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ADVANCES IN THE APPLICATION OF NUCLEAR 
ENERGY FOR PEACEFUL PURPOSES 

Information transmitted by Italy 

Note by the Director General 

On 4 September the Director General received from Italy material on the 

advances made in the year 1973-74 in applying nuclear energy for peaceful purposes. 

The material in question is reproduced below for the information of the General 

Conference. 

INTRODUCTION 

1. Italy, probably more than any other European country, has been conscious of 

the risks resulting from the shortage of oil supplies and the impact of the high 

rise in oil prices. In 1973, Italy depended on imports for 75% of its oil 

requirements, whereas for the other OECD countries as a whole the dependence was 

of the order of 51%. 

2. As a result, Italy, more than anywhere else, has felt the need to devote 

greater attention to the role of nculear energy - the only national source that 

can to some extent replace oil. The reappraisal has given place to a still 

continuing process of acceleration of the nuclear power programme, rationalization 

of industrial capacity, revision of research options, and definition of the bodies 

co-ordinating the different sectors operating in the nuclear power domain. 

3. The first important results of the new approach adopted in national power 

policy are reflected in the decision to order four new power stations with a total 

capacity of approximately 4000 MW(e); in the impetus given to nuclear research 
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a c t i v i t i e s by the approval, l a s t July by the I n t e m i n i s t e r i a l Committee for Economic 

Programming (CIPE), of the t h i r d five-year plan (1974-1978) for the I t a l i a n National 

Nuclear Energy Committee (GNM) aird in. the decision to collaborate in the Eurodif 

project for the construction of the f i r s t indus t r ia l plant in Europe producing 

enriched uranium. 

NUCLEAR PROGRAMME 

4 . In December 1973? BHEL (the I t a l i a n national e l e c t r i c i t y authority) placed an 

order for two new nuclear power p lants : the f i r s t , which i s to have a pressurized 

water reactor (952 MW(e)), from Elettronucleare I t a l i ana , and the second, of the 

boi l ing water type (982 MW(e)), from Ansaldo Meccanico Nucleare (AMK). In July 1974, 

the Administrative Board of ENEL decided to commission two more nuclear power plants 

of the same type . As a resul t of these orders, the nuclear power programme, as i t 

stands on 1 September 1974, provides for an ins ta l l ed capacity of 612 MW(e) (3 uni t s ) 

and a capacity of 4708 MW(e)' (5 uni t s ) under construction, i . e . a ' t o t a l of 5320 MW(e) 

(8 u n i t s ) . On 1 July 1974s I t a l y was producing approximately 33 000 mill ion kW(e), 

from nuclear s t a t ions , thus occupying a leading place among the countries most 

experienced in the actual production of nuclear e l ec t r i c a l power. 

5. Plans for the development of nuclear power in I t a l y have recently been revised, 

and i t i s now envisaged tha t , from next year onwards, p rac t i ca l ly a l l new power 

generating un i t s ordered in I t a l y wil l be nuclear. The ins t a l l ed nuclear capacity 

wi l l amount to .65OO Mtf(e) by I98O, to 20-26 000 MW(e) by 1985, and 47-62 000 MW(e') by 

1990. An output of that level should account for 15% of the t o t a l e l e c t r i c i t y 

production in 198O, 38-40% of i t in 1985, and 70-75% in 1990. 

6. Among the a c t i v i t i e s of ENEL in the nuclear f i e ld , one should also reca l l the 

negotiation of contracts for the construction, in collaboration with the French (EDF) 

and German (EWE) e l e c t r i c i t y producers, of two demonstration power s ta t ions equipped 

with fast reactors , and the s ta r t -up , in Prance, of the f i r s t of these two p lan t s , 

with an output of approximately 1200 MW(e). According to plans, ENEL i s scheduled 

for 33% par t ic ipa t ion in these two projec ts , and wil l be guided by the d i rec t ives of 

CIPE, which s t ipu la te that ENEL's posi t ion in the negotiat ion and implementation of 

the contracts should be based on agreement between EHEL, CHEN and the domestic firms 

concerned. 
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BIDUB'i'KTAT, ACTIVITIES 

7. In "the indus t r ia l sector a considerable effort was made in 1973 and 1974 "to 

ra t iona l ize and to centra l ize the various operational un i t s involved in order to 

achieve a competitive production capacity and to gear industry to both the in ternal 

and the xrorld markets. 

