


























Allowing a further period of five years for
preparatory operations, this means that, as
from the time at which it is decided that all
new power plants are to be of the nuclear
type, ten years will elapse before a nuclear
capacity representing 309/ of the total has
been created. Should it be decided to have
509, of the new plants in nuclear form, the
creation of such a capacity will take more
than fifteen years.

We thus have two elements in electricity
production planning: the growth rate and
the desirable future structure.

If the development of electricity output is
only considered in the shorter term, it may
be said that every new power plant must
play its part in ensuring that the necessary
grid expansion is carried out as cheaply as
possible. However this is not necessarily the
way to achieve the optimum structure.
When planning for the years ahead, one
must always bear in mind the long-term
situation, and this involves considering the
structure of the network as a whole, such as
it is “inherited” at a particular time.
When a grid consists solely of conventional
plants, this problem is easier to solve than
when there is a choice between two entire-
ly different types of plant, one of which-
the nuclear type-presents a number of
uncertainties, both technical and economic.
Even, however, if these uncertainties were
relatively small, it would be difficult to
decide what the ratio of nuclear to con-
ventional plants is to be in the expansion
of the production network.

This may be illustrated in the following way.
Figure 6 shows how, over a given period,
the total electricity production costs in
a specificarea develop. In the year t, pro-
duction costs will amount to K,, which,
to employ the same figurative expression
again, relates to a structure that has been
“inherited”.

It is, however, on the cards that in the year t
there would be a more favourable situation,
in which, for example, a number of large
nuclear power plants provided the base-
load production. The costs corresponding to
this ideal structure could be represented by
K,. The line K,K, represents the planning,
such that every individual step in the devel-
opment process is the optimum one. On
the other hand, if it can be demonstrated
that early construction of larger or perhaps
nuclear power plants is necessary in order
to obtain a more favourable structure K, in
the year t, this will involve sacrifices in the

early stages. The costs trend may then be
more or less that illustrated by the dotted
line in Fig. 6.

It is not our intention to elaborate this
subject further. We merely wish to em-
phasise that the construction of nuclear
power plants needs to be started in good
time if full benefit is to be derived from
possible savings. It is, however, plain that
in this field there are still a number of
points to be studied.

This situation is in some measure compara-
ble with that observed in several sectors of
industry. It is not impossible that in a partic-
ular sector the most advantageous expan-
sion of the enterprise in the short term may
result in a long-term structure that is not
the most favourable. One can, for instance,
imagine a number of small firms having
apprehensions about long-term competition
from either foreign or up-to-date home
enterprises able to produce more cheaply
on account of their size. In such circumstan-
ces, it will be necessary to carry out mer-
gers or to prepare to meet the future by
other methods involving certain sacrifices.
Here too, therefore, the existing enter-
prises’ production costs will at first follow
a steeper trend than the original curve and
subsequently enable savings to be effected.
The only difference between this and the
electricity situation is that, in the first case,
industries could be driven to such action
because of the danger of competition,
whilst, in the latter case, there is no compe-
tition from other or foreign producers.
Thus the efforts to achieve a more satis-
factory structure for the future are promp-
ted by concern for the public interest, i.e.
the production of cheap energy.

Other factors

The trend of the ideas which have just been
presented is that it is in principle possible
to compute the extent to which nuclear
power plants should be constructed in the
present launching period. There are, how-
ever, a number of uncertain factors which
rule out a precise calculation. On the other
hand, there are also a number of imponder-
ables which militate strongly in favour of a
rapid development of nuclear energy.

The building-up of a nuclear industry is of
considerable importance to the economy.
A stimulating influence is exerted by nuclear
energy development on business in general,
if only because a certain level of activity is






ment of the new source of energy borne by
the conventional materials now petering
out. This is a factor which as a general rule
has been accorded little or no consideration
when appraising costs comparisons.

Anticipated trend

From the foregoing it may be concluded
that, where the production structure per-
mits, nuclear power plants, by virtue of
their low variable costs, must be given
prior consideration as regards the filling-in
of the lower part of the area traced by the
load-time curve in Fig, 2, The upper part of
this area is accordingly represented by
power plants of the conventional type.
Within each of these groups, new plants will
be added, in every case starting from the
bottom section; this is a trend that has
already been witnessed among conventional
plants, which are also being used more and
more, as they become obsolescent, for
dealing with peak loads.

