a legal and economic framework which is adapted to the
requirements of their application. The Bureau Eurisotop examines
the problems arising in this sphere by entrusting research projects,
among other things, to specialists within the Community.

VI. Supply

A. Supply Agency

195. The Supply Agency’s third year of existence was marked
by a strengthening of the already close ties between the Agency
and its Consultative Committee, which, it will be recalled, is
composed of users’ and producers’ representatives together with
qualified experts, and has been presided over since 1961 by
Mr. Jacques Mabile, Head of the Production Division of the
French Atomic Energy Commission. This collaboration between
the Agency and parties concerned with supply problems took the
form of general studies and concrete activity carried out within
working groups of the Consultative Committee.

In these working groups members of the Consultative
Committee and experts selected by that body meet to discuss
specific subjects with a view to advising the Agency in its activity
and working out jointly with it a series of measures for the Com-
munity’s benefit.

Thus one working group has undertaken, in conjunction
with the Agency, the re-arrangement and rationalization of orders
for special fissile materials in all cases where such measures can
make it possible to cut the cost of the necessary conversions and
may permit the maximum utilization of the facilities already
existing in the Community or, finally, the earliest possible use of
recovered materials the value of which renders failure to make
use of them particularly expensive.
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Another working group of the Agency’s Consultative Com-
mittee has embarked upon a detailed study of the supply position
which will arise in the Community when nuclear energy attains
a competitive footing with conventional power sources.

Furthermore, on the Commission’s instructions and with
the approval of the Consultative Committee, the Agency has
undertaken a second market survey with the object of ascertaining
the trends likely to appear in the nuclear materials market in the
petiod from 1963 to 1967. As in 1961, the data collected within
the Community, together with an indication of the market pros-
pects in other countries, will be transmitted to interested parties
in the Community.

B. Transactions

1) Natural Uranium and Thorium

196. Apart from its wortk of a mote general nature described
above, the Agency’s activity in the commercial sphere has undet-
gone a considerable expansion. The validity of the quotas fixed
by the Commission under the regulations laid down at the end
of 1961 for movements involving small quantities, was substanti-
ated by the numerous minor transactions negotiated directly
between producers and users under this procedure and the small
number of major transactions arranged by the Agency itself.

2) Special fissile materials

a) United States/Euratom joint programme

The first supply contracts under the joint power reactor
programme were signed by the United States Atomic Energy
Commission and the Euratom Supply Agency on 27 November
1962.

Under the first of these contracts the USAEC will provide
the Agency with sufficient nuclear fuel for 20 years’ operation
of the SENN power reactor.
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The contract provides, inter alia, for a system of deferred
payment, spread over a ten-year period, for the operating charge
of this reactor.

The second contract covers on the one hand the return to
the USAEC of the unconsumed U-235 contained in the fuel
supplied by the United States and irradiated in the SENN reactor,
as well as the use of the credits opened by the USAEC in return,
and on the other hand the purchase by the USAEC of the
plutonium produced over a period of ten years, should that
quantity exceed the Community’s requirements.

This contract system devised by the USAEC and the
Agency has the advantage of ensuring reactor fuel supplies while
at the same time giving the operators, as far as possible, a free
hand to choose the most economic soutrces of supply.

Since the Agency acts as an intermediary in these transac-
tions, it can be of further benefit by serving as a clearing-house
for the financial operations involved.

Under the same joint programme, the Agency obtained
delivery from the USAEC of 834 kg (') of U-235 contained in
enriched uranium and of 4.8 kg of plutonium intended for use
by Community entetprises under tesearch contracts concluded
with Euratom.

b) Application of the amendments to the United States]
Euratom Agreement for Cooperation

198. 1In July 1962 the Agency and the USAEC signed a blanket
contract for the hire of enriched uranium to enterprises engaged
in research programmes of their own.

In execution of this contract the Agency supplied on hire
to national research centres a total of 52 kg of U-235 contained
in 90% enriched uranium.