3 . The IRI-Finmeccanica Group has begun concentrated a c t i v i t i e s for the purpose of 

evaluating, in tegrat ing and intensifying the production capaci t ies of the companies in 

the Group. Accordingly, t h i s has led to the establishment of the thermo-electro-

mechanical-nuclear sector (TEN), which i s to co-ordinate the a c t i v i t i e s of numerous 

companies in the nuclear power f ie ld , more pa r t i cu la r ly AW, ASGE1T, SAIGS, Fabbricazioni 

Nucleari PMLf, Breda Termoiuecoamca and TJIRA. 

9. As regards the operational a c t i v i t i e s of companies ae&M-i.-H-o'l wihh the Finmecoanica 

Group, ATM has made considerable headway with the construction of the Caorso power 

s ta t ion (840 MW(e)), which i s due for incoroox-ation into the gr id in 1975* Purt l ipn^u. , 

as already mentioned, at the end of 1973, AI'ffiT received an order from E1JEL for a boi l ing 

water reactor plant (932 MM(e)), which i s due for s ta r t -up in 1979* A further order 

for a plant of the same type has recently been placed. 

10. The firm Fabbricaz'ioni Fucleari (PH), some of the a c t i v i t i e s of which were made 

over to Agip Ifucleare in 1973 - has completed the f a c i l i t y at Bosco Marengo; a se r ies 

of prototype t e s t s i s at present under way pr ior to commencement, towards the middle 

of the present year, of the f i r s t run for the production of fuel intended for reloading 

the Garigliano reac tor . The company wil l -i.aen s t a r t production of the f i r s t core for 

the Caorso power p lan t . The FN f a c i l i t y i s designed for an output of 600-700 t /yr , 

depending on the market predic t ions . I t i s in a posi t ion to cope with a l l the 

fabricat ion and inspection phases - from delivery of U0 powder to dispatch of the 

finished fuel element, 

11 . The USA Company, set up in 1973, on a basis of pa r i ty , by AM and Agip Mucleare, 

has geared i t s a c t i v i t i e s to the following three aims! 

(a) Construction, under contract with CHEF, of the PEC fast reactor 

(130 MW(th)); 

(b) Construction, likewise under contract with (MEET, of the CIKSME 

prototype (40 MW(e)),; and 

(c) Par t ic ipa t ion , as representative of the I t a l i a n building industry, 

in the construction of the f i r s t power plant , with an approximate 
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capacity of 1200 M¥(e), equipped with a fast "breeder reactor , at 

Melville in Prance, as part of the Franco-Italo-Geraan i n i t i a t i v e 

already referred t o . 

12. I ta l implant i j the company engaged in project s tudies for f a c i l i t i e s owned by the 

In s t i t u to per l a Recostruzione Indust r ia le ( iR l ) , and which i s l icensed by Atomic 

Energy of Canada Ltd. (AECL) for the building of heavy water reactors , has become 

well established on an internat ional plane. During 1973, for example, the Argentine 

nat ional Atomic Energy Commission, following a contest in which the main American 

construction firms took par t , commissioned a consortium formed, on a bas is of par i ty , 

by I ta l impiant i and AECL to build a second nuclear power plant in Argentina (600 IfW(e)). 

I ta l impiant i wi l l not only play a significant part in providing the equipment required 

for the construction of the plant , but wil l also head the consortium and, as such, be 

responsible for co-ordinating the project as a whole, 

13. Breda Termomeccanica, acquired by Finmeccanica in 1973} has reaffirmed i t s leading 

posi t ion on the home market as well as abroad. As due reward for i t s c apab i l i t i e s , 

Breda signed an agreement in 1973? "by which i t would provide technical assistance for 

a consortium formed by four important Spanish companies for the construction of a 

f a c i l i t y for the manufacture of nuclear components. Furthermore, i t wi l l provide the 

consortium with the necessary know-how for the production of the main components of 

l igh t water reac tors , 

14. Moving on to the nuclear a c t i v i t i e s of the companies in the M l Group, we see that 

in 1973 and 1974, Agip Nucleare gained recognition in, among others , the nuclear fuel 

cycle sector* There has already been reference to the part played by Agip Fucleare in 

the a c t i v i t i e s of Fabbricazioni Eucleari and ETRA. Leaving aside Agip Hucleare's 

operations in the f i e ld of uranium prospecting, i t would be relevant to mention i t s 