In addition, the dividing line between the
two areas will gradually move upwards, as a
consequence of the continually growing
strength of nuclear energy’s competitive
position. This strength is being accentuated
by the existing tendency towards the con-
struction of increasingly large production
units.

Quite apart from the influence of nuclear
energy, this tendency is not difficult to
account for. Larger power plants produce
more cheaply than smaller ones, notably
because investment per installed kW
decreases as the size of the production unit
increases. It is therefore also advantageous
from the point of view of conventional
plants that per-unit capacity should be slow-
ly but surely expanding-to the extent, of
course, that this is practicable, and due
consideration being given to the measure
in which transmission costs are adversely
affected.

We have already pointed out that the tend-
ency towards larger power plants is boost-
ing nuclear energy’s competitive position.
This can be further illustrated as follows.
There is a rule of thumb which states that
investment in an electric power plant in-
creases by the 0.6th power of the capacity.
This means that investment per kW de-
creases with increasing capacity by the 0.4th
power of the capacity. If we assume that the
same rule applies to nuclear power plants—
and there is evidence that it does—, the
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difference in capital costs per kW between
the two types of plant diminishes as the
capacity expands (Fig. 7).

Figure 8 illustrates the significance of this
effect when total costs per kWh are con-
sidered, account thus being taken of nuclear
energy’s lower variable costs. It will be seen,
for instance, that, if nuclear and conven-
tional energy costs are the same for a given
capacity, the saving engendered by the
stepping-up of capacity will have the effect
of making nuclear energy cheaper than
conventional energy.

We may therefore conclude that the tend-
ency towards larger power plants and a
gradual strengthening of the competitive
position of nuclear energy are two effects
which consolidate and complement each
other.

Another question which may be asked is
what influence the development of new
reactor types has on the picture outlined in
this article. For instance, the development
of fast reactors will eventually enable
nuclear materials to be used with greater
efficiency than at present. This improve-
ment resides in their ability to convert non-
fissile uranium atoms, which account for
over 99%, of the uranium found in nature,
into fissile plutonium atoms. We shall not
go into the technical aspects of this process
here. We shall confine ourselves to mention-
ing that it is assumed that the breeder
reactor will be operating on an industrial
scale by 1975-1980.

This does not fundamentally alter the pat-
tern of nuclear development as described
above. It might be imagined that the breeder
reactor, whose variable costs will in all
probability be still considerably less than
those of current reactor types, will breed
not only fuel but also competition among
the various reactor types within the lower
section of the area under the load-time
curve shown in Fig. 2. This, however, is not
wholly correct; still less accurate is the idea
that nuclear reactor contruction can be
serenely suspended wuntil the breeder
reactor has been fully developed.

The fact is that the breeder reactor is to
some extent dependent on plutonium-
producing reactors, such as those which
are in use now, for its supplies of fissile
material. From both a supply and a cost
standpoint, therefore, efficient use of
fissile material calls for programming of
nuclear energy production, with existing

reactors of the current type providing
plutonium for the first breeder reactors.
This leads to the conclusion that the breeder
reactor will very gradually assume a grow-
ing share in energy production, side by side
with current-type reactors. The latter,
which are geared to the use of natural and
stightly enriched uranium, will thus for
many decades to come, first of all on their
own, and later alongside breeder reactors,
play an extremely important part in the
development of energy supplies.















After passing through the reactor core, the
cooling and moderating liquids evacuate the
heat generated into heat-exchangers via
primary circuits. By virtue of the fact that
only these circuits are exposed to contami-
nation, they are located with the reactor
block inside a containment shell. The sec-
ondary circuits, on the other hand, never
carry irradiated fluid and may accordingly
be located on the outside.

Another important operational section is
made up of the loading and discharging
system, which, since it is used for extracting
fuel, or an entire channel, from the reactor
block, must permit a detailed examination
of these components and facilitate a com-
plete analysis of the results of the experi-
ment. From this point of view, the reactor
no longer consists solely of a core and its
heat transfer circuits, but becomes in fact a
complex flanked by ‘“‘hot” workshops for
the examination of the irradiated material
extracted from the core and *‘cold” work-
shops for the preparation of the new mate-
rial for insertion.

