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possible to counl on thc necessary sec- 
utity.of I n t e r n a t i o n a l  nuclear fuel supply. 
without running unjustified risks or pro- 
viding temptations to would-bc nuclear 

'weapons proliferators. it took its stand 
on four main issues: thc nced forsecurity 
o f  supply in such a vital sector as energy; 
the need to honour contracts once 
entered  into; the undesirabilitv -  if onlv 
on  grounds of unpredictabili ty -  of 
case-by-case Controls over national 
energy policies of consumer countries by 
governnients o f  supplier countries; and 
1AEA inspection.

The committee has so far issued four 
reports based on these themes. the first 
th ree in connection with Infce. Recogni- 
tion of the contribution of the committee 
to  thinking in this important arca of 
intergovern menta! policy ni ay be found 
in the Institute’s cióse associations with 
th e  In te rn a t io n a l  A to m íc  E n e rg y  
Agency and with o ther  international 
organizations. There is no doubt that the 
committee has helped to  prom ote an 
international consensus on how these 
issues should be handled at government 
level -  not ieast bscause a number of 
national advisers are participants in the 
Ins titu te 's  w ork  in their  industrial 
capaciiies.

In addition, one third of the Institute’s 
mem bers are rmblidv owned corpora- 
tions, which enjov cióse and confidential 
access to their own national delegations 
to  IA E A  and its working groups. O ne 
diplomat, commenting on the first 
report of the committee, observed that 
“  a unan iinous re port by 22 organizat ions 
from 11 countries.  is in political terms 
very nearly unassaila’o l e " . Favourable 
reactions o f  this kind have been instru­
mental in promoting a willingness on the 
part of members to spend the not incon- 
siderable time needed to prepare such 
reports ,  away from more directiy com- 
mercial activities, as a public Service to 
the industry.

The third committee bogan as an 
Environmenl C omm ittee,  but over the 
past year has been evolving into its pres- 
en t  fonn of a Comm ittee on Nuclear 
Energy and Public Acceptance . with wide 
terms of rcference. covering bot'n the 
presentational. and in sume respeets the 
technical,  aspeets of thc nuclear case.

More inimcdiately visible within thc 
industn* than these specialist committees 
is thc A 'in tia l S ym p o siu m . w hich since 
its inoeption in 1 ‘)7í> has becomo a major 
occasion in thc iiidustry’s calendar. The 
symposium takes place each Septem ber 
in London. and is organized not onlv as 
an indusm  to m ín , but also as a delibér­
ate attetnnt ío e x te n J  tlio documemation 
covering uranimn production and use. 
Wilh th.ii in niiini a number oí major 
review papers are commissioned oach

year. Publication o f  the proceedings 
takes place within about four months in 
hard-cover fo rm . Since the series started 
about one hundred major papers have 
been presented, dealing with alrnost 
every aspect o f  the nuclear industry.

Managensent.  These various activities, 
together with a second main m em bers’ 
meeting wliich takes place away from 
London in March o r  April of  each year,  
are supervised by the council o f  man- 
a g e m e n t -w h ic h  fulfils the normal func- 
tions of a board of directors -  and by a 
small executive com m ittee,  assisted by 
the three committee chairmen.

It will be clear from what has been said 
tha t  the main strength of the Institute 
lies in the wide professional and techni- 
cai knowledge of its mem bers.  The role 
o f  the staff at the headquarters in Lon­
don is then to provide a small but high 
quality effort to assist in collecting and 
presenting that knowledge. T he ir  per­
sonal experience extends over the whole 
field of interest to the work program m e -  
inciuding nuclear technology, geolo^y 
and geochemistry, energy forecasting, 
economics and political economy.

A specialized library is an important 
elem ent in the work o f  the headquarters. 
The Institute subscribes to a large 
num ber o f  mining, nuclear and general 
economic journals, and a special-classifi-

It is not necessary to emphasize that an 
adequate supply of energy is essentia! for 
the normal developm ent of any country 
and that nuclear’ power is a safe and 
technically proven option  which is 
economicallv competitivo. These faets 
are onlv contosted bv interosted o r  mis- 
informed groups.

O n the o ther  hand. it is often said that 
thc use of nuclear power by developing 
countries should bo discouraged. Severa! 
reasons are given. among thom that nue- 
lear power is oxpensivo, that it is too 
sophistioatod for the industria! iníYa- 
struoturo and human rosouivos o f tlicso

ot’ tíu- N .it io n u l A to im c  lú u ’ f.ty 
A re c n tin u .

catión system has been developed to 
ensure easy retrieval o f  information. An 
index of press cuttings is a particularly. 
valucíble feature. T he  library is exten- 
sively used by outside organizations. 
Literature searches are carried out for 
mer,;oers,  and annota ted  bibliographies 
can be prepared  on request.

