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1. INTRODUCTION

In the m a jo rity  o f the cases to date, when a deve lop ing  co u n try  has decided to ¡nsta ll its  

f i r s t  nuc lea r pow er s ta tion , i t  has chosen to s ign  " tu rn -k e y "  contracts w ith  la rge  ín te r-  

national firm s  o r  conso rtia  fo r the supp ly  o f complete fa c ilit ie s  ¡n guaranteed commercial 

operation  at an established date and at a known p n c e .

T h is  type  o f con trac t u su a lly  p resents d if f ic u lt ie s : the o b liga tions  o f the su p p lie r 

when the con trac ting  ageney w lshes that th is  f ir s t  nuc le a r pow er s tation become not on ly  

an e ffic ie n t, economical and re lia b le  e le c tr ic  pow er p ro d u c in g  m achine, bu t also an ade- 

quate ins trum en t fo r  tra n s fe rr in g  to local in d u s try  know ledge o f nuc le a r techno logy ad - 

vances and standards in the areas o f sa fe ty , de s ig n , co n s tru c tio n , q u a lity  c o n tro l, e rec tion  

and com m issioning o f nuc lea r systems and equipm ent.

T h is  was the s itua tion  con fro n tin g  the Com ision Nacional de Energía Atóm ica w hen, 

in  the years  1967 and 1972, it  had to decide on the con trac ts  fo r its two f ir s t  nuc lear pow er 

s ta tions. It became necessary in both cases, to es tab lish  a mechanism w h ich  made the re - 

sp o n s ib ilit ie s  and guarantees assumed by the main con trac to rs  com patib le w ith  máximum 

national p a rtic ip a tio n  in the des ign , co n s tru c tio n , e rection  and com m issioning o f the p ro - 

jee ts . •'

2. ATUCHA NUCLEAR POWER STATION

T h is  ph ilosophy o f in te g ra l u tiliz a tio n  o f A rg e n tin ia n  human and m ateria l resources began 

in  1965 w ith  the fe a s ib ility  s tudy  fo r the Atucha nuc le a r pow er s ta tion , ca rr ie d  out by tech - 

n ic ians and p ro fess iona ls  o f the Com isión Nacional de Energía A tóm ica. A t th is  tim e, be- 

cause o f the technolog ica l nove lty  o f such a fa c ility  fo r  the co u n try , the engagement o f an 

in te rna tiona l Consulting firm  to perfo rm  the s tudy cou ld  have been eas ily  ju s t if ie d . In the 

case o f a favorab le  re s u lt,  th is  w ou ld  have made it easier to obta in  the fina l approva l from 

the national a u tho ritie s  to proceed w ith  the p ro je c t. The  Com mission, how ever, p re fe rre d  

to face the cha llenge w ith  its  own spec ia lis ts  so as to be able to im plement th is  idea o f in te -
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g ra l u t iliz a tio n  o f local capab ilitie s  from the beg inn ing  and, at the same tim e, to form a 

p ro fessiona l team that w ould be capable o f eva lua ting  and negotia ting  the o ffe rs  w hich 

w ere to be rece ived a fte r the cali fo r  b ids  was issued.

In the case o f the A tucha N uclear Power S ta tion , 17 o ffe rs w ere received on J u ly  31, 

1967 in  answ er to the in v ita tio n  fo r b id s . Since CNEA had stressed the im portance it as- 

s igned to local p a rtic ip a tio n , the response in th is  connection was in genera l adequate.

A fte r a pe riod  o f eva luation  o f the va riou s  o ffe rs , negotia tions w ith  Siemens A .G . 

reached a successful conclusión on May 31 , 1968, and a con trac t was signed fo r the p u r-  

chase o f 340 MW pow er sta tion, us ing  na tu ra l u ran ium  as a fuel and moderated and cooled 

by heavy w ate r in  a p ressu re  vessel. In the con trac t, Siemens A .G . engaged its e lf  to g iv e  

pre fe rence  to the human and m ateria l resources ava ilab le  ¡n the A rg e n tin e  R epub lic , and 

invest, w ith in  the genera l financ ing  cond itions o f the con trac t, a m ínimum o f 100 m illio n  

DM in the c o u n try , an amount equ iva len t to about 36% o f the total cost o f the pow er station, 

w h ich  was 278 m illio n  DM , then equ iva len t to app rox im a te ly  70 m illio n  U .S . D o lla rs .

Tha t p ric e  covered the co n s tru c tio n , e rection  and d e liv e ry  o f the complete nuc lea r power 

station in guaranteed commercial ope ra tion , in c lu d in g  in te rests  d u r in g  cons truc tion  up to 

the reception date, and it  was w h o lly  financed o ve r 20 years at a 6% annual in te re s t on the 

outstand ing  balances. A pe riod  o f g race  equal to the time re q u ire d  fo r  the construc tion  

was also g ran ted .