pa r t i c ipa t ion , together with CHEW, in what i s in many respects the most important 

in ternat ional project of the current year, i ,e„ the Eurodif pro jec t . Final ly, 

mention should likewise be made of the decision by Agip Mucleare to set up a f a c i l i t y 

for producing enriched uranium oxide? the design of a f a c i l i t y for plutonium fuel 

fabricat ion; development a c t i v i t i e s aimed at se t t ing up an indus t r ia l reprocessing 

plant? and, i t s import?ait contribution to adoption of a policy of d ivers i f ica t ion in 

the enriched uranium f i e l d . 
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1 5 . As f a r as FIAT*s a c t i v i t i e s a re concerned, i t i s o p e r a t i n g e i t h e r autonomously, 

o r e l s e as an a s s o c i a t e of t h e E l e t t r o n u c l e a r e I t3 , l i ana and COESN companies. The 

former, more p a r t i c u l a r l y , which was se t up i n 1973? a c t s as a focus f o r t h e c a p a b i l i t i e s 

of t h e t h r e e companies - FIAT, Breda Termomeccanica, and Franco Tosi - whose 

t e c h n o l o g i c a l c a p a c i t i e s and produc t ion s e r v i c e s a re complementary t o t h e ex ten t t h a t 

complete n u c l e a r power p l a n t s can be c o n s t r u c t e d . FIAT, f o r example, posses ses 

thorough exper ience i n t h e des ign and c o n s t r u c t i o n of n u c l e a r components and systems, 

whi le Breda Termomeccanica has shown i t s e l f , as a l r e a d y mentioned, t o be one of t h e 

major European c o n s t r u c t o r s of components for t h e primary r e a c t o r c i r c u i t ? Franco Tosi 

i s i n a p o s i t i o n , as an e l e c t r i c a l eng inee r ing f irm, t o complete the range of more 

convent ional equipment r e q u i r e d f o r n u c l e a r power p l a n t s , A s u b s i d i a r y of E l e t t r o 

nuc lea re I t a l i a n a , CORES', was se t up by FIAT and Breda Termomeccanica i n 1969 f ° r fuel 

f ab r i ca t ion , , The f i r s t major success achieved by E l e t t r o n u c l e a r e I t a l i a n a was t h e 

o rde r p laced by EEEL i n 1973 f o r a power p l a n t equipped wi th a p r e s s u r i z e d water 

r e a c t o r (952 MM(e)), t o be completed ^oj 1979. A second power p l a n t of s i m i l a r output 

has r e c e n t l y been ordered from t h e same company. 

nflSflABCH ACTIVITIES 

1 6 . In J u l y 1974f as a l ready mentioned, CIPE approved CKSN's t h i r d f i v e - y e a r p l an 

( f o r 1974-70), which involves expend i tu res amounting t o 500 000 m i l l i o n l i r e (about 

$770 m i l l i o n ) . Moreover, CHEN" a l ready took t h i s f i v e - y e a r p l an i n t o account i n i t s ' 

r e sea rch and development a c t i v i t i e s f o r 1973 and 1974. The fo l lowing b r i e f account 

i s given i n r e spec t of work a l r eady done and t h e f o r e c a s t s conta ined i n t h e t h i r d 

f i v e - y e a r p l a n , 

17 . The exper ience and e x p e r t i s e a v a i l a b l e a t CKEB" r e l a t e t o the des ign and e v a l u a t i o n 

of components fo r proven wate r -coo led and/or -moderated core t ypes and, in some measure, 

of con t ro l and o t h e r systems and t o t h e des ign and f a b r i c a t i o n of fuel elements (based 

both on uranium oxide and on mixed uranium and p lu ton ium 'ox ide s ) , e s p e c i a l l y f o r 

b o i l i n g - w a t e r r e a c t o r s . By t h e end of 1973} CMEB" had spent about 12 500 m i l l i o n l i r e 

(about $19•2 m i l l i o n ) in t h i s a r e a . Future a c t i v i t i e s i n t h e f i e l d of l i g h t - w a t e r 

r e a c t o r s a re to be o r i e n t e d towards t h e two fol lowing b a s i c o b j e c t i v e s , which a re t o be 

achieved success ive ly* 

(a ) The a c q u i s i t i o n by I t a l y ' s n u c l e a r i n d u s t r y of t h e a b i l i t y t o e x p l o i t t h e 

fo re ign l i c e n c e s which i t a l r eady holds o r which i t may o b t a i n in t h e 

f u t u r e ; and 
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(b) The gradual acquisi t ion by I t a l y ' s nuclear industry of commerical 

autonomy as regards core and other components, with a view to 

dissociat ing the general system of guarantees on the plant as a 

whole from the system applying to the individual components, 

including in par t i cu la r the fresh fuel charges. 