T he  Institute, in its relatively short 
period of opera t ion ,  has dem ons tra ted  
the valué o f  ari international forum 
where the nuclear fuel industry can 
acquire information o f  valué to  its future 
planning, and develop  a collective 
approach to the m ajor and often very 
difficult issues o f  international trade in 
nuclear fuels’-  inciuding security o f  sup­
ply, non-proliferation. energy policy, 
and environmentaJ p rotec tion . The 
broad  coverage o f  the m em bership , 
which now extends across the whole nuc­
lear fuel eyele and which is drawn from 
fourteen countr ies, is of m ajor assistance 
in ‘addiug weight to the views developed 
in the Institute’s committees and confer- 
ences. The personal and professional 
understandings which emerge from dis- 
cussions round the Institute’s comm ittee 
tables betwéen producers and consumers 
cannot fail to be of significance for the 
future health o f  the industry. The wider 
the scope of the Institute’s mem bership , 
the be tter  it wüi be able ío fulfil these 
functions.

countries. and therefore that o the r  non- 
eonventional energy sources are a more 
convenient wav for theríi to  reduce their 
consumption of fossil fuel.

However, faets have proven other- 
wisc. The y unequivocally show that the 
most exponsive energy for a country is 
missing ene rg y . T hey also show* that nuc­
lear power is fully competitivo, considcr- 
ir.g the unfortunato experience o f  coun- 
trics which have s topped their develop- 
mont and oven niortgaged their futuro to 
purchase the fuel required by their con- 
ventiona! power stations. Miich has been 
said about o ther  sources ot energy, but 
nono eould stand a.s a soitition in liie 
short or médium term, and at most they

Meeting the needs of developing 
countries
By Vice-Admiral Dr Carlos Castro Madero*

The development o f nuclear energy in developing countries 
encounters many difficulties: some are due to the prevailing local 
conditions while others are caused by problems aítecting the flow 
of trade between these countries and developed countries. The 
need is to restore a climate of confidence.
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:ould only mitigate particular situations.
In spite o f  their diversity, probably 

nost developing countr ies share the 
üew that nuclear power is o f  vital impor- 
ance at some stage for their technologi- 
:al development and henee for- their 
iiture and security. For this reason, 
noposals  to freeze the present world 
¡ituation regarding nuclear power are 
serceived by those c^velopisg  countrics 
which are beginning to use this power as 
requests for a moratorium in their histor- 
ícal evolution. They feel that these 
requests are unjustified.

However, the needs of developing 
:ountries to be able to introduce success- 
fully nuclear pow er vary largely ¡n con- 
sonance with the widely differing situa- 
tions in these countries. The concept o f  a 
standard developing country is unrealis- 
tic, as different developing countries live 
in different historical circumstances. 
have reached different stages of tech- 
nological developm ent.  are endowed by 
different natural resources, and exhibit 
different drives and objectives.

Supplies from abroad .  The nuclear 
power option of a developing country, 
which usually has a weak scientific and 
technological infrastructure, implies a 
range of supplies from abroad. as well as 
the need for a continuing assistancc in all 
related areas. This dependenee on out- 
side suppliers can conceivablv make the 
developing country very vulnerable to 
pressures. D ependenee  on outside sup- 
pliers is likely to continué for most 
developing countries, for a period of 
tim e accord ing  to  th e i r  stage o f  
developm ent.

It is natural,  therefore ,  that some 
developing countries are aiming at 
achieving independence in the nuclear

The Atucha nuclear power station in Argen­
tina has gencrated 15 955GW since ít was 
commissioncd in 1974

field, particularly in the fuel eyele, since 
nuclear fuel is the continuing require- 
m ent during the lifetime o f  the power 
stations. Additionally, a comprehensive 
n u c le a r  d e v e lo p m e n t  p r o g r a m m e  
requires the achievement of a capacity 
for the design and construction o f  nuc­
lear pow'er stations, as well as the 
developm ent o f  an industry capable of 
producing the essential supplies.

