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THE FRENCH INDUSTRY AND THE WORLD TRADE
OF THE NUCLBAR FURL CYCLE

J. Mabile

General HMHanager,
Division of Production,
French Atomic Energy
Commission

The French miclear industrial structure is a joint structure.
The private indusiry is asscciated with the state which, if it fakes
a prominent indugtrial part, has in no case the monopoly of +that indus-

try.

In the other hana France, no more than the United States or Great
Britain, did not resist the atomic energy infatuation in 1955 and 1960,

and the result is an overequpment of its industry.

Uranium production

Despite a uranium production above its needs (1,700 short tons of
3 8 / yea“\ Frence still carries on its prospecting activity (the an-
nmual budget comes to $7 million) in order to diversify its reserves
and in the other hand %o be able to face the very important future
needs. Tor the existing reserves will be insufficient from 1980: The
demand will increase of an amount situated between 700 and 1,300 short
tons/year involving the diséovery of 10,000 to 20,000 short tons of new

reserves every year.

The URANEX company wvecently set up by the C.E.A., proposes the
sale of uranium tonnzges comparable with those proposed by the most
important sellers on the world market. It must be noticed that France

is capable to secure the trausformation of concentrates into UFg.

Concernlng the Drlue of uranium the C.E.A. estimated that it will

remain at a reasonobAe level, Dbetwesn §8 and 10 / 1b of Uz0g.



Reprocessing poggibilities

Presently there are two plants capable to reprocess enriched fuel:
the Eurochemic plant in Belgium and the very large English plant in
Windscale. According to the subsequent evolution of the European Tre-
processing market these two plants will be saturated from 1975.

That is why the C.E.A. decided to adapt its La Hague reprocessing plant
with an oxide head and it is expected that with its 600 metric tons of
reprocessing capacity it will be capable to satisfy the new Kuropean

needs from 1975 to 1930.

Uranium enrichment

Towards 1973 the decision concerning the construction of a new

enrichment plant will have to be decided.

Thanks to the successful working of the military plant in
Pierrelatte and to the performance of the pilot machines experimented,
the C.E.A. has a very steady experience in the gaseous diffusion

process.

If the enrichment process has not been chosen yet, the gas cen-
trifuge method within a period of two or three years is not likely to

present as reliable guarantees as the geseous diffusion process.

In the other hand o cope with American concurrence the new plant
must have a capacity of at least 6,002 metric tons of S.¥W.U., that is
to say the equivalent capacity of one of the three existing American

plants.

This projected plant should be a first stage for if Burope wants
te proceed with its independent policy in the energy field, it will

have to double and triple this first plant.



AF YR CEHITLH1 9 7 0F4DETIF
EBRE RO RHE |

4% ) XETHAHEES v~ T

gy T, * o= — A

4 F )2, FLRBEINALD, DEAVHERETIOS DOEFF®d o T b,

zZh b
< — 7 79//7xgﬁzrﬂﬁ
~—71 S B A = i EF
<— 7 SR N = % EE

HIEEEKBEHRF (S GHEWR)
F b U Y s A EE
ENLOFREHEIMBEHCHET L ADCEFIBEET T ERR I N, EFF a8, #
HOMBE, TOKWDLke 1 XY RFEFNAHOBE Y — cxTHE, AREESH L2
&Tééﬁ FROERIIRE I OB EHE, BFoStgR ciiah, RFNEXeEE,
BE¥71/F ( Atomic Energy Board) THEINI H, z i, HFNEXOL LY HE
FaftREzHTTa5 9,
T | A AGEARCE S EFNREHEORY OS50 0 HWE, 197 0F&ENRSH
&o500ﬁWK%?éS%@?*7Hﬁx%ﬂ%ﬂ,EE,@“ﬁf%%o
SGHWRIE, B, ~—JHoBEs &8P L hid, HENSEALERKEKSD B2, HE
K& ZBHOTHE, FRGHEROEFEORE LS, BRAXFOFETHEHATHE, B < —
JHBOFEE, 197 $ERNHEGEIKADZC LETRETD D,