The expenditures envisaged for the period 1974-70 amount to about 25 000 mill ion l i r e 

(about $30.5 mi l l ion) . 

Advanced breeders 

I S . In 1973? the heavy-water reactor research and development programme, which has 

been in existence for some ten years, led to the s t a r t of work on the 40 MfrJ(e) 

CIEEEE prototype as part of a joint CBM-EEBL projec t . This i s a heavy-water-

moderated reactor cooled-by l ight water and fuelled with natural uranium. By the 

end of 1973T expenditures of about 27 000 mill ion l i r e (about $41.5 mill ion) had been 

incurred. The short-term objective i s to complete work on the CIREEE prototype. 

The medium-term objective i s to acquire the knowledge and expertise necessary for the 

future development of the CIESSE reactor typo. The expenditures envisaged for 

1974—78 in connection with t h i s programme amount to about 73 000 mil l ion l i r e 

(about Si20 mi l l i on ) . 

Fuel fabricat ion 

19. In the f i e ld of fuel element development, CHEF wil l - besides supporting I t a l y ' s 

nuclear industry and continuing i t s a c t i v i t i e s r e la t ing to fuel for proven power 

reactors - concentrate on the needs of the CIREKE and PEC reactor types. 

Uranium _ _enrijshment 

20, , This i s the part of the fuel cycle with respect to which the most important 

decisions were taken during 1973 - in pa r t i cu la r the decision to build the Eurodif 

p lan t . I t a l y i s par t i c ipa t ing in t h i s project to the extent of 22.5/°> shared equally 

between CHEN and Agip Hucleare. I t i s expected that the project wi l l bring to 

f ru i t ion the research and development a c t i v i t i e s which CHEfT has - since 1968 - been 

co-ordinating and conducting in conjunction with I t a l y ' s main industr ia l groups 

(Finmeccanica, EMI, EPIM, SN'IA Viscosa, FIAT, Montedison) in an effort to develop the 

pr incipal components of a gaseous diffusion p lan t . At ^ho -jame time CHEN, various branches 

of industry 2-nd a number of national i n s t i t u t e s are continuing work on the development 

of centrifuging - the other method of uranium enrichment being investigated in the 
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pr incipal indus t r i a l countr ies . Through (MEN and Agip luc l ea re , I t a l y has joined the 

Association for Centrifuge Enrichment (ACE), established by the countries party to the 

• Almelo agreement. The expenditures envisaged for 1974-73 in t h i s connection amount to 

about 21 000 mill ion l i r e (about £32.3 mi l l ion) , not counting the cost of pa r t i c ipa t ion 

in Eurodif. 

Past reactors 

21 . CM5H began work on fast reactors in 1962. In I964j the i n i t i a l programme of 

basic research was converted into an indus t r ia l promotion programme, the aim being to 

develop a fuel element and the main components of the sodium c i rcu i t ( in pa r t i cu l a r the 

steam generation and the sodium-sodium heat exchanger). By the end of 1973* OsTESST had 

spent over 60 000 mill ion l i r e (about §92.3 mill ion) on t h i s programme. 

22. The future objectives of the programme are: 

(a) the development of the PEG reactor , which wi l l have a capacity of about 

130 M ( t h ) and wil l be used for t e s t i ng fuel elements (work on t h i s has 

already s t a r t ed ) ; 

(b) the development of the prototypes of fuel elements for fast power reactors 

( to be t e s t ed in the PEC reactor)$ and 

(c) -the development of sodium c i rcu i t components for fast power reac tors , 

23. The expenditures envisaged for 1974-78 amount to about 196 000 mil l ion l i r e 

(about' *301.5 mi l l i on ) . During May 1974. a general agreement for collaboration in 

the fast reactor f i e ld was signed by GNEKT and the French Commissariat a 1'energie 

atomique (CEA), This agreement wil l be supplemented by similar agreements between 

I t a l y ' s nuclear enterpr ises on one hand and CEA and France's nuclear enterpr ises on the 

other . 