(") The statement of contracts was fixed on 15 December 1962. Subsequent
contracts will be announced by the Agency up to the final date chosen.
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Power reactors in the Community which do not form part
of the United States/Euratom joint programme can likewise be
supplied with fuel under the Agreement for Cooperation in its
amended form. Societa Elettronucleare Italiana (SELNI) have
therefore requested the Agency to arrange for the supply, on the
most reliable basis, and most economic terms, of the enriched
uranium required for the operation of their reactor.

c) Implementation of the United Kingdom[Euratom
Agreement

199. Apart from various small consignments for use in the
Commission’s research programmes, in the course of the past
year a contract was concluded between the Agency and the United
Kingdom Atomic Energy Authority covering the supply of
enriched uranium for the experimental programme of an industrial
group in the Community. Negotiations are in hand with the
UKAEA for the supply of the plutonium required for the initial
charge of the French Atomic Energy Commission’s ‘“Rapsodie”
fast reactor, which is managed in association with Euratom.

C. Prices

200. As in the past, the Commission continues to concern itself
with the prices ruling on the world market for nuclear fuels.
During the period under review the prices obtaining for natural
uranium maintained the downward trend which began several
years ago. Not only did isolated small transactions continue to
be effected at very low prices of down to $ 3.65 per 1b of U, O,
but important deals too were concluded at relatively low prices.
In fact, the UKAEA signed a contract with Canada for 9,000 met-
ric tons of contained uranium metal for delivery in instalments
by 1970 at an average price of § 5.03 per Ib. of U;O,. In the
United States, the USAEC recently announced its intention of
allowing delivery periods in the case of contracts expiring in 1966
to be extended to the end of 1968. Furthermote, during the
period 1968-1970 it is prepared to purchase quantities equivalent
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to those covered by this extension, but at a maximum price of
$ 6.70 per Ib. of U,0,.

This development seems to indicate that up to 1970, when
most of the contracts now in force or notified will have expired,
it will be possible to purchase natural uranium at low prices based
on the existence of mining installations or ore-processing plants
which will already have been depreciated under contracts
previously concluded at high prices.

D. Prospects

1) Long-term Prospects

201. The long-term supply problem was examined from different
angles both by the Inter-Executive Group on “Energy” and by a
working group of the Supply Agency’s Consultative Committee.

It became apparent, in the course of these activities, that
it would be advisable not only to compile an inventory of the
proven reserves, but also to compare these with the Community’s
future requirements, taking account of the available production
capacity in the free world.

From the energy point of view, it was found that the
present known reserves in the free world which can be extracted
at a price of $ 8- 10 per lb. of U O, in the form of concentrates
amount to some 600,000 metric tons of contained uranium metal.
Geographically, these reserves are favourably distributed, being
located mainly in three continents, viz: North America (Canada
and the USA), South Africa and, to some extent, Australia.
Together with any other reserves that may yet be discovered
these are sufficient to ensure fuel supplies for an extensive reactor
programme.

It also emerged that the incidence of the price of uranium
concentrate on the kWh production cost of nuclear electricity is
low, as a result of which it may in future be possible to exploit
larger reserves at a higher price without entailing more than a
moderate increase of the kWh cost.
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A comparative study was made of the storage costs at
conventional and nuclear power plants, allowance being made for
the specific costs incurred by various types of plant. On the
assumption that stocks sufficient for one year’s operation are set
up, it is concluded that the storage costs for nuclear generating
plants are less than one-third of those necessary in order to stock
a coal- or oilfired power plant for the same period.

The foregoing considerations, coupled with the relatively
long useful life of a reactor charge and the ease with which
nuclear fuel can be transported, constitute advantages in favour
of nuclear power plants as compared with conventional generating
stations,

Finally, mention should be made of the efforts aiming at
the recycling of plutonium, and its use in fast reactors with a
view to breeding, which will permit the exploitation of much
larger known reserves of fertile materials, thus leading to a great
increase in the potential energy content,

2) Ore Prospects

202. The Commission received the reports on ore exploration
for 1961 drawn up by the Member States pursuant to Article 70.
These reports were transmitted to the Council of Ministers, but
the Commission is refraining from any expression of opinion on
prospecting in the Community until such time as it is able to
apprise the Council of all the problems that could arise in connec-
tion with the long-term supply of nuclear fuels to the Community.

VII. Reprocessing and transport of irradiated fuels

A. Highly enriched fuels

203. During 1962 the Commission brought the bulk of its
energies to bear on the problem of reprocessing highly enriched
fuels, with particular reference to MTR-type elements (an alloy
of aluminium and enriched uranium).
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Euratom is directly responsible for, or participates in the
management of, several research reactors already in operation or
under construction (HFR at Petten, BR-2 at Mol, ISPRA 1 and
ESSOR at Ispra). Various operators of other research reactors
in the Community are awaiting the outcome of Euratom studies
on the reprocessing of MTR fuel elements so that they can plan
their own activities accordingly.

