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BELGIUM 

1, Progress in t h e peaceful uses of n u c l e a r energy in Belgium i s slow but sure,, 

20 The f i r s t Be lg ian power r e a c t o r , t he BR-3, which went c r i t i c a l in August 1962, 

i s i n s t a l l e d in the Nuclear Energy Study Centre (GSS/SCK) a t Mol. I t i s a 

p r e s s u r i z e d water r e a c t o r (PMR) with a capac i ty of about 11 W ( e ) , and has been used 

t o t r a i n a l a r g e pa r t of t h e ope ra t ing s t a f f for t h e commercial u n i t s now be ing 

e x p l o i t e d by Belgian power p roduce r s . 

3 , In October 1966, the Franco-Belgian power r e a c t o r a t Chooz, Prance , was put 

i n t o s e r v i c e . This 266 MW(e) PWR i s i n s t a l l e d in t h e n u c l e a r power s t a t i o n of t h e 

Franco-Belgian Euc lea r Power Company of the Ardennes (SfflA). In 1974 the r e a c t o r 

power was increased t o 280 IW(e) . 

4* An important event in the Belg ian power sec-tor was the commissioning, on 

18 J u l y 19741 of t h e f i r s t Be lg ian commercial nuc l ea r power s t a t i o n - t he Doel 1 

s t a t i o n — equipped with a 393 !W(e) PWR„ The s t a t i o n was connected t o t h e g r i d on 

28 September 1974 and f u l l power was reached on 2 Apr i l 1975« 

5 . This event was soon followed by the commissioning of the 870 MW(e) n u c l e a r u n i t 

of t h e Tihange power s t a t i o n , be longing t o t h e Belgian-French Mosane Nuclear Power 

Company (SEMO). The r e a c t o r at t h i s power s t a t i o n went c r i t i c a l on 21 February 1975 

and, a f t e r be ing connected t o the g r i d on 5 March, reached i t s maximum power (lOOfo) 

on 30 Ju ly 1975. 

6„ When t h e second 393 Mfcf(e) Doel u n i t - Doel 2, connected t o t h e g r i d on 

21 August 1975 - becomes f u l l y ope ra t i ona l in 1976, nuc l ea r fuel w i l l account for 

almost 19$ of the c o u n t r y ' s e l e c t r i c power production,, 

7 . The n u c l e a r power programme of the Belg ian e l e c t r i c i t y producers provides for 

the commissioning of two more u n i t s in the medium term - Doel 3 at t h e end of 1979? 

and Tihange 2 at t he beg inn ing of I98O - each with a power of 900-1000 MW(e), and 

for the i n s t a l l a t i o n on s i t e s s t i l l t o be chosen of t h r e e 1000 MW(e) n u c l e a r u n i t s 

dur ing t h e per iod 1981-83, By t h a t t ime , h a l f t he coun t ry ' s e l e c t r i c power r e q u i r e ­

ments w i l l be covered by n u c l e a r p roduc t ion . 

8 . The Doel 3 and Tihange 2 power s t a t i o n s have a l ready been ordered from t h e 

FRAMACECO combine (FRAMATOME, ACEC, Co'cherill) and for two of the remaining t h r e e 
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programmed power s t a t i ons , l e t t e r s of intent have "been sent by the operators t o the 

ACECOWM associat ion (ACEC, C;o£kex.lll, WestiiigbSmse Bxclear Europe)* 

9. Since Belgium's e l e c t r i c i t y producers "believe that from 1983 onward the nuclear 

power s t a t ion park wil l have to be enlarged by a unit of approximately 1000 M&J(e) 

every year, while on the-other hand various personal i t ies in the s c i e n t i f i c and 

soc iopol i t i ca l spheres have expressed misgivings about the development of nuclear 

power production, the l a t e Mr* Oleffe, Minister for Economic Affairs , established 

in March 1975 a committee of experts to provide him, as well as the Government and 

Parliament, with an overall report before the end of 1975 c n ^ e consequences of 

the anticipated development of the nuclear power industry in Belgium, This 

committee of experts , composed of prominent persons in s c i e n t i f i c and economic l i f e , 

is asked to inform the Minister for Economic Affairs and the Government of the 

exact consequences of the decisions to be taken regarding future progress in the 

peaceful u t i l i z a t i o n of nuclear energy. The Government's decision, based on the 

opinions expressed by the committee of experts , wi l l be of very great importance 

for the power production sector and for Belgium's nuclear industry. 

10. Belgian nuclear industry is in fact playing an active part in the development 

of electronuclear equipment. The TRABEL Company provided consulting engineers 

for the Doel 1, Doel 2 and Tihange 1 power s t a t ions , and many Belgian firms have 

par t ic ipated in the construction of these three power s t a t i o n s , in the operation 

of the Chooz power s t a t ion , in the construction of the SETR-300 by the Schnel l -

BrUter-Kemkraftwerksgesellschaft (SBK) (Fast Breeder Nuclear Power Sta t ion Company), 

and in the construction of the enrichment plant by Surodif. 

11. Belgian nuclear industry is capable of providing various components for nuclear 

pov;er s t a t i ons , in pa r t i cu la r reactor vessels and steam generators (GobkerilL))? 

primary pumps, handling equipment, control mechanisms and core equipment (ACEC); 

special pipes (Pabricom)| special supports, tanks, e t c . s i tua ted within the nuclear 

containment of power s ta t ions (Mercantile Marine), In addit ion, in the f ie ld of 

fuel-element fabricat ion, the Belgian company Metallurgie et Mecanique Fuoleaires 

(MM) is continuing the fabricat ion of uranium fuel elements in collaboration with 

the Franco-Belgian Fuel Fabrication Company (FBFC), while Belgonucleaire S.A. is 

proceeding with the development of i t s plutonium fuel fabricat ion plant at Dessel -

where plutonium fuel elements have been fabricated for the Chooz poorer s t a t i on - to 

promote the recycling of plutonium produced in l ight-water reactors; in t h i s 
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same plant , preparations are also being made for the fabrication of Q-Ofo of the fuel 

elements for the f i r s t core of the SNR-300 prototype fast reac tor . 

12. In t h i s connection, i t may be mentioned that Belgium is par t i c ipa t ing act ively 

with the Federal Republic of Germany and the Netherlands in. the construction, at 

Kalkar in the Federal Republic of Germany, of a power s t a t i on equipped with a sodium-

cooled fast reac tor . The plan is that t h i s plant should eventually replace the 

l ight-water reactors , which do not adequately use the potent ia l energy of uranium. 

The Belgian State is making a 15% contribution to the construction of t h i s power 

s t a t ion , a project of the Schnell-BrUter-Kernkraftwerksgesellschaft (SBK) to which 

the Belgian e l e c t r i c i t y producers belong. Belgian par t ic ipa t ion in t h i s advanced 

project is possible only thanks t o the past and future research and development 

efforts of Belgian industry and of the Nuclear Energy Study Centre (CEN/SCK). 

These efforts are being made with State support under the "National Five-Year Plan 

.fox ITuclear Technology", the most recent of which s ta r ted in 1973 and provides for 

an average annual expenditure of about 1400 million Belgian francs (1973 value) on 

the part of the S t a t e . 

13. Although the fast-breeder reactor remains one of the p r io r i t y items in the 

1973-77 five-year plan, the plan also provides for further research and development 

work by the National I n s t i t u t e of Radioelements (IRE), whose a c t i v i t i e s and tu rn ­

over have great ly increased since i t s establishment in 1971. I t should not be 

forgotten that radioisotopes and ionizing radiat ions are destined to play a role 

of increasing importance, especial ly in industry, medicine and biology and in the 

various branches of research. 