Fuel, ,reprqcessing 

24. In t h i s f ie ld , CHEN" has been concentrating on: 

(a) the development of reprocessing techniques for enriched uranium fuel and 

the construction of the EUEEX experimental f a c i l i t y (100 kg/day)5 

(b) the development of reprocessing techniques for uranium-thorium fuel 

and the construction of the ITREC experimental f a c i l i t y ; and 

(c) i t s pa r t i c ipa t ion in EUROCHEMIC (since 1957). 
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25. By the end of 1973; CMS! had spent about 35 000 mill ion l i r e (about $53.0 mill ion) 

on a c t i v i t i e s within I t a l y and about 2500 mill ion l i r e (about $3.0 mill ion) in 

connection with i t s par t ic ipa t ion in EUROCHEMIC. CNEN i s looking forward to 

es tabl ishing, in conjunction with industry (possibly within the framework of 

in ternat ional agreements), a joint enterprise for creating a f a c i l i t y which wil l permit 

the exploi ta t ion of the available know-how. The expenditures envisaged for 1974-7-0 

amount to about 22 000 mill ion l i r e (about $33.3 mi l l ion) . 

Radioactive^ waste management 

26. CHEN's knowledge and experience re la te tos 

(a) the development of processes for the treatment of l iqu id radioactive waste 

of low and intermediate ac t iv i ty : 

(b) the development of the technology for incorporating sol id radioactive waste 

of low and intermediate ac t iv i ty in cement, in accordance with internat ional 

specif icat ions; and 

(c) research and development in connection with procedures for the v i t r i f i c a t i o n 

of l iqu id waste of very high ac t iv i ty from fuel reprocessing p lan t s . 

27* By the end of 1973s GKEN',s expenditures in t h i s area amounted to about 102G mill ion 

l i r e (about $1.6 mi l l ion) . There are plans for CHEF to embark upon p i lo t t r i a l s with 

waste treatment and processing techniques developed in the laboratory - an essent ia l 

stage in the establishment of a nat ional organization for the col lect ion, t ranspor t , 

treatment and controlled storage of radioactive waste. The expenditures envisaged 

for 1974-70 amount to about 17 000 mill ion l i r e (about $26.2 mi l l ion) . 

Thermonuclear fusion 

20. Work in t h i s f i e ld has been conducted since i960, in I t a l y as in the other 

countries belonging to the European Community, in contractual collaboration with 

EURAT0I. The capabi l i ty and knowledge gained by CffEN in the course of about 13 years 

are the resul t of theore t ica l and experimental work aimed at obtaining a thermonuclear 

plasma e i ther by magnetic confinement (orthogonal compression and stable plasmas") or by 

inertial--confinement (magnetic implosion, heating by means of l ase rs , and chemical 

implosion). 
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29. For "this purpose many advanced forms of technology have had to be developed, 

including those re la ted to intense magnetic f i e ld s , u l t ra -h igh vacuums, high 

temperatures, high voltages and currents , and l a s e r s . By the end of 1973s GNM had 

spent over 17 000 million l i r e (about #26.2 mill ion) on such a c t i v i t i e s . 

30. I t i s expected tha t CHEEP s a c t i v i t i e s in t h i s area wil l continue to be 

conducted on a col laborat ive bas is within the framework of the European Community, 

GEM's research ef for t s are directed mainly towards magnetic confinement and the 

development of a 'Tokamak-type toroidal device of intermediate s ise with a strong-

magnetic f i e ld and a high current . The device, which involves advanced forms of 

technology (especia l ly in the mechanical and electrotechnical areas) and the 

development of opt ical and e l e c t r i c a l diagnostic techniques, i s scheduled for 

completion in 1975* 

31 . In conclusion, i t should be mentioned that in 1973 CHEF spent about 53 000 mil l ion 

l i r e (about §01,5 mill ion) on various a c t i v i t i e s which were undertaken in the l igh t 

of the t h i r d five-year plan, which provides for t o t a l expenditures of 500 000 mil l ion 

l i r e (about $770 mill ion) during the period 1974-72. I t should also be mentioned t ha t , 

during the period 1960-72, CHEEPs t o t a l expenditures amounted to 214 000 mil l ion l i r e 

(about 5329 mi l l ion) . Lastly, i t may be worth noting that the staff of CHELI i s 

expected to increase from 3516 to 4000 in tlie course of the t h i r d five—year plan. 