Since the storage capacity for irradiated fuel elements at
several research reactors is nearing saturation point, it is essential
that a solution be found; this may be either reprocessing or
storage at another site. Furthermore, the development of the
fast-reactor programme raises the problem of the reprocessing of
enriched-uranium and plutonium-based fuels.

204. At the end of 1962 three possible solutions for the
reprocessing of highly enriched fuels were being examined as to
their respective merits, These are:

a) Revamping of Société Eurochemic’s plant at Mol for
the reprocessing of MTR elements. The draft design for this
revamp provides for a daily capacity of 9.7 kg of 90-93% enriched
uranium.

b) The Italian EUREX plant. The final design, now
nearing completion, provides for a daily capacity of 16 kg of
uranjum-aluminium alloy. This plant, which will be in a position
to carry out reprocessing operations early in 1965, will never-
theless be equipped with a storage tank during the second half
of 1963.

¢) The CEA study on a plant capable of handling both
fast-reactor fuel and MTR elements. The envisaged daily capacity
of the plant is 5 kg of fissile material.

The progress made with this investigation during 1962 was
such that some preliminary conclusions can be expected very
shortly. The Commission also looked into the possibility of
reprocessing MTR fuels in the United Kingdom.
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B. Transport

205. Concomitantly with the study of the various reprocessing
possibilities outlined above, special attention was paid to the
problems involved in the transportation of irradiated fuels between
the reactor sites and each of the envisaged reprocessing plants.

In order to avoid the adoption of different solutions to all
these new problems in the various Community countries, the
Commission proposed appropriate measures which were discussed
in the Coordination Group for the Transport of Radioactive
Materials working under the auspices of the Council of Ministers.
The main outcome of these measures was that in addition to the
invitation to tender for the carriage of consignments from BR-2
at Mol, HFR at Petten and ISPRA I, to be effected by the end
of 1963, the Commission was induced to issue simultaneously
two enquiries relating on the one hand to consignments from
FEM at Miinich and FRH at Hamburg and on the other hand
to those from Mélusine and Siloé at Grenoble, Triton at Fontenay
and Pégase at Cadarache.

The Coordination Group were in fact of the opinion that
if the enterprises concerned were invited to submit proposals for
the simultaneous transport of as many irradiated-fuel consignments
as possible, they would be in a better position to make the
necessary arrangements as regards both special equipment and the
training of qualified personnel. Furthermore, the centralization
of transport activities to which this should normally give rise
will make it necessary to devise a rational policy on dispatch and
will thus improve the overall economy of transport operations in
the best interests of the reactor operators.

With due allowance for the time that the enterprises must
be allowed in order to adapt themselves to the technical or legal
difficulties involved in these transport operations, it is to be hoped
that the proposals they submit will enable the necessary decisions
to be taken by about mid-1963. These decisions will be based
both on the result of the studies relating to each of the solutions
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envisaged for chemical reprocessing and on the proposals con-
cerning fuel transportation.

VIII. Relations with employers’ associations
and trade unions

A. Employers’ associations

206. The past year has been marked by a strengthening of the
links forged with the electricity producers’ and industrial equip-
ment manufacturers’ associations; this applies particularly to bonds
with the Union of European Community Industries (UNICE),
the International Union of Producers and Distributors of Electrical
Energy (UNIPEDE) and the International Federation of Indus-
trial Producers of Electricity for Captive Consumption (FIPACE).

Relations with UNICE were consolidated during the period
under review by exchanges of views relating mainly to isotopes,
insurance and transport,

In April 1962 the Commission participated in a colloquium
at Amsterdam with representatives of FIPACE. The exchanges
of views which took place on this occasion were followed up by
discussions between experts.

Finally, the Commission has further reinforced its ties with
the chambers of commerce in the Community.

At the invitation of the Euratom Commission a discussion
was held in March 1962 with the Secretaries-General of the
National Forums of the Member States. The discussion sparked
off profitable exchanges of opinions with circles concerned in the
development of nuclear energy in the Community. These meet-
ings will be continued at irregular intervals. The Commission
also played an active part in the first FORATOM Congress, held
in September 1962.