Finally, in order to meet the wide range of
requirements stemming from the variety of
experiments carried out, this complex must
have a “‘nervous system’’ which itself can be
readily adapted to the purposes of the vari-
ous tests. The regulation and control device
employed, after pooling all information,
then processes it and works out the nec-
essary adjustments in a digital computer
serving as the “brain”. Besides permitting
rapid action to be taken appropriate to the
needs of each particular situation, this
makes it possible to adapt the operating
procedure to the features of the individual
experiment.

Description of the reactor

Fig. 3 gives an idea of the outside appearance
of the ESSOR reactor .

The most important structure is the cylin-
drical containment shell surmounted by the
dome which has become a distinctive feature
of many nuclear installations. This shell,
which is 45 m in diameter and rises to a
height of 33 m above ground level, contains
the reactor block, the cooling circuits and
the handling gear.

The casks for the handling of radioactive
materials travel across the operations floor
on a track built along one of its diameters.
Beneath this floor the reactor and the pri-

mary circuits are arranged in a systematic
manner in shielded rooms. The reactor
itself, located at the centre, occupies a
cylindrical space of only about 3 m in
diameter, of which only the outline and the
heads of the plugs corresponding to the
various reactor channels project into the
operations floor. It is through these aper-
tures that the radioactive materials are
passed from the reactor into the handling
casks, which, together with their contents,
can be moved along the track to a number of
special points located between the rails.
The irradiated material can be examined at
these points and subjected to various oper-
ations: washing, reshuffling, temporary
storage and packing in containers. Removal
from the containment shell takes place at
both ends of the track. By means of a hy-
draulic lock the fuel elements can be de-
posited in the “‘cooling” pond; another lock
enables the channels or components other
than the fuel to be transported to a suitable
workshop after removal from the reactor.
Inside the containment shell, therefore, the
handling equipment occupies a parallel-
epipedal space some 6 m wide and 43 m
long beneath the operations floor. The
cooling circuits will consequently be arran-
ged on both sides of this space; on one side
there will be the heavy-water circuit and its
auxiliaries, and on the other casemates con-
taining the cooling circuits for the experi-
mental zone. There may be up to five of
these latter circuits (four, feeding one
channel each, for isolated experiments and
the fifth feeding the other eight channels
for general experiments).

The outside buildings form a kind of horse-
shoe around the containment shell, with
which they communicate via the two above-
mentioned extraction locks. In one arm of
the horseshoe is a chain of “hot” cells for
the examination and dismantling of the fuel
element after its removal from the deacti-
vation pool, as well as a “cold” workshop
in which the new elements are prepared
and conditioned before insertion in the
reactor. The other side of the horseshoe
houses the workshop for the irradiated
pressure tubes and all the rooms for the
regulation and control of the reactor.
Finally, part of the main building contains a
number of workshops, stores and ancillary
rooms the purpose of which is to render the
ESSOR complex capable of meeting the
specific requirements of the ORGEL string.
The entire design of the ESSOR reactor, as

briefly described in the foregoing, testifies
to the efforts which have been made to
create a practical device which is adapted
to the problems to which solutions have to
be found.

Since the project was launched, Euratom has
called upon industries throughout the
Community for their co-operation, thus
giving rise to far-reaching competition in a
wide variety of fields. This policy, although
to some extent acting as a brake on the pro-
cedures necessary for the implementation
of the project, is now reaping its reward, as
exemplified by the fact that several com-
panies in different countries have decided to
pool their recources and work as a team-a
worth-while development in the context
of the new Europe.
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A few decades ago it was very rare to speak
of scientific or technical information as a
problem. lts rate of growth was managea-
ble, and the processing methods involved
were no different from those employed in
any other field of learning, including the
arts. Since then this situation has undergone
a radical change. How to master the mount-
ing flood of technical-scientific information
has become a problem in itself and, finally,
even a technical branch in its own right.
The outstanding feature of the present situ-
ation is that new knowledge is acquired
much more rapidly than it can be assimi-
lated. In medicine and biology, for example,
the rate of growth is in each case about
400,000 articles or reports per year, while
around 30,000 new reports concerned with
research into space travel are expected in
the course of 1963. Other disciplines,
like physics, chemistry, aviation and nuclear
technology are progressing ever more ra-
pidly, not only in the countries which were
the traditional centres of natural science
and technology, but also in Russia, the Far
East, Latin America, Australia, New Zea-
land and India. For a graphic illustration of
the present situation it suffices to point
out that more than 909 of all the scientists
on record since the beginning of time are
living and working among us to-day. The
first fruits of their activities are memoran-
da, reports, articles; in other words, scien-
tific information.