14. Since the peaceful applications of nuclear energy have now def in i te ly got under 

way on a commercial scale in Belgium, everything must be done t o ensure that the 

nuclear power s ta t ions are re l i ab ly supplied with nuclear fuel, t o reprocess 

i r radia ted fuels and to ensure proper management of the radioactive wastes resul t ing 

from the various stages of the nuclear power production cycle. 

15. By i t s par t ic ipa t ion in Eurodif S.A. through the Belgian Company for Uranium 

Enrichment (SOBEN), in which the Belgian public sector and the Belgian e l e c t r i c i t y 

producers par t ic ipa te equally, Belgium has shown that i t wants t o take no r isks as 

regards the supply of enriched uranium for i t s nuclear power s t a t i o n s . Eurodif S.A. 

is at present constructing a uranium enrichment plant at Tr icas t in in France, t o 

go into operation in 1979. As a resul t of the withdrawal of Sweden and the 
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par t ic ipa t ion of Iran, Belgium's share in the Eurodif project has increased from 

lCffo t o 11.11$. Belgium's par t ic ipa t ion in the construction of the Tr icas t in plant 

is through several Belgian undertakings which have formed a group within the 

SIBEDIF combine. 

16. As regards uranium enrichment, Belgium does not exclude the pos s ib i l i t y of 

par t ic ipa t ion in other multinational pro jec ts . The Belgian Syndicate for the 

Study of Isotopic Separation (STBESl), composed of the Nuclear Energy Study Centre, 

the e l e c t r i c i t y producers and the fuel manufacturers, is closely watching develop­

ments in the enrichment sector and has the poss ib i l i t y of par t i c ipa t ing in studies 

whose purpose is t o evaluate the economic aspects of a project for the construction 

of a uranium enrichment plant using any available process. Thus, STBESl is 

par t i c ipa t ing in the research of the multinational Association for Centrifuge 

Enrichment (ACE) established by the Federal Republic of Germany, the Netherlands 

and the United Kingdom, countries which are jo in t ly developing the u l t racent r i fuging 

process. 

17. In'view of the size of Belgium's present nuclear power programme and the 

necessi ty of being equipped to reprocess i r radia ted fuels from nuclear power 

s ta t ions now in operation and from those s t i l l t o be constructed, the Belgoproccss 

Study Syndicate was established on 30 September 1974 by the Belgian State and 

Synatom - a group of Belgian e l e c t r i c i t y producers - in equal pa r t i c ipa t ion . One 

purpose of Belgoprocess, an associat ion without legal personal i ty , is to study a l l 

the problems re la t ing to the reprocessing of i r rad ia ted fuels . In t h i s connection, 

the Syndicate is responsible for undertaking a technical and economic evaluation of 

the poss ib i l i t y of carrying out reprocessing on a nat ional or multinational basis 

at Mol in the ins ta l l a t ions of the Eurochemic Company, which terminated i t s 

a c t i v i t i e s in 1974. 

18. Another problem which ar ises as a resul t of nuclear development i s the manage­

ment of radioactive wastes. So far, CEKT/SCK - in collaboration with 

Belgonucleaire S.A. - has been responsible for the management of wastes from 

nuclear ins ta l l a t ions in Belgium, but the present and future expansion of nuclear 

power ins ta l l a t ions and of the nuclear fuel elements industry ca l l s for the 

establishment of an organization capable of assuming a l l the necessary respons ib i l i ty 

as regards the management of radioactive waste. 
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19. For t h i s purpose, the BELGOWASTE Syndicate was established on 13 July 1975 

by the Belgian State and by the private sector, represented by the e l e c t r i c i t y 

producers and the fuel manufacturers. The purpose of th i s association without 

legal personali ty is to study a l l the problems related to the management of radio­

active waste and t o pave the way for the establishment of an organization which 

wil l be responsible for the management of radioactive waste in Belgium. 

20. Belgium's nuclear programme has entered resolutely on i t s indust r ia l phase. 

As has been said before, the public sector in Belgium and private undertakings are 

collaborating to ensure that the best possible use is made of nuclear energy for 

peaceful purposes and for the benefit of the en t i re population of the country. 
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PHILIPPINES 

GENERAL 

1. The promotion of the peaceful uses of atomic energy in the Philippines reached new 

heights late in 1974? the upward trend continuing until the end of the period covered 

by this report (September 1974 to August 1975). In December 1974* President Marcos 

issued Presidential Decree So, 606 which formally transferred the Philippine Atomic 

Energy Commission (PAEC) from the National Science Development Board to the Office of 

the President, to reflect the Philippine Government's declared policy of utilizing 

atomic energy for peaceful purposes in the acceleration of the country's progress. 

About the middle of 1975. the Philippine atomic energy programme received a further 

boost when the Office of the President approved in toto the main plans for atomic energy 

utilization presented by the PAEC. 

NUCLEAR POWER 

2. Nuclear power development in the Philippines continues to be a major concern of 

the Philippine Government. Since the President's declaration that the Philippines 

intends to "go nuclear1', the Government has been enlisting resources with a view to 

achieving this end. For example, negotiations for the financing of the construction 

of the country's first nuclear power plant are in progress. 

3. Meanwhile, the PAEC, on its own initiative, has prepared a nuclear power programme 

which has been approved for implementation. The programme covers uranium prospecting, 

radioactive waste management, public information and manpower development. 

4. Precedence is being given to uranium prospecting since the announcement early in 

1975? by^the Office of tho President, that there is a possibility of uranium deposits 

being discovered in the Philippines. This official announcement was supported by the 

findings of a team of PAEC scientists who, with assistance from the Agency, have found 

evidence that uranium may abound in the country, 

5. The PAEC's activities in the field of radioactive waste management are to be 

expanded. A study has already been carried out, again with the Agency's assistance, 

on whether the low-level radioactive wastes which it has been proposed should be 

discharged into a waterway near the Philippine Atomic Research Centre would adversely 

affect the environment. In addition, the PAEC has been conducting periodic environmental 

monitoring studies, especially in places where nuclear power plants are to be established, 

and expects to intensify such activities as the nuclear power programme approaches 

realization. 
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6, As regards public information, the P Alphas ..lamched-a/Tiamĵ gii. which-has already made 

•JISWJ Filipinos aware of the benefits of atomic energy in general„ In future, however, 

increasing emphasis is to be placed on nuclear power, so that, by the time the country's 

first nuclear power plant goes into operation, Filipinos will be in a better position 

to appreciate atomic energy as a source cf power rather than a means of destruction* 

It is hoped that by the early 1980s, when nuclear reactors are providing power for homes 

and industry; Filipinos will fully realize what benefits atomic energy can offer. 