With the steady progress of nuclear development towards
the technical and economic stage, more and more tasks relating
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to the harmonious evolution of the Community’s nuclear industries
are devolving upon the Euratom Commission. For this reason
relations with industrial federations and enterprises in the Com-
munity will have to undergo considerable further consolidation
in the course of the next few years.

Following the publication of the official proceedings of the
conference on “Technical Progress and the Common Market”
which they had jointly sponsored in December 1960, the three
European Executives adopted the conclusions and recommenda-
tions formulated at that Conference. They plan to organize
successive round-table meetings with independent experts, the
employers’ organizations and trade unions, and the government
representatives, in order to study means of implementing the
conclusions of the 1960 conference. These meetings will enable
the three Executives to draw up a working programme based on
a list of priorities. A preliminary exchange of views with the
independent experts took place at Brussels on 26 and 27 Novem-
ber 1962.

B. Trade Unions

207. The Commission continued its information policy vis-a-vis
trade-union circles both through the Economic and Social Com-
mittee and by means of meetings held at various levels; among
the latter mention must be made of the interview given by
President CHATENET and Vice-President MEDI to the Executive
Committee of the International Confederation of Free Trade
Unions (ICFTU) for the six Member States on 4 October 1962.

With the assistance of the “Trade Unions” section of the
Joint Press and Information Service, the Commission organized
several information visits specially designed for trade-union
delegates, among which was a visit to the Ispra establishment of
the Joint Research Centre.

Euratom’s second five-year programme, which was tabled
for discussion on several occasions, gave rise to exchanges of
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views between the representatives of the Commission and those
of trade-union organizations.

Subjects of direct interest to the trade-union organizations,
such as the economic outlook for nuclear energy and the question
of employment in the nuclear sector, were tackled.

C. List of nuclear installations

208. In view of the interest shown by numerous organizations
and enterprises concerned with nuclear development, and in
tesponse to the wish expressed by the European Patliament, the
Commission has compiled a second edition of the list of nuclear
installations in existence, under construction or planned in the
Community.,

Fixed on 1 January 1953, this document testifies to the
definite progress achieved during the last 18 months in the nuclear
equipment of the Community countries.

IX. Communications relating to investment projects
(Articles 41 - 44 - Regulations nos. 4 and 5)

208a. The application of Articles 41 - 44 of the Treaty, which
have been supplemented by Regulations 4 and 5 governing invest-
ments, has proved comparatively difficult, mainly owing to the
changeable nature of the projects.

The Commission is examining procedures calculated to
improve and to facilitate the application of these provisions.

For this purpose, the Commission is to publish an informa-
tion brochure destined for Community enterprises, which will
expound the spirit and letter of the legal provisions relating to
investment projects.



CHAPTER IV

HEALTH AND SAFETY

APPLICATION OF THE BASIC STANDARDS AND UNIFORMITY
BETWEEN LAWS ENACTED BY THE MEMBER STATES — REVISION
OF THE BASIC STANDARDS — BACKGROUND RADIOACTIVITY
MONITORING — IMPROVEMENT AND COORDINATION OF
MEASURING METHODS — TECHNICAL STUDIES — BACKGROUND
RADIOACTIVITY COUNTS — CONTROL OF RADIOACTIVE
WASTE DISPOSAL PROJECTS — NUCLEAR PLANT SAFETY —
HYGIENE AND MEDICINE — SOCIAL QUESTIONS AND PUBLICITY

I. Basic standards and legislative uniformity

A. Application of the basic standards and uniformity
between laws enacted by the Member States

209. In 1962 the Commission made several approaches to Mem-
ber States with a view to ensuring the satisfactory application of
the directives establishing the Basic Standards and succeeded in
obtaining a number of positive results. The situation has, in
fact, undergone a marked change for the better, as will be
appatent from the following comments on the advances made by
the Member States.

Germany

As a result of the Atom Law of 23 December 1959 relating
to the peaceful uses of nuclear energy and safeguards against the
dangers involved and the first decree relating to radiological
protection, which came into force on 1 December 1960, the
German Federal Republic became the first Member State to



154 EUROPEAN ATOMIC ENERGY COMMUNITY

adopt a specific set of rules in line with the Basic Standards.
Rules relating to medical applications still remain to be adopted.