The fact that all these scientific activities
are going on at the same time automatical-
ly underscores the need for rapid informa-
tion, which enables the research worker,
on the one hand, to avoid unnecessary
effort and concentrate on new develop-
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Of needles and haystacks

RUDOLF BREE Director of the Centre for Information and Documentation, Euratom

ments and, on the other, to take advantage
for the purposes of his own studies of all
the available discoveries which are of direct
concern to him.

Progress to-day is not so much a matter of
making great leaps forward in the solving
of central 'problems, as of devising im-
proved combinations of innumerable indi-
vidual facts and of stimulating development
by bringing together the findings of disci-
plines and techniques which are not strict-
ly speaking very closely allied.

It is increasingly rare to meet the great
scientific innovator, exemplified in Newton,
Planck and other eminent figures; it is the
scientific “worker” in his white overall,
investigating, in ever greater detail and un-
der specific conditions, the behaviour and
properties of the various forms of matter,
for example, who is more and more the
rule to-day.

In order to gain a more thorough insight
into the subjects studied, more and more
scientists must be employed; they, in their
turn, require more complicated and costly
apparatus. As a result, the initiative in
promoting, planning and financing certain
main fields of technical and scientific re-
search has progressively shifted from the
sphere of what may still be considered in-
dividual and private institutes or industries
to State authorities: the expenditures and
the risks involved in such fields are usually
far beyond the means of private individuals
or concerns.

All this must be kept in mind if we wish to
grasp the importance of technical-scienti-
fic information, which constitutes the clear-
ing-house for this constant influx of know-
ledge—of both the positive and negative

results of these really gigantic efforts. It
thus represents the first possibility which
we have of judging the return on expen-
diture which, year in year out, can only be
expressed in billions. It thus adds up to
quite invaluable treasures, which are, more-
over, kept lying in the open market-place,
available to each and everyman. True, in-
formation of considerable general impor-
tance is mixed pell-mell with a great deal of
dross. The systematic collection and criti-
cal processing of these treasures is, how-
ever, extremely difficult, not only because
of their volume, but also because of the va-
rieties of language and divergences of ter-
minology. But the greatest drawback is the
disproportion between the mass of infor-
mation and the individual’s capacity to make
use of it, while the exploitation of this
store-house of information is even further
complicated by the rules of political life,
and of the economic activities so closely
linked with it.

With so much purposeful technical-scien-
tific activity going on simultaneously it is,
of course, highly probable that the solution
sought for a problem has already been if
not fully at least partially worked out, or
that, on closer view, another more promis-
ing answer can be substituted for the one
supposed to exist or sought in a given di-
rection. But where is it? Faced with this
enormous mass of individual items of in-
formation, we recall to mind the famous
simile of the needle in the haystack-but
the particularly galling thing is that the
needle must not only be found, it must be
found quickly.

For if a bibliographical or information study
lasts five years, or perhaps only five months—





















serial numbers. The numbers selected are
now in their turn put back into the machine,
which can then automatically print all re-
levant bibliographical data one after another
on a fast tabulator.

This combination is the answer to the ques-
tion put. With it the questioner can now
obtain all the available information.

Since the electronic machines work very
rapidly and have a high storage capacity,
i.e. since they can, so to speak, digest very
large stacks of hay very rapidly, we hope
that they will make it so easy for us to
find information that it will be possible to
provide the answers to the questions put
in days instead of weeks.

In this whole process nothing is demanded
of the machine which it cannot with certain-
ty perform. First, it speeds up the search.
To look up a register in card index form
with 500.000 units of information would
take time. And a card index with eight or
nine entries for every item of information
would need about 4.5 million cards; manu-
al search would be practically out of the
question.

But the machine has one further paramount
advantage: in posing the question it is
possible to form any positive and negative
logical sums desired, for instance, to ask
for all information about welding, steel and
pressure vessels, but, for example, exclu-
sively those dealing with acetylene gas
welding and then only information of more
recent vintage than 1960. By hand this
could be done only by extremely laborious
and lengthy search, comparison and dis-
carding, while the machine is in a position
to master it all in one run.