7<> In the field of manpower development the PAEG has draxm. up a programme for the 

training of nuclear power project personnel by means, among other things, of fellowships 

made available through the .Agency, the United Nations Development Programme (TJKDP), the 

Colombo Plan for Co-operative Economic Development in South and South-East Asia (the 

Colombo Plan) and various educational institutions abroad. It has also extended its 

local training activities to include the training both of reactor operators and of 

engineers who may become involved in the countryrs nuclear power programme. In addition, 

it has obtained the agreement of the University of the Philippines to a revival of its 

grad.uate programme in atomic energy, which led to the award of a master's degree, 

FUOLEAR SERVICES 

0, The PAEC is promoting the use of Jargê â dlat-ioil--strurces-̂ -.wi-th--resulting- eraphasis-r-on 

the, provision-o£- nuclear, services to Philippine industry. In particular, members of the 

industrial and medical communities heve expressed interest in the radiosterilization of 

medical products, and the PAEO has already done a great deal of preliminary work which 

viay lead to the establishment of a pilot radiosterilization plant. In addition, radio­

isotope production is being stepped up, so that low-cost radioisotopes should be 

available in a few years' time. 

FOOD PRODUCTION 

9. The PAEC has been fairly successful in activities connected with increasing' food 

production, and particularly in crop improvement. In fact, its scientists have developed 

a new variety of rice using ionizing radiation, and ..mutation breeding will remain one 

of the main activities in the country1s atomic energy programme. 
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PROTECTION OF THE MTOROKMEM1 

10. During the past year the Philippine Government , together with various sectors of 

industry, launched a follow-up to its earlier environmental protection activities, 

including the dredging of heavily silted rivers and the warning and penalization of 

polluters. People engaged in the country's atomic energy programme have "become involved 

in matters of environmental protection and a decision has been taken to determine, 

using nuclear techniquesj the role of pesticide residues and radionuclides in the 

pollution of the environment, with a view to the subsequent reduction of pollution 

levels. 

BASIC RESEARCH 

11. The PAEC's research and development programme has "been reviewed and reoriented to 

meet the challenge presented by the demands of national development, and especially 

those connected with the introduction of nuclear power into the country. However, "basic 

research still enjoys high priority, and research in agriculture, biology, medicine, 

chemistry, health physics, nuclear engineering, physics, and reactor engineering will 

continue to he pursued with vigour - not as a concession to research scientists "but in 

recognition of the proven importance of • bafei-c research., In the "past--year', the PAEC-'-has 

"been engaged in more than 30 basic research projects, most of which have yielded very 

encouraging results. 

CONCLUSION 

12. The Philippine atomic energy programme has gone very far since its modest 

"beginnings and has acquired national prominence. However, its successes would not 

have been achieved without encouragement from the Agency, IMDP, the Colombo Plan and 

other international bodies which have found in the Filipinos a versatile people. 
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SOUTH AFRICA 

NUCLEAR POWER 

1. Following the assessment of out l ine tenders, the E lec t r i c i t y Supply Commission 

(ESCOM) had approved a programme for the Koeberg nuclear povrer s t a t ion at 

Duinefontein, which will consist of tv.ro light-neater reactors , each of between 

900 M(e ) and 1000 MW(e). Pinal tenders from three consortia selected by ESCOM 

from i t s s h o r t - l i s t of tenderers are scheduled to be submitted by November 1975? 

and the contract i s expected to be awarded in March 1976. The two units are 

expected to be commissioned in Sept ember -.1982 and September 1983* 

2. Dr i l l ing and seismic invest igat ions at Duinefontein, and also oceanographic 

studies of the physical charac ter i s t ics in the v i c in i ty (covering sea bed con­

di t ions and t h e i r effects on in l e t s t ruc tures , the direct ion and veloci ty of 

currents, t i d a l charac te r i s t i c s , e t c . ) , have been performed. Refined i n v e s t i ­

gations of the permissible concentrations of radionuclides in l iquid effluent to 

be discharged into the sea, and also micrometeorological s tudies , are continuing, 

3. The Atomic Energy Board, using 1974 costs , has published a report on the 

l ike ly pat tern of nuclear power i n s t a l l a t i on in South Africa. The report i s the 

resul t of a study by the Board and does not necessari ly ref lect the views of the 

E l ec t r i c i t y Supply Commission. I t i s predicted in the reference case that 

I85O MW(e) of nuclear power will be ins ta l l ed ^y 1985, 3000 MW(e) by I99O, 

6000 M(e) by 1995 and 12 25O L'iW(e) by 2000. These figures are sensi t ive to 

coal and nuclear fuel costs and will have to be modified i f the l a t t e r undergo 

significant changes. 

LICENSING OF NUCLEAR FACILITIES 

4. The programme for land-based nuclear f a c i l i t i e s has gathered momentum with 

the issue of out l ine and final tender invi ta t ions by the E lec t r i c i ty Supply 

Commission. The Licensing Branch of the Atomic Energy Board has been closely 

involved in assessing the safety aspects of proposed plants at the preliminary 

and final tender stages, and i t has continued to provide guidance to ESCOM and 

potent ia l suppliers on the safety requirements re la t ing to such f a c i l i t i e s . 

http://tv.ro
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5 . The L icens ing Branch has a l so been involved i n t h e s a f e t y assessment of t h e 

p i l o t uranium enrichment p l an t c u r r e n t l y be ing e rec t ed by t h e Uranium Enrichment 

Corpora t ion . A l i c e n c e has been i s sued to permit o p e r a t i o n of t h e p a r t of t h e 

p l an t a l r eady commissioned. 

NUCLEAR MATERIALS 

Uranium exp lo ra t i on 

6. Prospecting for uranium in the Karoo Supergroup by both South African and 

overseas companies has been marked by an upsurge of a c t i v i t y . The State has 

approved a programme (including aero radiometric surveys) for uranitim exploration 

throughout that part of the Karoo Supergroup which l i e s within the Republic of 

South Africa; the r e su l t s will be made avai lable to industry as soon as poss ib le . 

The available information on exploration undertaken to date does not permit 

proper assessment of the economic potent ia l of the area-, but there are some 

promising indica t ions . 

7. Successes with four uranium standards - against which s c i n t i l l a t i o n counters 

used in uranium exploration are being cal ibrated with consequent improvements in 

accuracy — have led to the preparation of three thorium standards, a mixed 

uranium-thorium standard and a borehole simulation standard composed of uranium 

ore for the ca l ibra t ion of spectrometers. A technique for determining radon gas 

as an indicat ion of underground uranium has been developed. 

Uranium extraction 

8. Intensive research into improved processes and equipment for the extract ion 

and recovery of uranium from low-grade ores and residue dumps i s being done by 

the Atomic Energy Board in collaboration iidth the uranium mining industry at the 

National I n s t i t u t e for Metallurgy, where tne research f a c i l i t i e s enable complete 

development projects in connection with any uranium ore deposit to be undertaken. 

Projects involving a l l aspects of the research and development work necessary for 

the exploi tat ion of specif ic ore deposits - from preliminary mineralogical and 

extraction t e s t s , through laboratory and p i lo t plant invest igat ions to fu l l - sca le 

plant design and economic f e a s i b i l i t y studies - are in progress . 
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9. Typical South Afr ican uranium ore s l u r r i e s a r e d i f f i c u l t t o f i l t e r and 

c l a r i f y a f t e r l e ach ing , and t h e s o l i d / l i q u i d s e p a r a t i o n processes a r e c o s t l y . 

With a view to t h e fu tu re economical recovery of uranium from r e s i d u e dams and 

dumps, t h e p o s s i b l e es tabl i shment of f u r t h e r uranium o re -p roces s ing p l a n t s and 

t h e expansion of e x i s t i n g uranitim recovery f a c i l i t i e s a t c e r t a i n p l a n t s , a p r o ­

gramme was s t a r t e d i n 1970 to improve t h e continuous counte rcur ren t ion-exchange 

(CIX) t echn ique (based on t h e C loo te -S t r ea t p r i n c i p l e ) and to develop a system 

capable of hand l ing d i l u t e s l u r r i e s produced hj a r e l a t i v e l y simple and cheap 

sand/s l ime s e p a r a t i o n t e c h n i q u e . 