Belgium

On 11 April 1962 the Belgian Government officially sub-
mitted to the Commission the draft “general regulations on the
protection of the general public and workers against the hazards
of ionizing radiations” and a preliminary draft of a “Royal Decree
amending the general regulations on the protection of workers”.

After making a thorough examination of these drafts, the
Commission made a certain number of recommendations on
specific questions in its letter of 11 July 1962.

It should be noted that, in compliance with the Basic Stand-
ards and after obtaining the Commission’s approval, Belgium
had alteady passed the law of 29 March 1958 relating to the
protection of the general public against the hazards of ionizing
radiations, in line with the Basic Standards, the Royal Decree of
12 April 1960 relating to the possession and use of radioactive
substances for medical purposes, and the ministerial order of
6 May 1960 providing for the implementation of the said Royal
Decree.

France

On 12 June 1962 the Commission received from the French
Government a draft “decree relating to the regulations governing
basic nuclear installations” and a draft “instruction on the
establishment of a plan of defence against radioactive irradiation
and contamination’,

In its letter of 19 July 1962 the Commission expressed the
opinion that these provisions were adequate to ensure compliance
with part of the Basic Standards, the decree relating to the
regulation of basic nuclear installations implementing in patticular
Articles 3 and 17, para. 3 of the Basic Standards, and the
Instruction on the establishment of a plan of defence against
radioactive irradiation and contamination being especially designed
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to put into practice Article 17, para. 5 of the Basic Standards.
The Commission also voiced the opinion that no recommendation
would be necessary under Article 33 of the Treaty. In any case,
the Commission holds the view that the Basic Standards must be
complied with whatever the nature of the establishment con-
cerned.

Ltaly

After the Senate had signified its consent, the Chamber of
Deputies followed suit by approving, on 20 December 1962, a
draft nuclear energy law submitted by the Government. The
main feature of this text, which relates to the use of nuclear
energy in Italy, is that it empowers the Government to take any
action with regard to administrative measures or the establish-
ment of regulations required in the field of health and safety.

During the past year the Inter-Ministerial Committee con-
tinued with its task of drafting a set of specific regulations. The
appropriate national authorities have kept in touch with the
appropriate departments of the Commission so that the progress
made could be duly noted. The Italian Government submitted
to the Commission an extremely detailed report on the text on
14 November 1962.

It would seem likely that the promulgation of the nuclear
energy law will soon be followed up by the establishment of the
final regulations governing its implementation.

Luxembourg

A law on the protection of the general public, the draft of
which was accorded the sanction of the Commission in 1958, has
just been approved by the Luxembourg Parliament. Work has
begun on the drafting of a text designed to give effect to that
part of the Basic Standards which relates to the safeguarding of
the general public. This text will be the subject of a Grand-
Ducal decree based on the law relating to the protection of the
general public.
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Netherlands

It will be recalled that on 5 February 1960 the Dutch
Government conveyed to the Commission a draft nuclear energy
law on which the latter gave a favourable opinion. This draft
was recently approved by the Lower Chamber of the States-
General and is now before the Upper Chamber for discussion in
the near future.

The draft decree for the adaptation to the Euratom Basic
Standards of the “Decree on Protection Against Ionizing Radia-
tions” of 20 March 1957, submitted to the Commission by the
Dutch Government, was approved by the Commission on
8 February 1962,

Finally, a new draft “Decree on Radioactive Substances”
was referred to the Commission on 4 June 1962. Exchanges of
views held with the Dutch authorities while the draft was being
scrutinized have resulted in agreement on the introduction of
certain amendments to the text, on which the Commission issued
a favourable opinion on 20 July 1962.

210. It can therefore be asserted that on the entry into force of
the measures which have been examined in draft form by the
Commission, most of the Member States will have a basic frame-
work of standards in harmony with the fundamental safety
regulations, at least in sectors where they are most urgently
required. Nevertheless, the Commission must continue to stress
the importance which it attaches to the Member States’ persistence
in their efforts to ensure that the Basic Standards are implemented
by domestic legislation in order to bring about their complete
observance throughout the Community.