In addition, the machine can copy down the
data required with extraordinary speed and
completely automatically. This alone would
require an enormous staff if done by hand
and would take an extremely long time.
No comparable information storage unit
is being prepared at the present time in
either the United States or the United
Kingdom. It requires a considerable invest-
ment and a great deal of brainwork for
codifying the material. Machine operating
costs are also high and a team of specialists
must be constantly in attendance to ana-
lyze the questions put, prepare them for
storage, make a critical assessment of the
answers obtained, and be able generally
to extract optimum information from the
magnetic memory.

Euratom is in a position to undertake such

a task because the expenditure is shared
by six countries and the advantages can
also directly benefit the many persons in-
terested in those countries. The results
are infinitely more favourable than could
be obtained by establishing such a system
in a single country.

The extensive encoding work required
takes years and the memory cannot be
used to full capacity before it is completed.
Meanwhile, we must live on credit. Here
the comparison used above with the buil-
ding of a nuclear power plant is thoroughly
apt. It is common knowledge that invest-
ment credits are needed for the power
plant, but it is unexpected to learn that the
same problem arises in building an infor-
mation storage system.

The parallel lies not only in the period of
time for which credits must be requested,
but in the equivalent uncertainty as to
whether the performance hoped for will
in fact be achieved. Half a million individu-
al items of information have to be encoded;
it goes without saying that this raises a
multitude of problems.

As to the dimensions of the storage units
which will be needed for the next ten
years, it will probably be possible to make
do with the present system, which offers the
advantage that it asks no more from the
machine than it can perform without con-
siderable extra preparatory work. For all
the steps requiring associational ability and
decisions on combinations, the help of the
human brain, which is superior in this res-
pect, will continue to be required, while
the machine’s incomparable memory and
its unsurpassed ability to make comparisons
at speed will be exploited, as well as its
capability of copying with scarcely credible
rapidity the information sought.

Until such time as the memory can be put
into operation, work must be carried out
manually. At present this means that a
small group of information officers must
wade through registers and card indexes
to answer the questions asked. Output is,
however, so small that for the time being
this work can only be done for the staff of
the Atomic Energy Community and not for
interested circles in the Six. And everyone
is waiting, full of impatience and anxiety,
for the time when the electronic memory
will make it possible to provide this service
more rapidly, in an improved form and for
the benefit of the Community as a whole.
We quite realize that what we are doing is

not very spectacular. We are conscious of
performing an auxiliary service whose im-
portance has not yet become perfectly clear
even to all potential beneficiaries.

This service must naturally be provided with-
in the framework delimited by the Euratom
Treaty. This, however, is a legal construc-
tion which is only at the outset of its testing
time.

Thus we have to find, as we go along, con-
structive compromise solutions and answers
enabling the knowledge acquired or to be
disseminated to be exploited as a whole,
striking a reasonable balance between
private and State interests and the claims
of the Community.

The task is a fascinating, if an elaborately
complicated one, and we are aware that
the privileged position in which we have
been placed by circumstances represents
first and foremost a duty-the duty to derive
the utmost advantage from it.
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At the moment, the main use to which
plutonium is put is the production of
nuclear weapons. It is safe to predict,
however, that, as the number of reactors
in countries which have no military pro-
grammes increases, a use will have to be
found for the growing quantities of plu-
tonium on hand. The most obvious way
of absorbing these expanding supplies of
plutonium is to re-use it as fuel in reactors.
A vast programme with this aim in view
has been launched by Euratom and is to be
carried through in the course of its second
five-year programme. The part played by
the chemist in this field, too, is a vital one,
for plutonium is an extremely toxic mate-
rial and exceptional precautions must be
taken in the handling and conversion of this
element, its compounds and materials in
which it is present.

The fuel cycle based on the conversion of
thorium into uranium-233, which is a
fissile element, likewise offers excellent
possibilities, but this is another instance
in which the chemical problems of separa-
tion, in this case the separation of uranium
from thorium and from the fission products,
can have a considerable effect on the ap-
parently self-evident economic advantages
afforded by reactors which convert non-
fissile into fissile material.

The US and Italy, two countries in which the
Th-U cycle is being put to practical use,
have realized the need to give priority
to the construction of special chemical
processing plants for these extremely
problematic fuels.