10 . The f i r s t phase of t h i s programme has been succes s fu l l y completed, t h e 

r e l i a b i l i t y and s t a b l e hyd rau l i c c h a r a c t e r i s t i c s of a CIX p i l o t p l an t be ing proved 

a t one of South A f r i c a ' s uranium-producing mines by i t s successful ope ra t i on for 

extended pe r iods with u n c l a r i f i e d l i q u o r s con ta in ing 200-300 ppm of suspended 

s o l i d s . The successfu l p r a c t i c a l a p p l i c a t i o n of t h e CIX technique t o s l imes con­

t a i n i n g up to 10 mass per cent of -200 mesh suspended s o l i d s has been adequate ly 

demonstra ted. Two o p e r a t i n g parameters of importance for t h e success fu l a p p l i ­

c a t i o n of t h e CIX techn ique - t h e r e s i n l o s s due to a t t r i t i o n and t h e r e s i n 

entrainment i n t h e b a r r e n stream from t h e e x t r a c t i o n column .- a re be ing i n v e s t i ­

gated i n d e t a i l , with l a r g e - s c a l e p lan t t e s t s t o be conducted over an extended 

pe r iod a t another uranium-producing mine. 

1 1 . Much e f fo r t has a l so been devoted t o t h e a p p l i c a t i o n of o re p r econcen t r a t i on 

techniques such as g r a v i t y concen t r a t ion , f l o t a t i o n and wet h i g h - i n t e n s i t y magnetic 

s e p a r a t i o n , p a r t i c u l a r l y i n uranium and gold recovery from cyan ida t ion t a i l i n g s 

t h a t have accumulated from t h e t rea tment of Witwatersrand gold o r e s . Considerable 

p rogress has a l so been made with regard to t h e fundamental a spec t s of t h e ac id 

and a l k a l i n e l e a c h i n g of uranium ores and to va r ious o t h e r a spec t s of uranium 

e x t r a c t i o n and recovery , p a r t i c u l a r l y from newly d i scovered depos i t s i n Southern 

A f r i c a . 

FUEL BEVEL0EMT 

12 . Work on t h e p o s s i b l e development of nuc l ea r fue l s i n t h e UCS system has con­

t i n u e d , and i t has been shown t h a t , a t t empera tures above 1600°C, composit ions i n 

t h i s system may become dep le ted i n sulphur and carbon through l o s s as carbon 

d i s u l p h i d e . The system UC0 + US i s be ing s t u d i e s and i t has been confirmed t h a t 

t h e compounds form a complete s e r i e s of s o l i d s o l u t i o n s . These a r e be ing examined 

by X-ray and neut ron d i f f r a c t i o n . 
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1 3 . I n i t i a l c o m p a t i b i l i t y t e s t s on low-sulphur s o l i d - s o l u t i o n UCS fue l s and 

s t a i n l e s s s t e e l s have shown t h a t i n t e r a c t i o n s s i m i l a r to t h o s e encountered wi th 

UC i t s e l f a r e to be expected i n t h e UCS f u e l s . Compa t ib i l i t y t e s t s on UC powders 

and s t a i n l e s s s t e e l s have a l so shown t h a t su r face o x i d a t i o n of t h e powders i s 

p a r t l y r e s p o n s i b l e for t h e c a r b u r i s a t i o n of t h e c ladd ing specimens. 

URANIUM ENRICHMENT 

14 . Rapid development took p l ace i n t h e f i e l d of uranium enrichment dur ing t h e 

yea r under review. The f i r s t p a r t of t h e p i l o t enrichment p l an t be ing cons t ruc ted 

t o demonstrate t h e f e a s i b i l i t y of t h e South Afr ican enrichment process on an 

i n d u s t r i a l s c a l e was s u c c e s s f u l l y commissioned and came up t o t h e o r e t i c a l p r e ­

d i c t i o n s i n a l l r e s p e c t s . 

1 5 . As a r e s u l t of t h e development of t h e he l ikon cascade t echn ique , which i s 

well s u i t e d t o commercial p l a n t s , and due to t h e l a r g e modules which a r e en ­

v i saged for a f u l l - s c a l e commercial enrichment p l a n t , i t w i l l not be p o s s i b l e t o 

move d i r e c t l y from t h e p i l o t p l a n t t o a commercial p l a n t . Consequently a l a r g e -

s c a l e p ro to type development programme i s under way. 

16 . The des ign of a p ro to type module with a s e p a r a t i v e work capac i ty of 6 t / a 

has been completed and e r e c t i o n i s i n p r o g r e s s . The p ro to type module w i l l s e rve 

t o v e r i f y process c h a r a c t e r i s t i c s and important a s p e c t s of t h e mechanical des ign 

of modules. P ina l v e r i f i c a t i o n i s t o be provided by a f u l l - s c a l e p r o t o t y p e , t h e 

des ign of which has commenced.. 

17 . F e a s i b i l i t y s t u d i e s for t h e e r e c t i o n of a f u l l - s c a l e commercial p l a n t i n 

South Af r ica have been s a t i s f a c t o r i l y completed. 

REACTOR EXPERIMENTS 

1 8 . Besides a cryogenic f a c i l i t y and a s i n g l e - c r y s t a l neut ron d i f f r ac to rae te r , 

new f a c i l i t i e s on t h e 20 MN r e s e a r c h r e a c t o r SAFARI-1 inc lude a h igh - t empera tu re 

i r r a d i a t i o n r i g fo r f i s s i o n - g a s r e l e a s e s t u d i e s , a r o t a t i n g o r e - i r r a d i a t i o n r i g 

for t h e a c t i v a t i o n of r e l a t i v e l y l a r g e q u a n t i t i e s of crushed o res for t r a c e r 

s t u d i e s , and an assembly for s tudying t h e s c a t t e r i n g of sub-thermal neut rons a t 

ve ry small a n g l e s . 
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ISOTOPE PRODUCTION 

19 . The product ion of r a d i o i s o t o p e s i n "the r e a c t o r i nc r ea sed cons iderab ly dur ing 

t h e pas t yea r , p a r t i c u l a r l y of r a d i o i s o t o p e s for use i n medic ine . Following 
99 /99m / . n i 

success fu l development work, yy}>lo/'y To gene ra to r s ( s t e r i l e ) , I -Hippuran and 
I - r o s e bengal a re be ing produced on a weekly b a s i s . The development of 

9 9 m 1 "VL 

T e - l a b e l l e d compounds i s r e c e i v i n g a t t e n t i o n and t h e product ion of " 1 s o ­

l u t i o n s , which a r e suppl ied to v i r t u a l l y t h e whole l o c a l market, i s running 

smoothly, 

20. A 30 kCi cobalt—60 source with low s p e c i f i c a c t i v i t y has been bui. l t and 

suppl ied t o t h e s t e r i l i z a t i o n p l an t a t Pe l indaba . Small coba l t -60 r a d i a t i o n 

sources for use i n l e v e l gauges and g l a s s - s e a l e d krypton-85 sources for smoke 

d e t e c t o r s employed i n mines a r e a l so be ing produced, 

NEUTRON ACTIVATION 

2 1 . S tud ies of t h e r o l e of t r a c e elements i n den ta l d i s e a s e s and oesophageal 

cancer a r e con t inu ing . The object i s t o determine t h e r e l a t i o n s h i p between 

d i e t a r y d e f i c i e n c i e s and t h e inc idence of t h e s e c l i n i c a l c o n d i t i o n s . New equ ip ­

ment now permi t s t h e r o u t i n e de te rmina t ion of uranium i n geo log ica l m a t e r i a l by 

t h e de layed-neut ron count ing t e c h n i q u e . 