T he  m ore  ambitious th e  nuclear • 
developm ent program m e is, the more 
im portant it becomes for a developing 
country to obtain the pertinent technol- 
ogy. The relative proportion  between 
im p o n ed  and  indigenous technology will 
vary according to particular conditions. 
but it is a fact that none of the developing 
countr ies has all the technical and human 
means to  instrument at present a com- 
p le te iy  in d e p e n d e n t  nu c lea r  p ro g ­
ram me.

The special needs o f  developing coun­
tries. namely assured supplies and tech­
nology. should be sccn in the perspective 
o f  theirre latively small dem and,  wriich is 
usually less attractive forsuppliers. They 
should also be seen in the light o f  the . 
long time required for developing a sig­
nifican! use o f  nuclear power. The effort 
to develop the human resources needed 
to make and implement decisions in the 
nuclear field takes at least one decade. It 
also takes decades to explore and 
develop potential natural resources, or 
to build a nuclear research establishment 
and wait'sufficientlv for it to coptrilmtc 
to the countrv 's developm ent.  T en  years 
may also elapso from the m om ent the

decisión is made to in troduce a nuclear 
pow er station in to the electricity grid, 
until it actually feeds the  grid.

Good examples. Due to their special 
needs, the developing countries find 
co-operation in the nuclear field particu­
larly appealing. By amalgamating their 
efforts , co-operating and giving mutual 
support, thev can achieve the desired 
objectives. Many good examples of such 
co-operation exist. O ne  is the co- 
opera t ion  between A rg en tin a 'and  Perú 
in the construction o f  a nuclear research 
e s tab lishm ent n ea r  Lima. A n o the r  
example is the co-operation agreem ents 
between A rgentina and Brazil . which 
include indus tr ia l  and  com m erc ia l  
a spee ts  to g e th e r  w ith  a co m p le te  
exchange o f  information and experi- 
ence.

C o-opera t ion  betw een developing 
countr ies  can involve 'several pos- 
sibilities: (a) exchange o f  expericnce, 
mainly having resultcd from transfer of 
technology from developed countries: 
(b) com plem entary  activities to reach 
the “ critical mass-’ required to genera te  
technology; (c) optimization o f  the use 
of human resources, and  (d) adapta tion  
ofexisting technology to  the needs o f  the 
partners.

The need for supplies and technology 
underlines the great importance placed 
by developing countries on the assurunce 
of nuclear supplies from developed coun­
tries. In this regard . it must be accopted 
tha t ,  no m atte r  how well-meaning. 
unilateral decisions by supplier countries 
cannot govern international relations. if 
it is truly desired to maintain and streng- 
then such relations.

These unilateral decisions are nor- 
mally explained by non-proliforation
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rcasons, but most o f  the time they are 
attempts to protcct the political and 
economic interests of the nuclear sup- 
pliers. The result o f  such decisions has 
been to  paralyse almost completely the 
international trade in this field. Only in a 
few cases has trade been accomplished. 
and this occurred when the legitímate 
position o f  those requesting the supplies 
were duly recognized and accepted.

Safeguards. I believe that the safeguards 
system of  the IA E A is the adequate way 
for providing non-proiiferation assur- 
ances. Technology and supplies trans- 
ferred under safeguards generate a net- 
work o f  safeguards Controls wliich 
incrcase in size and interconnections 
with the total volume o f  what has been 
supplied. AU additional requirements, 
technological dcnials and conditions of 
prior consent, especially when intro- 
duced unilaterally, do not prom ote 
international co-operation and intro­
duce an element o f  arbitrariness and of 
discrimination.

Moral principies shared by all should 
not be preached to protect the political 
and, in some cases, the economic inter­
ests o f  a few. As a result, the principies 
lose their valué and  mistrust and disbe- 
lief are generated am ong those who feel 
they are to  be the discriminated victims 
o f  a moral fraud and m atenally  dam- 
aged. It is not possible to discrimínate 
and expect that the victim will accept the 
fact without making every effort in his 
power to free himself from discrimina­
tion. U nder  discriminatory conditions, 
the possibilities o f  international co- 
operation are nullified.

Assurance of non-proliferation and 
assurances of supply are clearly inter- 
connected . It is unrealistic to expect t hat 
developing countr ies with substantial 
nuclear programmes will give a blank 
cheque regarding full scope safeguards 
without the corresponding blank cheque 
regarding the transfer o f  technology, 
equipment and services, being given by 
supplier countries.