In addition to fuel cycling, other major
problems within the ambit of chemistry
and chemical engineering have yet to be
solved in the field of reactor technology.
Nuclear power reactors must operate at
the maximum possible temperatures if
they are to reach an adequate standard of
thermodynamic efficiency; this means that
the materials used in the construction of
the reactor are called upon to withstand
considerable stresses and may be subjected
to chemical reactions which would not take
place at lower temperatures.

Dozens of laboratories and hundreds of
technicians are now engaged on a vast
research programme in the field of chem-
istry and high-temperature chemical
technology (above 500°C). While small
areas of this field of investigation have

already been explored as a result of the
development of the internal combustion
engine and then the jet engine, the stimulus
which the expansion of nuclear technology
has given to high-temperature chemistry is
without precedent.

So little work has been carried out on the
behaviour of salts and molten metals and
their mutual solubility, the solubility of
gases in metals and salts, the kinetics of
high-temperature reactions, lattice struc-
ture and relative densities, vapour pressure,
the thermodynamic values and the actual
formulae of the various compounds, that
chemists and metallurgists are now begin-
ning to investigate them for purposes of
nuclear technology.

The need for operating power reactors at
high temperatures raises new chemical
problems relating to the fuel cycle. On the
one hand, it is the task of metallurgy to
produce fuel elements which do not corrode
at high temperatures, while on the other the
chemist has to dissolve these non-corroding
elements after irradiation in order to re-
cover the fissile material by the simplest
and most economical means possible.
From these contradictory requirements
emerges the need to make an entirely
new departure in processing techniques,
e.g., high-temperature reprocessing by
pyrometallurgical methods or the use
of fluorine and its derivatives to convert all
the fuel into fluorides, from which the
fissile elements can then be isolated by
means of distillation.

In order to eliminate as soon as possible
the conflict which exists between these
requirements, it is essential, in addition
to the necessary chemical and metallurgical
research, that chemists, metallurgists,
engineers and physicists work together
right from the start on the designing of
new types of fuel elements in which greater
attention is paid to fabrication and re-
processing costs.

Radiation and Radioisotope Chemistry

The interactions which occur between ra-
diations and matter have been a subject
of research for the chemist since the turn
of the century, when the first studies were
made into the radiolysis of water induced
by x-rays, but it is only due to the rapid
emergence of nuclear energy that these
studies, which started out as simple scien-

tific curiosities cultivated in one or two
specialized laboratories, now form part of
the activities of all research centres and,
suitably organized, have paved the way for
new industrial applications and uses.

The effects which radiations have on matter
are numerous, depending in the first
place on the type and energy of the radia-
tion involved and in the second place on
the physical state and composition of the
substance irradiated. Since, depending on
these factors, the effects can be extremely
dissimilar (from polymerization to frag-
mentation of molecules, from reduction
to oxidation), it is obvious that, if used
correctly, the radiations lend themselves
to practical uses which could, in the not-
too-distant future, supersede present pro-
duction methods. As an instance of this
we can point to the use already being made
of radiations on a commercial scale to
sterilize the nylon thread used for surgical
sutures; the British Navy is experimenting
with foodstuffs conserved by irradiation
treatment; the impregnation of wood with
monomers followed by radiation-induced
polymerization is being studied in the
USSR with an eye to possible industrial
applications.

The interaction of radiations and matter
give rise to a wide range of chemical pro-
blems to which satisfactory solutions have
yet to be devised, with regard to the
nuclear fuel cycle. Due to the intense ra-
diation field set up inside a reactor, all the
materials used in its construction undergo
processes of modification to varying ex-
tents. Graphite, for instance, which is ex-
posed to neutron bombardment, accumu-
lates substantial quantities of energy in the
course of time, and certain routine opera-
tions must be carried out (the so-called
Wigner energy release), if serious mishaps,
such as the one which occurred recently
in Britain, are to be avoided.

In the radiolysis of water, which is used as
a moderator and coolant in a large number
of reactors, the water is split up into
hydrogen and oxygen, which, in view of the
explosion hazard, are separated or recom-
bined by means of suitable catalysts. This
phenomenon is of special significance in the
case of homogeneous reactors, while it is
particularly vital in reactors using heavy
water in view of the high cost of the
material.

The development of reactors which use
new varieties of coolants or moderators,
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as an insulator, and a sintered aluminium
powder (SAP) tube.

The fuel element, which is immersed in the
organic liquid, is made up of a cluster of 7
rodlets, 25 mm in diameter, in SAP-clad
natural uranium carbide.