RADIATION TECHNOLOGY 

Wood-polymer composites 

22 . The e v e r - i n c r e a s i n g p r i c e of noble hardwoods has r e s u l t e d i n renewed i n t e r e s t 

i n wood-polymer composi tes . The South Afr ican Lumber M i l l e r s 1 Assoc ia t ion i s 

p rov id ing f i n a n c i a l support for f u r t h e r development work and about 25 m of wood-

polymer composites i s t o be manufactured dur ing 1975 with a view t o t h e eva lua t ion 

of t h e i r a c c e p t a b i l i t y i n f i e l d s where noble hardwoods a re now u t i l i z e d . The 

p o s s i b i l i t y of p a r t i a l impregnat ion of wood with t h e objec t of lowering cos t s i s 

be ing i n v e s t i g a t e d , s p e c i a l a t t e n t i o n be ing pa id to t h e in f luence t h a t such t r e a t ­

ment w i l l have on t h e phys ica l p r o p e r t i e s of t h e ma te r i a l* I n gene ra l , t h e fu ture 

of wood-polymer composites appears b r i g h t e r t han ever b e f o r e . 

http://bui.lt
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Radiation s t e r i l i z a t i o n 

23. The t o t a l source loading of the semi-commercial i r r ad i a to r at Pelindaba has 

been increased to 370 IcCi of cobalt-60 to keep up with the demand by-local industry 

for s t e r i l i z a t i o n services , and the product-handling system at the plant i s being 

completely redesigned to meet the ant ic ipated growth in s t e r i l i z a t i o n services to 

the local pharmaceutical and medical products industry . Special a t t en t ion has 

been paid to plant records and routine dosimetry i n order to bring the local pro­

cessing techniques into l ine with Agency recommendations. 

Cross-linking of high-density polyethylene 

24. The use of gamma i r r a d i a t i o n t o c r o s s - l i n k h i g h - d e n s i t y po lye thy lene 

p ros the se s fo r o r thopaed ic purposes has been i n v e s t i g a t e d i n d e t a i l . Very 

promising r e s u l t s have been ob ta ined i n t h e case of knee p r o s t h e s e s and more than 

s i x t y t r e a t e d h i g h - d e n s i t y po lye thy lene p ros the se s have been implanted f o r i n vivo 

t e s t s . The commercial e x p l o i t a t i o n of t h i s t echn ique i s under c o n s i d e r a t i o n . 

POOD IRRADIATION 

25. During the period under review, the food i r r a d i a t i o n programme was extended 

to cover a wider var ie ty of foodstuffs. The top p r i o r i t y project remained the 

extension of the shelf l i f e of mangoes: two notable occurrences during the past 

season were the t ransport of a t r i a l batch of t rea ted f rui t to Europe by sea for 

evaluation at Mageningen, in the Netherlands, and the treatment of I4OO kg of 

mangoes for wholesomeness t e s t i n g under the auspices of the In ternat ional Project 

in the Field of Food I r r ad i a t i on . The provision, treatment and t ransport of these 

mangoes, in the form of frozen pulp, to the feeding study contractor are being 

undertaken by the South African Atomic Energy Board as a voluntary contribution 

to the Project . 

26. Other sub- t̂fcrop'icaJl f r u i t s have been studied and extremely promising r e su l t s 

have been obtained, pa r t i cu la r ly in the case of papayas where good fungal control 

i s achieved in addit ion to shelf l i f e extension. Work i s now being in tens i f ied 

in t h i s f i e l d . Results of preliminary invest igat ions on other commodities indica te 

that strawberries and poultry deserve more detai led study. 
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27. Technological invest igat ions of sprout inh ib i t ion in potatoes stored under 

loca l climatic conditions are nearing completion, and i t i s intended to submit 

the r e s u l t s , together with wholesomenoss data obtained in other countries, in a 

pe t i t i on to the national heal th au thor i t ies for clearance of the process early 

next year. Although potatoes were chosen purely as a "model" foodstuff for the 

f i r s t South African pe t i t ion , the sponsors of the work have requested the t r e a t ­

ment of semi-commercial quant i t ies for factory processing-and evaluation. 

HEALTH AND SAFETY 

28. Health and safety have continued to be a f ie ld of considerable invest igat ion, 

and a technique in which harmless inact ive t r ace r s are used to determine the 

dispersion and d i lu t ion of effluents in the atmosphere has been developed and 

tes ted at Pelindaba, I t i s already being applied to conventional pol lutants at 

Richards Bay and wil l l a t e r be applied at Duinefontein, the s i t e of South Africa 's 

f i r s t nuclear power s t a t ion . Atmospheric monitoring for t race elements by means 

of analyt ical nuclear techniques has progressed to the stage of base- l ine moni­

to r ing throughout South Africa, including impact areas such as Saldanlia Bay, 

29. A study of radon hazards in uranium mining and processing, which i s of 

special in te res t to the South African gold-mining industry (in which uranium i s 

mined together with gold), has been carried out . I t indicates no increased 

incidence of lung cancer in South African gold/uranium mines; i t also sheds l ight 

on the deficiencies in exist ing methods for evaluating individual exposures. 

NUCLEAR TECHNIQUES 

30. The prac t ica l application of nuclear techniques i s arousing growing in te res t 

in non-nuclear c i r c l e s . 7.-ra.y fluorimetry, using radioisotope sources, has been 

applied with great success in uranium analysis and promising r e s u l t s have been 

obtained in the determination of s lurry pa r t i c l e sizes and of the ash content of 

coal . The invest igat ion - using t r ace r techniques - of process dynamics in , for 

example, the extract ion of gold, platinum and iron from ore and in sugar ref ining 

has revealed unique p o s s i b i l i t i e s , especial ly as regards the applicat ion of 

mathematical models. Methods using t r i t ium and deuterium have been developed and 

applied in the study of water movement (including evaporation) in soi l and plants 

and in prac t ica l drainage experiments at two s i t e s . Methods for the character­

i sa t ion of underground water bodies have been developed and applied with success. 
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31. In the medical f ie ld , whole-body counters are in ful l- t ime use for diagnosis 

and research in a l l the teaching hospi ta ls in the country; they are proving of 

immense value in malabsorption s tud ies . South Africa i s s t i l l among the world's 

leading countries as regards the diagnostic xme of radioimmunoassays, a technique 

now also being employed by a large number of medical p rac t i t ioners outside the 

bigger hospi ta l s ; during the year, human growth hormone was completely purif ied 

and estimated by t h i s means* The pur i f ica t ion method yielded, for the f i r s t t i n e 

anywhere in the world, an absolutely purif ied hormone which now permits the t r e a t ­

ment of dwarfism at reasonable cos t . 