)yﬁb‘j: @‘243 ?3/90

\_

25 FW®DF b+ U 9 s sEiEE
197040 ICE, CORAF»LTA2a8HBMA2 60, BEMEEFEE~NOES
H{THD 9,

EFrnREafos&d O BAAE LT, 197540061 9 854i% T, #3500 HW
SEEREL B D, €09, 2 RHMEETE, L WA & 25 0,

PE R, EBCHEMECZ Y DODb b, AT ¥ PRI, I, RE0%
B FEBARCHU T AAeDRELINT 5,

BHEY S OE LY VOHRIE, ABAON RMEIBIK X v tEIh b, HEorfo 7

YEHEORDIE, HABFOMEEOMMS, 47 24, V12 LOZHBETHED LN D,



SODFERPOETHEH T HIREE, ThThili-nBMBrbatad o, KBROMH
H77 > b CHFAGOICELRBRICT 27D, TATNOHEIC Y L 7e BAL 2% 17 %2 O W 5E

BED bh Twb,



THE PROSPECT #OR NUCLEAR POWER AND FUEL DEVELOPMENT
IN THE UK IN 1970'S

T. Touhy

Managing Dirsctor, Production
Group, the United Kingdom
Atomic Energy Authority

The United Kingdom has five reactor systems either fully developed
or in an advanced stage of development. ‘ ‘

These are ~

Mark I Gas-Cooled -~ Magnox

Mark IT Gas—Cooled -~ Advanced (AGR)

Mark ITI Gas-~Cooled - High Temperature (HTR)
Steam Generating Heavy Water Moderated (SGHWR)

Sodium~Cooled Fast Reactor.

To exploit these systems to best advantage, the nuclear industry
is being reorganised. The number of reactor design/construction or-
ganisations has been reduced to two; the fuel service factories of the
United Kingdom Atomic Energy Authority will become a limited liability
company; bas1c researnh and development work on reactor systems will
continue to be carried ouu in Govermment 1aoorator1es, and the whole
of the nuclear industry will be co-ordinated by an Atomic Energy Board,

on which all parts of the nuclear industry will be represented.

The first 5,000 MW of the nuclear power programme based on Mark I
gas—cooled reactors will be completed in 1970. Eight Mark II gas~

cooled reactors, votalling 5,000 MW, are currently under construction,

Although the steam generating neavy water reactor is in a more
fully developed state than the Mark IIT high temperature gas-cooled
reactor, the larger generating boards have indicated a preference for
the Mark IIT gas-cooled reactor, because of their long experience with
gas-cooled gystems. It is possible that the first large-scale Mark III

reactor will be in operation by 1976.



A prototype sodium-cooled fast weactor of 250 MV is being
constructed. Sufficient information should be available from the
prototype by the mid 1970's, .t¢ permit commercial fast reactors to

be ordered.

The forecast for nuclear power installation indicates that about
35,000 MW should be commigsioned between 1975 and 1985, of which two-

thirds would be thermal reactors and one~third fast reactors.

Fuel elements are becoming more complicated. Existing plants
are being expanded, and new plants constructed, 1o meet the increas—

ing variety and increasing demand for fuel.

The immediate requirement for enriched uranium is being met by
the United Kingdom Atomic Energy Authority's diffusion plant. I% is
proposed to meet the future requirement for enrichment by using the
gas centrifuge process, in a tripartite arrangement in co-operation

with Holland and Germany.

Irradiated fuel arising from operation of the five reactor
systems will require different reprocessing treatments. The aim will
be to carry out a preliminary treatment appropriate to each type of
fuel, to render it into a suitable form for feeding into a large-scale

extraction plant.
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NUCLEAR SEIP PROGRAM IN GERMANY

M. von zur Mihlen
Managing Director, GKSS

In a retrospect the author reports on past activities in the field
of development of nuclear propulsion in the Federal Republic of Germany
and presents an outlook on future planning and projects. With respect
to the building of the nuclear research ship N.3. "OTTO HAHN" the basic
design principles of this ship and its nuclear installation are outlined,
and a report is given on the experience gained during the construction
period as well as on the performance in operational and commercial re-
spects since the first research trip in the fall of 1968. A review of
the completed research programme and its future extension amplifies

this report.