The organic-liquid cooling circuit is com-
posed of 6 separate carbon-steel loops, each
of which comprises a 1200 HP pump and a
heat-exchanger.

A 40 MW cooling circuit serves to evacuate
into the river the heat transmitted to the
moderator.

Among the important auxiliaries are the
circuit for purifying the organic liquid and
the loading/unloading machine, which is
designed to handle the fuel elements while
the reactor is in operation.

Conventional Part

An outbuilding contains the conventional
part of the plant, which takes the form of a
single 250 MWe turbo-alternator. During
expansion, the steam is returned into the
main exchangers, where it is re-super-
heated.

The plant’s principal characteristics are:

Thermal power 759 MW (th)
Net electric power 235 MWe
Net efficiency 0.32
Organic liquid inlet temper-

ature 250° C
Organic liquid outlet temper-

ature 400° C
Organic liquid pressure 15 atm.
Moderator temperature 70°C
Steam inlet temperature 385° C
Steam pressure 55 atm.
Expected burn-up 8,000 MWd/t
Heavy water 200 tons
ucC 70 tons

The direct investments (including con-
tingencies and heavy water) have been
cailculated by the study directors for this
version alone on the basis of the prices
ruling in 1962. From the results obtained, it
is possible to set the net kWe price for an
optimized power plant in the region of
$ 170. It may therefore be concluded that
the good prospects of the heavy-water/
organic string, which have already been
indicated by various studies now in progress
in the United States and Canada, are now
confirmed.

Euratom/ Karlsruhe Association Contract for Fast Breeder

Reactor Research signed

The Kernreaktor Bau- und Betriebsgesell-
schaft mbH (KBB), Karlsruhe and Euratom
have signed a five-year association contract
for joint research on fast breeder reactors.
The contract covers an expenditure of
$ 46 million, 409, of which is to be contrib-
uted by Euratom, who will also contribute
scientists and technicians to the project.
The direction of the research wiifl be the
responsibility of a steering committee, to
which each of the contracting parties will
appoint four members.

At Karlsruhe, plutonium reactors with
three different cooling systems (helium,
dry steam and sodium) will be tested, the
aim being to prepare a thoroughly devel-
oped and tested power reactor prototype
plan.

The following construction projects will
be carried out at Karlsruhe under the
contract:

1) the Karlsruhe fast zero-power plant

(SNEAK)—a fuelled critical
assembly,

2) a fast /thermal Argonaut reactor (STARK),
to be built by converting the existing Karls-
ruhe Argonaut reactor,

3) the Karlsruhe fast sub-critical assembly
(SUAK).

In July 1962, asimilarassociation contract for
the development of fast breeder reactors
at the Cadarache centre was concluded
with the French Atomic Energy Commission
(CEA). A large part of the plutonium
required for the Cadarache and Karisruhe
projects is being made available to Euratom
by the United States. Negociations for the
supply of this material are now under way
between the US and Euratom.

A further fast-breeder association contract
is to be concluded with the Italian Nuclear
Energy Commission (CNEN). Thus Eura-
tom is participating in all fast reactor
projects in the Community.

plutonium

“‘Kuratom I[nformation”’

The first issue of Euratom Information
came out on 8 May 1963. This bi-
monthly publication, which will cer-
tainly be welcomed by all those who are
concerned with nuclear power and who
wish to benefit from the results ob-
tained by Euratom in the carrying out of

its various programmes, will hold up a

mirror to Euratom’s scientific and tech-

nical activities by providing the reader
with precise data on the following
subjects:

— the research contracts concluded by
Euratom (indicating the names of the
contract-holders and containing a
brief account of the purpose of the
contracts);

— scientific and technical publications
stemming both from research car-
ried out by Euratom in Joint Research
Centre establishments and from work

A new publication of the European

Atomic Energy Community.

performed under contract;

— the main features of the patents safe-
guarding the results gained under
the Euratom research programme;

— the research activities projected by
Euratom in conjunction with persons
and enterprises in the Community.

Thus Euratom Information will not only
constitute a useful tool for those engag-
ed on activities in the nuclear energy
field; as the publication will describe
in detail the projects envisaged by Eu-
ratom, it will provide all those interest-
ed with a clear idea of the opportunities
afforded for taking part in them.
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