32. Research on l i v e r cancer continues, -With the collaboration of the Medical 

Research Center of Brookhaven National Laboratory, a biochemical study on cancer 

has me.de good progress, as have further studies on pel lagra and the metabolism 

of tryptophan. The publicat ion, in an in ternat ional journal, of the report on a 

diagnostic study - using radioisotopes - of a large number of pa t ien ts with l i v e r 

abscesses has evoked wide i n t e r e s t ; the study has been shown to provide the 

best guidelines for the diagnosis and treatment of t h i s condition, 

33« Modern gamma cameras with on-l ine computers are now in use in the country's 

teaching hospi ta l s ; t h i s technique great ly extends the c l in i ca l uses of r ad io ­

isotopes, especial ly in k ine t i c studies of the vascular system and of the 

respi ra tory and renal organs. 

http://me.de
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SPAM 

1, PRODUCTION OF NUCLEAR BAW MATERIALS 

1.1. Uranium ore potential in Spain 

In accordance with the nomenclature adopted by the OECD Nuclear Energy Agency 

and the IAEA for classifying uranium resources, the situation in Spain is as follows: 

Uranium resources (t of U.Oo) 
3 u 

Reasonably assured Est imated a d d i t i o n a l 
resources resources P r i ce range 

$15/11) U Og 11 TOO 10 400 

$15-30/ lh U,0 o 110 000 115 000 

The Spanish Government has r e c e n t l y approved the Nat iona l Uranium Prospec t ing 

Plan, which i s t o he implemented over the next 10 y e a r s . Investment dur ing t h i s 

per iod w i l l t o t a l more than 12 thousand m i l l i o n pese ta s and the s t u d i e s proposed 
2 

cover an a r ea of 100 000 km „ 

1.2. Production of concentrates 

At p resen t t h e r e i s one concen t ra te product ion p lan t in Spain , l oca t ed at 

Andujar ( j aSn) , which has a p roduc t ion capac i ty of 70 t / y r of U^Oo. 

In May 1975? ano ther concen t ra te p roduc t ion p lan t was s t a r t e d up i n t h e region 

of Ciudad Rodrigo; i t s i n i t i a l p roduct ion capac i ty i s 112 t / y r of U 0 n , hut t h i s 

f igure i s expected t o inc rease t o a product ion l e v e l of 400 t / y r by 1979> fol lowing 

expansion of t h e p l a n t . 

Another p lan t at p resen t under c o n s t r u c t i o n i s l oca t ed near t h e El Loho depos i t 

(Badajoz); i t w i l l have an es t imated product ion of 30 t / y r of U 0„, which f igure i s 

expected t o double in the nea r f u t u r e . 

Dis regard ing new d i s c o v e r i e s , t he a n t i c i p a t e d product ion f igure for I98O is 

800 t / y r of U Og. 

1 .3 . Uranium enrichment 

Spain is participating in the activities of the Eurodif company. Its share is 

11.1$. 
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1 .4 . Fuel element f a b r i c a t i o n 

The f a b r i c a t i o n of fuel elements for l i g h t - w a t e r r e a c t o r s i s about t o "be s t a r t e d 

up on t h e "basis of l i c e n s i n g c o n t r a c t s and t e c h n i c a l a s s i s t a n c e agreements wi th 

t h e Na t iona l Uranium Company. 

F a b r i c a t i o n of t h e fuel elements for Spanish r e sea r ch r e a c t o r s has t aken p lace 

i n Spain and t h i s w i l l be cont inued , 

1 .5 . Reprocessing of i r r a d i a t e d fuel elements 

Spain has a p i l o t p l a n t for r ep roces s ing i r r a d i a t e d fuel elements which i s 

designed for any degree of enrichment and c o n c e n t r a t i o n . I t s continuous o p e r a t i o n a l 

capac i ty ( i n c l u s i v e of MTR elements) i s 500 g/d of 20$ enr iched uranium. This p l an t 

has reprocessed fuel elements from Spanish and fo re ign r e sea r ch r e a c t o r s . 

The p r o j e c t f o r a l a r g e p i l o t p l an t t o process fuel elements from power r e a c t o r s 

i s now under way. 

2 . MJCLEAR POWER PRODUCTION - MJCLEAR POWER PLOTS 

2 . 1 . Presen t s i t u a t i o n 

At p resen t (Table l ) , n u c l e a r power accounts fo r 4 . 4 $ of t h e t o t a l i n s t a l l e d 

c a p a c i t y , and 8 .9$ of t h e t o t a l power genera ted i n 1974. 

The n u c l e a r power p l a n t s i n opera t ion are l i s t e d i n Table 2 . 

Table 1 

S t r u c t u r e of i n s t a l l e d capac i t y and energy output i n 1974 

Type of energy 
I n s t a l l e d capac i t y on Energy output 

Hydroe l ec t r i c 

F o s s i l thermal 

Nuclear thermal 

31 December 
(Mtf(e)) 

11 700 

12 100 

1 100 : 

1974 % 

47 

48.6 

4.4 

in,l974 
(10 fcWh) 

31 692 

41 703 

7 205 

% 

39.3 

51.8 

8.9 

Tota l 24- 900 00 600 100.0 



Table 2 

Huclear power plants in operation 

Power plant Location Owner 
Capacity 
(MW(e)) Type Year of 

s t a r t -up 

: Cabrera 

>na 

.ellSs 

Almonacid de Zori ta 
(Guadalajara) 

Santa Maria de 
Garona (Burgos) 

Vandellos 
(Tarragona) 

Uniftn Elec t r ica 

Kuclenor 
Iberduero 50$ 
Viesgo 50$ 

Hifrensa 
Pecsa 23$ 

160 

460 

500 

PWR 
enriched U 

BWR 
enriched U 

Graphite gas 
natural U 

1968 

1970 

1972 

Bnher 23$ 
H. Cat. 23$ 
H. Segre 6$ 
EOT 25$ 
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2C2„ Nuclear power p l a n t s in ope ra t ion , under c o n s t r u c t i o n or scheduled for 
c o n s t r u c t i o n 

The n u c l e a r power output of p l a n t s in opera t ion , under c o n s t r u c t i o n or 

scheduled for c o n s t r u c t i o n i s shown in Tables 2 and 3? and amounts t o 7t>75 lW(e) j 

2„3° Spanish p a r t i c i p a t i o n in t h e manufacture of n u c l e a r components 

The p resen t p a r t i c i p a t i o n hy Spain in t h e manufacture of heavy equipment for 

nuc l ea r povrer p l a n t s i s as fo l lows: 

Capaci ty ( M ( e ) ) 

Presaure^ v e s s e l s St_earn j^ejie rato_rs TtirMne ..ganerators ( l 9_7_.i?_). 

Two u n i t s in 1978 and At present, , t h e t op S t a t i o n a r y t u r b i n e and 
t h r e e u n i t s as from s t r u c t u r e s fo r t h r e e g e n e r a t o r components for 
1979 r e a c t o r s (9 g e n e r a t o r s ) , t h r e e u n i t s , wi th 40$ 

with Spain p a r t i c i p a t i n g Spanish p a r t i c i p a t i o n 
t o t h e ex ten t of 32$ of (cor responding t o a power 
the t o t a l ; output of 2790 MJrj(e)) 
6 genera to r s in 1973? 
and 7-9 as from 1979 

/:t p r e s e n t ; domestic product ion accounts for 6Cffo of t h e t o t a l of a n u c l e a r 

powoi" p l an t in t h e country and by 1978 t h i s f igure w i l l reach QCf/o0 

2«4« Spanish p a r t i c i p a t i o n i n c i v i l eng ineer ing work connected with n u c l e a r power 
p l a n t s 

Since 1968 Spanish p a r t i c i p a t i o n in c i v i l eng inee r ing work, s e r v i c e s and 

"building a c t i v i t i e s connected with n u c l e a r power p l a n t s has been s t e a d i l y i n c r e a s i n g ; 

whereas in i960 the f igure for p a r t i c i p a t i o n in IMt p l a n t s was 90fo, by 1974 i t had 

reached lOCffo* 

3 . DESIGN AND C0M5TRUCTI01T OF EXPERIMENTAL RSACT03S 

3 o l . Pool - type r e a c t o r s 

Spain has a s s i s t e d i n t h e des ign ing and c o n s t r u c t i o n of t h e main components 

of t h e Lo Aguirre r e a c t o r ( C h i l e ) , which i s at p resen t be ing assembled and has 

a r a t ed output of 10 Mll(th)c The fuel elements r equ i red for i t a re now b e i n g 

f a b r i c a t e d . 