The Commission’s policy of keeping abreast of the various
stages in the drafting of the texts implementing the Standards
from the very outset has proved extremely successful and relation-
ships with the national administrations are on an excellent footing
of cooperation and mutual understanding. The discussions held
during the numerous meetings between Euratom departments
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and their opposite numbers in the Member Countries have on
many occasions made it possible to arrive at agreement on the
necessary modifications before the texts were officially transmitted
and, what is more, any recommendations which appeared to be
requited were favourably received by the State concerned.

B. Revision of the Basic Standards

211. Tt will be recalled that the revision of Annexes 1 and 3 of
the Basic Standards, undertaken on the proposal of the Commission,
resulted in a decision by the Council on 5 March 1962. The
directive revising these annexes was published in the “Journal
Officiel” of 9 July 1962.

At the same time, pursuant to a request submitted by the
Federal German Government in 1960 for the revision of Articles 9
and 10 of the Standards, the Commission found it necessaty to
examine the entire problem of emergency irradiations. Particular
attention was paid to this study having regard to the importance
of the subject and the development of certain concepts on this
question on an international level, especially in the International
Commission on Radio-logical Protection whose most recent meet-
ings were held in September 1962.

As a result of this study, and after consulting the group of
experts referred to in Article 31 of the Treaty, the Commission
drafted a proposal for the emendation of the Standards so that
in particular the dose received in emergency irradiation can be
split up and recovery is obligatory from the effects of each
fractional dose, the period, pattern and conditions of recovery
being determined.

Transport of Radioactive Materials

212. In connection with the Basic Standards and the harmoniza-
tion of national legislations, reference should be made to the
problems created by the transport of radioactive materials and
the provisions applicable thereto in each Member State.
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The work undertaken in this field is outlined in para. 205
of the chapter on Industry and Economy, particularly as regards
the activities of the coordination group for the “Transport of
radioactive materials” which comes under the Council; although
the terms of reference of this group do not directly cover questions
of health and safety, such issues are in fact very often brought
up owing to the fact that they overlap with the various problems
created by methods of transport.

II. Background radioactivity monitoring

A. Control set-up

213. In 1961 the Commission described a general monitoring
network consisting of 88 sampling posts and 79 measuring posts
for air and 98 sampling posts and 54 measuring posts for the
monitoring of radioactivity due to fall-out and precipitation, all
linked up with Euratom. There was a further substantial
improvement in this situation during 1962, with both a consider-
able increase in the number of sampling posts and increased
centralization of the measuring posts.

As a result there are now nearly 150 sampling posts for
the measurement of atmospheric radioactivity and about the same
number of sampling posts for the measurement of fall-out and
precipitation, This network covers the entire tetritory of the
Community in a chequerwork pattern of squares with sides of
less than 100 km and constitutes a very effective form of general
supervision. On the other hand greater centralization of the
measuring posts (at present there are only 60 posts for the
measurement of atmospheric radioactivity and 32 for the measure-
ment of fall-out and precipitation) has made for the greater
completeness, accuracy and speed of transmission of the data
supplied to the Commission.

The 5 sampling posts and the measuring post at Ispra have
enabled several spectrometric analyses of the dusts to be made in
1962 and the radioactivity of various foodstuffs to be determined.
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The Commission is also preparing a general card-index
system giving technical data on each of the sampling and
atmospheric radioactivity measuring posts. This card index
system will be distributed among the specialized scientific and
technical centres of the Member States. The Commission intends
to keep the system up-to-date and to supplement it as soon as
possible with data on the posts used for sampling and measuring
the radioactivity of surface waters.

B. Coordination of measuring methods

214. 1In addition to its efforts at centralizing the measuring posts,
Euratom has continued its work of coordinating the measuring
methods so as to ensure optimum comparability of the results
obtained.

As in previous years, experts from the Member States colla-
borated very closely in the study of certain problems connected
with the application of Articles 35 and 36 of the Treaty, and
during 1962 the Commission brought together several study
groups who examined the organization for monitoring radio-
activity in milk and water sampling.

A complete account of the work will be published in a
document which will provide the monitoring authorities with a
useful guide to the control of background radioactivity.

Finally, Euratom otganized a number of seminars at Saclay
in April 1962. This work, which was mainly concerned with the
comparison of apparatus for the measurement of atmospheric
radioactivity, provided the impulse for two activities to be started
which the Commission is following with great interest. A centre
has been established in the Saclay area where apparatus will be
subjected to comparative tests, while research on the statistical
interpretation of the results is also in progress in Belgium and

Holland.
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C. Technical studies

215. In addition to organizing the monitoring network and
coordinating radioactivity measuring methods, the Commission
has made a seties of technical studies.