As the d e liv e ry  o f the pow er station took p lace, on June 24, 1974, the fin a l p rice  o f 

the equ iva len t su p p ly , in c lu d in g  the accepted add itiona ls  and the app lica tion  o f escalation 

form ulae, tu rn e d  out to be 360 m illio n  DM, at tha t time e q u iva len t to app rox im a te ly  145 

m illio n  U .S . D o lla rs .

O f the above-m entioned mínimum o f 100 m illio n  DM fo r A rg e n tin ia n  supp lies  and s e r-  

v ices, 13 m illio n  w ere fo r  e lectrom echanical supp lies .

As rep resen ta tive  data fo r the la tte r amount, a l is t  o f 71 e lectrom echanical parts  and 

complete systems to be m anufactured in p r in c ip ie  in A rg e n tina  was included in the con­

trac t, fo r w h ich  Siemens w ou ld  invest in the c o u n try  the amount co rre sp o n d ing  to the FOB 

p rice  o f the e q u iva len t Germán s u p p ly , w h ile  CNEA w ould bear the d iffe rences  between 

that p ric e  and the p r ic e  e x fac to ry  o f the s im ila r  national s u p p ly . In a d d itio n , fo r the ítems 

in tha t lis t ,  Siemens A .G . offered the same guaran ties  reg a rd in g  d e liv e ry  te rm s, q u a líty , 

e tc. as fo r the rest o f the ¡mported su pp lies .

In o rd e r to avoid s íg n if ic a tiv e ly  tax ing  the p ro je c t total cost w ith  the h ig h e r p rices  

fo r these local components, CNEA had to generate a legal s tru c tu re  p lacíng A rg e n tin ian  

su p p lie rs  in the best com petitive  pos ition  ve rsus fo re ign  s u p p lie rs . As a re s u lt, specíal 

leg is la tion  was obtained p e rm ittin g  them to quote those ítems in  s im ila r  cond itions to an 

exp o rt thus avo id ing  the comparison o f the in te rna l m arke t p r ic e  o f the national item w ith  

the FOB p ric e  o f the fo re ign  component.
From the techn ica l po in t o f v iew , the above-m entioned lis t  o f 71 items was prepared 

se le c tive ly  so as to ach ieve two im portan t national developm ent aims:

a) p repa ra tion  o f a nuc lea r component in d u s try ;
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b) increase o f the techno log ica l leve l o f national in d u s try  th rough know ledge o f 

new process, m ateria ls  and q u a lity  Controls.

It was thus p re fe rre d  to p e rm it ¡m portation o f some ¡tems that w ere being c u rre n t ly  

m anufactured ¡n the c o u n try  b u t, on the o ther hand, to benefit from the financ ing  and 

technica l advice  from Siemens A .G . and from  the o ve rp r ice  to be paid by CNEA, in o rd e r 

to loca lly  m anufacture e lectrom echanical supp lies  w h ich  w ould b r in g  a techno log ica l ad- 

vance to local in d u s try .

A rg e n tin ia n  m anufactu re rs  responded qu ite  s a t is fa c to r ily . The confidence they in -  

sp ired  in  the main co n tra c to r perm itted  an increase in the o r ig in a l 71-item  lis t ,  w ith  the 

add itio n  o f 25 new lo ca lly  m anufactured supp lies  and systems.

In no case was the re  need fo r the replacem ent o f a loca lly  m anufactured component 

b y  an im port because o f lack o f q u a lity  o r d e liv e ry  p rob lem s.

Among the main supp lies  awarded to local firm s  are  w o rth  m ention ing:

Heavy w a te r heat exchangers w ith  v e ry  low p e rm iss ib le  leakage.

V en tila tio n  systems fo r both nuc lea r and conventiona l areas.

M echanical clean up and chemical treatm ent system fo r coo ling  w ater (P rim a ry  

c ir c u it  w a te r-trea tm en t systems) .

200 t p o la r crane fo r the reacto r va u lt.

Main condenser tu b in g  and envelope.

O rd in a ry  and sta in less steél pumps and va lves w ith  v e ry  low pe rm iss ib le  leakage.

S um m ariz ing , nationa l p a rtic ip a tio n  amounted to app rox im a te ly  40% o f the total cost o f 

the p ro je c t, w h ile  in the area o f e lectrom echanica l supp lies  it  was 12%of the to ta l.

Even more im portan t than the percentage o f local p a rtic ip a tio n  achieved in the c o u n try 's  

f i r s t  nuc lea r pow er s ta tion , is the fact that local in d u s try  was success fu lly  able to meet the 

requ irem en ts  imposed by  s tr ic t  and severe q u a lity  con tro l s tandards, w ith in  the established 

d e liv e ry  tim es.