M utual confídence. Manv unrealistic 
ideas have been profferred in relation to 
proliferation risks o f  nuclear power. The 
proliferation risks o f  nuclear power 
programmes were examined by lníce, an 
exercise born as an attem pt to justify a 
s t r en g th en in g  o f  n o n -p ro l i f e ra t io n  
measures. Some of its pertinent conclu- 
sions confirmed what was already 
known:
•  Horizontal nuclear proliferation can- 
not be prevented by technical means. 
Like vertical proliferation, it is only a 
political problem.
•  No fuel eyele is more o r  less pro- 
lifcrating than o ther  fuel eyeles. Thev all 
involve some risk o f  utili /ntion of tech-
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nology, materiais or- facilities for non- 
peaceful purposes. This risk can only be 
controlled by political means.
O The developm ent of a 'nuclear power 
p rogram m e is not the logical, economi- 
cal o r  technical way to  produce nuclear 
w eapons. It has no t been the way actu- 
ally used by those at present possessing 
nuclear weapons.

Infce was a unique experience, the 
valué o f  which is the international con- 
sensus reached about what was largely 
known. It is the" fashion to talk about the 
post-Infce period,.but I believe tha t  the 
Infce experience finished definitely at 
the 1980 plenary conference in Vienna. 
Nevertheless, several valuable initia- 
tives taken at the IA E A  stem from 
Infce. Dealing in particular with the new 
committee on assurances o f  supply, it 
must be emphasized that for developing 
countr ies the word supplies includes not 
only raw materiais and equipm ent,  but. 
also the technology required to be able 
to use nuclear energy for peaceful pur­
poses. Developing countr ies, therefore,

Today  with nearly 200 power reactors in 
Service in the O E C D  area, and m em ber 
countries spending more than $1 billion 
a year  on nuclear safety and regulation, 
.one looks back with fascination and 
some nostalgia ai the expectations and 
concerns of our predecessors in the nu­
clear industry some 25 years ago when 
N uclear Engineering^  first appeared .  It 
cannot be denied: o n e 's  overriding 
impression is one  o f  disappointment at 
the,way in which faith in technological 
advance and its benefits has vanished. 
How little remains of the early hopes of 
the pioneers -  and o f  the public alike -  
for this abundant.  cheap and safe source 
of  energy! W hat has become o f  the 
bright,  young scientists and engineers 
who were attractcd by this promising 
and chullcngiúg technology, what hap-
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are not likely to  accept an arbitrary sub­
división o f  the issue to satisfy the raw 
material needs of some Iarge consumers.

' Several o th e r  subjeets relating to inter­
national nuclear co-operation can be 
forescen, and the IA E A  appears  to be 
the natural and adequate  forum for their 
treatm ent.

This short review o f  the needs and 
views o f  developing countries canno t be 
completed  without recognizing that  the 
main issue in. international nuclear rela- 
tions at the present time' is the need to 
restore a climate o f  mutual confidence. 
T h is  issue, equally  im p o r ta n t  for 
developed and  developing countries, is 
indispensable to  stimulate the presently 
stagnant flow o f  nuclear trade .

Access to  technology, equ ipm ent and 
supplies required by nuclear power-prog- 
ram m es, without o th e r  restriction than 
the rational application o f  the IA E A  
safeguards, and a broad bilateral and 
multilateral co-operation , is the best 
assurance tha t  nuclear energy will only 
be used for peaceful purposes.

pened  to their  enthusiasm and  dedica- 
tion?

T he early days o f  nuclear pow er were 
typical o f  the beginnings o f  any novel 
technology, with designers giving full 
rein to their inventiveness. T he  early 
issues o f  Nuclear Engineering  are full of 
descriptions of the many reac tor  systems 
d ream ed  up, developed o r  discarded in 
the fifties.

In those days o f  course the main issue 
was the commercial outlook for nuclear 
power. Physicist and engineer alike 
strugglcd with in terest rates and generat- 
ing costs in trying to dem óns tra te  that 
nuclear pow er would soon be cheaper  
than the m ore  conventional ways o f  
generating power: no  easy task with oil 
at less than $2 a barrel.

Authors writ iag in N uclear E ngineer­
ing  stressed ovgr and over again that 
building demonstra t ion  plants was the 
only way realistically to com pare  the 
plethora o f  com peting  reactor systems 
and fa thom their true commercial poten-
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Sharing safety experience in 
OECD countries
By Klaus B. Stadie*
The early approach o f the nuclear industry to safety matters is 
contrasted with the present scale of spending on nuclear safety 
research. The economic incentive for sharing limited resources is 
a powerful one, and the contribution of the Nuclear Energy 
Agency to international co-operation is described.