For example, a contract was concluded with a German
scientific institute for the purpose of studying the sampling filters
used in Europe for atmospheric radioactivity measurements. This
study will make it possible to compare the efficiency of these
filters and to establish the optimum operating zone for each.

216. Studies were also made of the radioactivity in the Rbine
Basin in conjunction with representatives of the appropriate
authorities of the countries concerned and in close contact with
the International Commission for the Protection of the Rhine.

At present this study includes an overall list of geographical,
geological, hydrological and demographic data on the Rhine Basin
and a sutvey of the radioactivity of the waters, suspended ma-
terials and sediments measured by the same methods and means
in the national laboratories. The study will be continued in 1963
and 1964 for the purpose of assembling the most accurate infor-
mation on the temporal and spatial trend of the natural and man-
made radioactivity of the Rhine and its main tributaries.

217. External dosimetry, the crucial item of the control system
for nuclear workers, is a question to which the Commission
attaches primary importance.

While continuing its study of problems relating to the
coordination of means and methods employed in the Community
for individual external irradiation dosimetry, the Commission has
also begun investigating measures designed to bring about
improvements. The chief nuclear installations in the Community
have taken an active part in this work, which is particulatly
important in view of the progress now being made in dosimetry.
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D. Development of background radioactivity

218. Background radioactivity decreased during the summer of
1962 but rose again in September. At the present moment the
levels reached are higher than in any previous year. This rise
was followed with a great deal of attention by the Commission’s
departments and the health authorities of the Member States.

Research and monitoring work was assisted by the weekly
bulletins published since 1961 for the benefit of the authorities
referred to in Article 36 of the Treaty. These bulletins provide
the various Member States with a continuous picture of the
chronological trend of radioactivity throughout the Community
area.

As in the previous years, a comprehensive document will
shortly be issued, combining the measurement results of artificial
background radioactivity in the six countries. It gives all the
values, monitored by the competent authorities of the Member
States, for the radioactivity of dusts suspended in the air, fall-out
and precipitation and surface waters, and also, for the first time,
information concerning measurements of the radioactivity due to
iodine-131 in milk. This information is particularly valuable in
view of its direct connection with food-chain contamination
resulting from fall-out and precipitation.

III. Nuclear plant safety

A. Examination of radioactive waste disposal projects

219. In the course of 1962 six projects were studied by the
Commission pursuant to Article 37 of the Treaty (1 Dutch
project, 2 Belgian projects and 3 German projects).

In arriving at its opinions, the Commission had to take
into account several factors affecting the distribution of radio-
active wastes around an installation; furthermore, there are
substantial divergences between nuclear installations. It is
therefore impossible to establish exact, universal criteria which
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can be applied in all cases. Each project has to be examined on
its individual merits, a task which calls for a combined effort on
the part of specialists representing a wide variety of scientific
fields.

In some cases it might be possible to apply Article 37 in a
more satisfactory manner. The Commission has made some
comments to this effect in the opinions submitted, stressing the
fact that certain Member States should make a special effort to
ensure more adequate compliance with the recommendation
published in the “Journal Officiel” of 21 December 1960.

Some of the most vital items of information required deal
with the mean and maximum waste concentrations allowed for
during normal operation and in the event of an accident, and
although it is not always easy to assess such values correctly,
these particulars must be known if the objectives outlined in the
Treaty are to be attained.

B. Opinions on operational safety

220. Opinions have likewise been given on installations and
laboratories in Joint Research Centte establishments, particulatly
the laboratories of the Central Nuclear Measurements Bureau,
the Van de Graaff accelerator which is due to start operating in
the near future at Geel, and the chemical laboratory of the
University of Liege, which is engaged on work connected with a
research contract relating to transplutonium chemistry.

Opinions were also expressed on the health and safety of
workers and the general public in the course of studies of projects
concerning the SENA reactor at Chooz and the KRB reactor at
Gundremmingen, submitted in pursuance of Article 41 of the
Treaty and the Euratom/US Agreement.