Table 3 

ITuclear power plants under construct ion or scheduled for construction 

Power plant 

Almaraz 1 

Almaraz 2 

Lemoniz 1 

Lensoniz 2 

Asc& 1 

Asc6 2 

Cofrentes 

Location 

Almaras 
(Caceres) 

Lem&niz 
(Vizcaya) 

Asc6 
(Tarragona) 

Cofrentes 
(Valencia) 

owner 
Capacity 
(MW(e)) 

Union ElSctrica 
Hidroel. Espanola 
Sevillana Elec, 

Iberduero 

m Kowswtwwise w.«s«waww«* 

Pecs a 

Pecs a 
Enter 
Hidroel. Cataltsna 
Hidroel. Segre 

Hidroel. Espanola 

930 

930 

930 

930 

930 

930 

975 

Type 

FWR 
enriched U 

PWR 
enriched U 

FWR 
enriched U 

BWR 
enriched U 

Year of 
start««up 

1977 

1978 

1977 

1978 

1979 

1979 

1979 
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4 . PRODUCTION AND USE OF ISOTOPES 

4 . 1 . Domestic production 

Spanish production of radioactive isotopes in 1974 represented a value of 

10„5 mil l ion pesetas . During the f i r s t half of 1975 the figure amounted t o 

6.5 mi l l ion, 

4 .2 . Domestic consumption 

Domestic consumption of radioisotopes supplied "by the Spanish Nuclear Energy-

Board (jffl) a t ta ined a value of 35.7 mill ion pesetas in 1974; and 20.9 mill ion in 

the f i r s t half of 1975* Apart from th i s source of supply, there are a number of 

pr ivate companies not covered by the above-mentioned data, which d i s t r i bu te • 

isotopes t o authorized persons in the country. 

4-*3^-Jfumber of isotope users and f a c i l i t i e s where rad ioac t iv i ty is used 

At present, the number of f a c i l i t i e s using radioac t iv i ty i s 378. 

The number of isotope users was 1050 at the end of 1974. 

4 . 4 . Stable isotopes 

Apart from the plants producing radioisotopes, there is a plant for the 

production of s table isotopes and label led molecules. Sales of isotopes of t h i s 

type represented a value of 1.5 mill ion pesetas in 1974 and one mil l ion pesetas 

in the f i r s t half of 1975. Almost a l l t h i s production is sent abroad, going t o 

more than 40 countr ies . 
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YUGOSLAVIA 

UTRODUCTOT 

lo Yugoslavia was among t h e f i r s t coun t r i e s in the world t o i n i t i a t e 

r e sea r ch i n : t h e f i e l d of. n u c l e a r energy. With a view t o p r o m o t i n g - i n t e r ­

n a t i o n a l co-opera t ion in gene ra l . and i n t e r n a t i o n a l - c o - o p e r a t i o n i n t h e a p p l i c a t i o n 

of mic l ea r energy i n p a r t i c u l a r , Yugoslavia has "been a Member of t h e Agency 

s ince i t s es tabl ishment„ The r e s u l t i n g co-opera t ion , based on con tac t s wi th 

coun t r i e s and i n s t i t u t i o n s throughout t h e world, has taken va r ious forms, 

i n c l u d i n g j o i n t long-term p r o j e c t s , 

2. In accordance with i t s p o l i c y of peaceftil co-opera t ion among n a t i o n s , 

Yugoslavia s igned t h e Trea ty on the N o n - P r o l i f e r a t i o n of Nuclear Weapons i n 

1968 and r a t i f i e d i t i n 1970. 

3,- For a number of yea r s t h e emphasis in the a p p l i c a t i o n of n u c l e a r 

energy in Yugoslavia has been on r ad i o i s o t ope product ion and a p p l i c a t i o n s and 

on n u c l e a r power gene ra t i on . The a p p l i c a t i o n of r a d i o i s o t o p e s i n a g r i c u l t u r e , 

medicine, i n d u s t r y , hydrology and o the r f i e l d s became e s t a b l i s h e d about t en 

yea r s ago, and dur ing the p a s t few yea r s t h e r e has been an i n t e n s i f i c a t i o n of-

e f f o r t s d i r e c t e d towards so lv ing t h e coun t ry ' s energy problems through t h e use 

of n u c l e a r power. The competent Government bodies have been drawing up a 

long-term'programme for n u c l e a r power genera t ion , work on which has been speeded 

up p a r t l y as a r e s u l t of t h e recent energy c r i s i s , , The cons t ruc t i on of a 

632-MW p r e s s u r i z e d - w a t e r n u c l e a r power p l a n t nea r Krsko, in t h e S o c i a l i s t 

Republ ic of Slovenia , i s under way, the necessa ry uranium enrichment s e r v i c e s 

t o be provided by the United S t a t e s Atomic Energy Commission through the Agency, 

A p re l imina ry s a f e t y a n a l y s i s r epor t on the p l an t has been submit ted t o t h e 

Agency for assessment , t h i s be ing the f i r s t t ime t h a t a Member S t a t e has 

submit ted such a r epo r t on a' power r eac t "or „ 

4. In a d d i t i o n , work has s t a r t e d on examining l o c a t i o n s for two f u r t h e r 

n u c l e a r power p l a n t s . 
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NUCLEAR INSTITUTES 

% There are s eve ra l i n s t i t u t e s in Yugoslavia, employing a l t o g e t h e r about 

1000 r e sea r ch workers , which may he desc r ibed as p r i m a r i l y n u c l e a r i n s t i t u t e s 

or i n s t i t u t e s for n u c l e a r energy a p p l i c a t i o n s : t h e "Bor is X i d r i c " I n s t i t u t e 

for Nuclear Sciences at V inc i , nea r Belgra.de, t h e "Rudjer Boskovi'c" I n s t i t u t e 

at Zagreb, t he ;,0'ozef Stefan" I n s t i t u t e at Ljubl jana , t h e I n s t i t u t e for 

Geological and Mining I n v e s t i g a t i o n s of ¥ u c l e a r and Other Mineral Raw M a t e r i a l s 

at Belgrade, t h e I n s t i t u t e for the Technology of Nuclear and Other Mineral Raw 

M a t e r i a l s at Belgrade, and the I n s t i t u t e for the Appl ica t ion of Nuclear Energy 

in Agr i cu l tu re , Ve te r ina ry Medicine and F o r e s t r y at Zemun. 