In a critical study port entry negotiations in foreign countries
and the prevailing situation as to international law are discussed.

Problems of the special training of the personnel are shortly mentioned.

Of paramount importance for future development work on marine
reactors and reactor ships are measures to achieve competitive economy.
Comments are made on a pertinent study compiled on this subject by the
GKSS in 1967. Large and fast container ships requiring high power ranges
seem especially qualified for future economical applications of nuclear
propulsion. At the present state, however, it is highly unlikely for
technical as well as commercial reasons to realize a complete container
service with nuclear driven ships. As an intermediate next step,
therefore, studies of a large bulk carrier with about 40,000 shp are
conducted in the Federal Republic of Germany. The current and future
research and development programme pursued in this connection on progres-

sive reactor and ship designs is discussed in conclusion of the paper.
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THE PRESENT STATE AND FUTURE OUTLOQOK OF
NUCLEAR POWER GENERATION IN THE US

C.E. Larson
Commissioner, the United States
Atomic Energy Commission

Without energy -~ without electrical power -~ modern industrial society
as we know and enjoy it would grind to a halt. While abundant and low
cost energy is not the only key to a nation's progress and well being, it

plays a primary role.

‘ In developing a balanced aéproach t0o meeting energy needs in the
United Stétés, the benefits of using power generated by the atom must be
equated with power produced by other means. It has been estimated that
by the end of this century, about half of U.S. electric generation would
come from nuclear energy, and on the basis of progress that has been

made, it appears that this estimate may be low.

The following factors would lead one to opt for a nuclear approach:
stabilization and perhaps reduction of the cost of electricity through
comﬁetition; ultimate'self~sufficiency of fuel to produce power; con-
serVation of fossil fuel resources; elimination of the need for bulk
fuel transportation and storage; and reduction of envirommental pollu~

tion.

In the U.S., there are presently in operation, under construction
or firmly plamed over 100 nuclear power plants totalling about 80,000
MWE. By the middle of 1967, the qumulative total of new orders placed
uessentially matched anticipated needs for added reserve, increased
demand projections and longer lead times. There has been a reduction,
however, in the‘fate of procurement of nuclear power plants in the U.S.

in the recent past.

Public concern about the environmental effects of all types of
large electrical generating plants has recently developed in the United

States, and promises to make the selection of appropriate sites for all



types oprower plants more difficult in the future. The consideration
of environmentel factors is important to the future of nuclear power,
just as it is in all modern technologies which produce certain side
effects along with their benefits. In a world growing in population and
productivity, these effects cannot be ignored. The goals of clean air
and water, and natural besuty, on the one hand, and the objective of
abundant, economical, and relisble power on the. other camot be achieved
without some impact by one on the other. Our expanding society will
require the construction of an increasing number of electric generating
plants. Many factors must be weighed in making the choice. Much remains
to be done, however, in fostering public understanding and acceptance of

nuclear power.

Planning for future energy needs is going forward in the United -
States. The main thrust of the U.S. civilian reactor development program
of the future is development and commercial application of the ligquid
metal fast breeder reactor. Development of this concept will make ef-~
ficent use of low-cost fissile ore reserves, and will provide a market
for the plutonium which will be produced by the large numbers of light
water reactors already being built. The program is gathering momentum
with the expansion of the R&D effort and advancement in the design and

construction of major test facilities.

The cornerstones of U.S. Government fuel supply policy were and are
non~discriminatory terms on availability and price, as well as on all
other terms having to do with commercial aspects of fuel supply. Nuclear
fuel is supplied under the terms of an Agreement for Cooperation with
the cooperating country. The agreement sets forth the reasons for the
desired relationship in nuclear energy and the principles which will
govern the relationship, and provides the structure under which the

contracts relating to delivery of services and supplies can be established.

The U.3. now has existing capacity which is capable of expansion to
meet all requirements, foreign and domestic, for U.3S.-type reactors for

the present and for a considerable number of years to come.
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