A second evaluation of the SENN project is now in progress
together with an assessment of the safety features of the

EUROCHEMIC installation, the study of which is proceeding
in close cooperation with the Belgian authorities.
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IV. Nuclear hygiene and medicine

A. General safety provisions

221. General safety provisions to safeguard against the hazards
of ionizing radiations were adopted by the Commission in respect
of the Joint Research Centre Establishment at Ispra. They stem
from the Directives laying down the Basic Standards and are
intended to put into practice the general health and safety
principles embodied in the directives.

In line with the rules set out in these general safety
provisions, it has been decided to draft similat texts for the other
Joint Research Centre Establishments, taking into account the
national regulations to which each establishment is subject.

B. Munich symposium

222. One of the problems now arising in connection with the
protection of workers is that of radioactive contamination, which
raises specific difficulties with respect to control, ptrevention,
protection and organization in the event of accidents.

These were the four keynotes of the Munich Symposium
organized by the Commission in October 1962, which was
attended by nearly 300 delegates from the Member States and
other countries, as well as from the international organizations
concerned.

The official conference proceedings will be published in the
course of 1963.

C. Food chain contamination

223. The year 1962 saw the coming into effect of the contract
of association between the Commission and the French Atomic
Energy Commission (CEA) relating to a study of the radioactive
contamination levels in the envitronment and the food chain.
A study group has been formed consisting of representatives of
a number of different scientific fields.
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A number of reports were drafted, chiefly dealing with the
definition of the standard man, the radionuclides to be taken into
consideration in order to achieve the aims of the contract, the
soutces of radioactive pollution, and the elimination of radio-
nuclides by dairy cattle.

Surveys of the dietaty pattern followed in the six Com-
munity countries are now being planned.

All the studies are being undertaken in close collaboration
with the national authorities. For this purpose the Commission
is also keeping in close touch with the FAO.

D. Decontamination technigues

224. A Dutch institute has been approached with a view to
making a joint study of the problems entailed in the decontamina-
tion of surface waters polluted with radioactive substances. These
are matters meriting particular attention owing to their bearing
on public health, particularly in countries or areas where water
supplies are drawn from rivers.

E. Supervision of workers exposed to radiations

225. The Commission is particularly concerned with ensuring
the safety of workers exposed to ionizing radiations and one of
its constant preoccupations is to bring the system adopted for the
medical supervision of such workers to the highest possible pitch
of perfection. In particular, the Commission is endeavouring to
bring into line the pre-employment criteria and control procedures.

The very valuable contributions made by the Stresa and
Munich conferences in this sphere by the Stresa and Munich
conferences will take practical shape in 1963 when closer collabora-
tion is established between the authorities operating large-scale
nuclear installations.
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F. Research and documentation

226. The Commission’s research programme includes such
subjects as haematological, cytological and cytogenetic studies of
exposed groups of the population, particularly nuclear workers.

New techniques are being developed and their application
has already brought the Commission into close contact with
several nuclear plant managers who are anxious to introduce
these techniques in their system of radiological protection for
nuclear staff.

Furthermore, copious documentary material has been
gathered on the general problems of health and safety, which is
a fertile field of scientific theory. The collection of up-to-date
material enables the Commission to carty out its promoting and
coordinating activities in every realm of research having a bearing
on health and safety.

V. Social problems

227. While exercising meticulous supervision over nuclear
workers, the Commission is also anxious to come to grips with
the social problems arising out of nuclear hazards.

The EEC Commission, the High Authority of the European
Coal and Steel Community and the Euratom Commission organized
at Brussels in December a joint “European Social Security
Conference” at which the Commission submitted a report on “the
occupational hazard of ionizing radiations and social security” in
which the present situation was described and proposals were put
forward on the possibilities, methods and limits of coordination
between the Member States.

Injuries caused by ionizing radiations obviously entitle
the injured person to compensation when such injuries are
regarded as industrial accidents ot occupational diseases. But the
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studies undertaken by the Commission together with the other
two Communities have revealed a number of disparities between
the systems in force in the six Member States, especially as
regards the benefits, terms, qualifying periods for acceptance of
liability, and the problems created by the assumptions made as to
the radiological origin of the injury. These systems should be
brought into line with the latest scientific knowledge so that
adequate compensation can be paid out for delayed effects. The
Commission’s comparative study of the existing indemnification
procedures has shown coordination to be possible. The methods
of achieving this shoul