6. These i n s t i t u t e s were e s t a b l i s h e d p r i m a r i l y for work in the f i e l d of 

n u c l e a r energy. For va r ious reasons , however, p a r t of t h e i r ene rg ie s became 

d i v e r t e d t o work i n o t h e r f i e l d s , in p a r t i c u l a r environmental p o l l u t i o n , 

m a t e r i a l s development and t e s t i n g , b i o l o g i c a l r e sea rch , t h e development of 

modern i n s t rumen ta t i on , t h e development and a p p l i c a t i o n of computer t echniques 

and systems a n a l y s i s , t h e t r a i n i n g of p r o f e s s i o n a l pe r sonne l , arid economics. 

7. With the r e v i t a l i u a t i o n of the c o u n t r y ' s n u c l e a r energy programme, 

t h e n u c l e a r i n s t i t u t e s are no;' beginning t o p lay a major r o l e in r e sea r ch 

r e l a t i n g t o n u c l e a r power p l cn t cons t ruc t i on , n u c l e a r fuel f a b r i c a t i o n and 

p roces s ing , environmental p r o t e c t i o n and t h e formula t ion of p roposa l s f o r new 

l e g i s l a t i o n in a l l t hese f i e l d s . 

8. The n u c l e a r i n s t i t u t e s have a f ine t r a d i t i o n of fcm&amental r e s ea r ch , 

in which they have gained i n t e r n a t i o n a l r e c o g n i t i o n , and have helped t o educate 

the s c i e n t i s t s who today r ep re sen t t h e b a s i s for t h e a p p l i c a t i o n of n u c l e a r 

power in dea l ing with the c o u n t r y ' s energy problems. 

9. Because of t h e i r h igh r e p u t a t i o n , t h e n u c l e a r i n s t i t u t e s have on 

many occas ions been asked by i n t e r n a t i o n a l o r g a n i z a t i o n s t o make p r o f e s s i o n a l 

members of t h e i r s t a f f s a v a i l a b l e as e x p e r t s . In a d d i t i o n , they have organized 

and hos ted many i n t e r n a t i o n a l meetings and seminars , and have provided 

s p e c i a l i z e d t r a i n i n g in t h e i r l a b o r a t o r i e s for about a hundred s c i e n t i s t s and 

t e c h n i c i a n s from abroad. Much of t h i s has been done i n co-opera t ion with t h e 

Agency, whose f i n a n c i a l support under r e sea rch con t rac t agreements i s g r e a t l y 

app rec i a t ed . 

http://Belgra.de
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OTHER INSTITUTES 

10. Apart from the i n s t i t u t e s already mentioned, there are a number of 

i n s t i t u t e s where atomic energy and nuclear techniques are of importance. They 

include the Centre for the Application of Radioisotopes in Science and Industry 

at Skopje, the I n s t i t u t e for Materials Research and Construction at Ljubljana, 

the I n s t i t u t e of Medical Research at Zagreb, the In s t i t u t e for Occupational 

Medicine and Radiological Protection at Belgrade, and "Energoprojekt" (an 

organization providing design, consulting and engineering services in connection 

with the construction of power and indus t r ia l plants) at Belgrade. 

1 1 . I t i s expected t h a t the Centre for the Appl ica t ion of Radio iso topes 

.in—Science and Indus t ry , which was e s t a b l i s h e d with g rea t p r o f e s s i o n a l and 

f i n a n c i a l a s s i s t a n c e from the Agency, w i l l become a r eg iona l cen t re for t h e 

a p p l i c a t i o n of r a d i o i s o t o p e s in hydrology. The o the r i n s t i t u t e s are engaged 

i n va r ious k inds of r e sea r ch r e l a t i n g t o the development of m a t e r i a l s fo r , and 

design and eng ineer ing problems connected wi th , n u c l e a r f a c i l i t i e s and t o the 

e f f e c t s of n a t u r a l and a r t i f i c i a l l y produced i o n i z i n g r a d i a t i o n on man and h i s 

environment„ 

RADIOISOTOPE PRODUCTION 

12. Radioisotope production on a well organized basis has existed in 

Yugoslavia for 15 years , The "Boris KidricS''' I n s t i t u t e , using the RA reactor 

(6.5 MW), produces annually about 150 Ci of radioisotopes in the form of open 
/131 198 3? \ 

sources \ I , Au, P, e t c . ; and about 3000 Ci in the form of closed sources 

( Co, *"' I r , TCu, e t c , ) . The production of open sources meets almost 

90 per cent of Yugoslavia's needs. In recent years there has been a steady 

increase in radioisotope production; an internat ional exchange of sources has 
also been established, 

13. The Triga Mark II reactor at the "Jozef Stefan" I n s t i t u t e i s being used 

in the production of short- l ived radioisotopes for special purposes, while the 

cyclotron at the "Rudjer Boskovi6" In s t i t u t e i s being used in the production of 
68 short- l ived radioisotopes such as Ga for medical diagnostic purposes. 
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APPLICATIONS OF RADIOISOTOPES i ID IONIZING RADIATION 

In medicine 

14. Almost all the nain towns in Yugoslavia now have nuclear medicine 

centres of which there are over 30 and where use is made of radioisotopes and 

ionizing radiation. The principal application of radioisotopes is in diagnosis, 

but they are also employed to a considerable extent in radiotherapy. Irradiation 

using closed sources or accelerators represents the standard treatment for 

malignant tumours. 

15* Three betatrons and about 20 closed cobalt sources are being used in 

Yugoslavia Cor medical therapy. On average 65OO examinations weekly were 

performed last year in the nuclear medicine departments of 25 medical centres. 

For diagnostic purposes, use made mainly of 3""I, 3'p and 1° Au from the 

"Boris Kidrie" Institute. 

In industry 

16. Isotopes are being used at a number of indus t r i a l enterpr ises in 

standard measuring devices and for the control of indus t r ia l processes, A 

project for the construction of a f a c i l i t y for s t e r i l i z i n g medical equipment 

i s being implemented within the fraraeworV of l'rant,-, country programme for 

Yugoslavia, and with the Agency's at;^isle;nce. 

In agricul ture 

17. Yugoslavia a t t a c h e s p a r t i c u l a r importance t o a g r i c u l t u r a l o^ri j . c a t i ons 

of r a d i o i s o t o p e s . Besides the I n s t i t u t e fo r t h e Appl ica t ion of Nuc lea r Energy 

in A g r i c u l t u r e , Ve t e r i na ry Medicine and F o r e s t r y , i n t h e es tab l i shment of which 

t h e Agency and UNDP played a l a r g e p a r t , t h e A g r i c u l t u r a l Facul ty at Novi Sad 

and a number of o the r cen t r e s a re engaged in such a p p l i c a t i o n s . 

l8„ The most important a g r i c u l t u r a l a p p l i c a t i o n s are in p l an t g e n e t i c s , 

p l an t physiology, s c i ] and f e r t i l i z e r s t u d i e s , domestic animal physio logy and 

n u t r i t i o n s t u d i e s , animal h e a l t h i n c l u d i n g r a d i a t i o n immunobiology, i n s e c t 

c o n t r o l , p l an t p r o t e c t i o n and microbiology. 

UMSTIIM PROSPECTING 

19. Great a t t e n t i o n i s be ing pa id i n Yugoslavia to uranium p rospec t ing , 

and about 25 pe r cent of t h e country has been explored . A uranium mine wi th an 

annual capac i ty of 300 tons has s t a r t e d o p e r a t i n g i n t h e nor th-wes t of t h e country 

and a uranium ore p roces s ing p l an t i s be ing designed. 