The A tucha N uclear Power Station was the f i r s t  s ig n if ic a n t A rg e n tin ia n  p u b lic  w ork  

fo r w h ich  an ana lys is  o f the technology invo lved  was made in o rd e r to achieve máximum 

national p a rtic ip a tio n  and to spread the w o rk  among the va rio u s  p o ten tia lly  adequate firm s .

3. NUCLEAR POWER STATION AT EMBALSE -  CORDOBA

The experience  obtained th ro u g h  the p a rtic ip a tio n  o f A rg e n tin ia n  in d u s try  in the Atucha 

N uclear Power Station was va lued by CNEA. When the ca li fo r b ids  fo r the N uclear Power 

Station at Embalse -  Cordoba was be ing p rep a re d , a chap te r was inc luded in the b id  spe- 

c ifica tio n s  d e ta ilin g  the national p a rtic ip a tio n  to be inc luded  in  the o ffe r -  more than 50% 

o f the total amount.

R egard ing e lectrom echanical supp lies it  was s tipu la ted  that the b id d e rs  shou ld  p re ­

pare a "P os itive  L is t"  fo r  these systems, equipm ent and components w h ich  they would have 

designed and constructed  by local firm s  o r  purchased in A rg e n tin a . Such ¡tems w ere to 

be quoted in  A rg e n tin ia n  c u rre n c y  at normal in te rn a l m arke t p n ce s  and w ere to be included

93



as a p a rt o f the proposal w ith o u t rese rva tions  as to the guaran ties  they w ould  be prepared 

to o ffe r fo r the complete pow er s ta tion . The b id  spec ifica tions ind ica ted theam oun t o f in -  

te rna l f inanc ing  tha t w ou ld  be ava ilab le  d u rin g  the whole process to cove r the re su ltin g  

expenses.

In a d d itio n , the spec ifica tions inc luded an " In d ic a tiv e  L is t"  o f 112 items that could 

serve as a basis fo r the b id d e rs  in p re p a rin g  th e ir  "P os itive  L is ts "  by  adapting it  to the 

p a rt ic u la r  ch a ra c te ris tic s  o f the systems and components in th e ir  p roposa l. T h is  " In d i-  

ca tive  L is t"  was not a taxa tive  one, bu t the b id d e r was asked to investígate  b y  h im se lf 

e ve ry  p o s s ib ility  o f increas ing  it  and, w henever he w ould be unable to inc lude  in his 

"P os itive  L is t"  a su p p ly  o f foreseeable A rg e n tin ia n  fa b rica tio n , he should g iv e  a detailed 

exp lana tion ,o f the technica l reasons in vc lve d .

F in a lly , in  add ition  to the "P os itive  L is t"  o f A rg e n tin ia n  e lectrom echanical supp lies , 

the b id d e rs  were asked to subm it a "P robab le  L is t"  o f the systems and components fo r 

w h ich  they were u n te r ta in  o f the c a p a b ility  o f local su p p lie rs  to com ply w ith  the technical 

gua ran ties  o r d e liv e ry  term s offered by the b id d e r fo r the complete nuc lea r pow er s ta tion . 

Items in  the "P robab le  L is t"  w ere  to be quoted in the fo re ign  c u rre n c y  section o f the p ro ­

posal. A mechanism s im ila r  to tha t exp la ined  fo r  the A tucha N uclear Power Station was 

established fo r the case o f a la te r dec is ión  to have any such ¡tems m anufactured by local 

in d u s try . As a re su lt o f the ca li fo r  b id s , on May 2, 1972 s ix  proposa ls w ere  rece ived , 

fo u r o f them fo r enriched  and two fo r na tu ra l u ra n iu m  fueled nuc le a r pow er s ta tions.

From these, on M arch 14, 1973 the proposal subm itted by  the consortium  o f Atom ic 

Energy o f Cañada L im ited  and Ita lim p ia n ti Societa Im pianti p .a . fo r a 600 MW CANDU type  

u n it was selected, and the co rrespond ing  con trac t signed on December 20, 1973.

S ubstantia l increases in  local p a rtic ip a tio n  w ere achieved In the N uclear Power Sta­

tion  at Embalse -  Cordoba, compared w ith  the Atucha N uclear Power Station in  the fo l-  

low ing items:

E lectrom echanical su p p lie s , w h ich  from  12% o f the total rose to 33% fo r Embalse, 

in c lu d in g  fo r the f i r s t  tim e the m anufacture o f ins trum en ta tion  and con tro l e q u ip - 

ment fo r nuc lea r systems.

E ng in e e ring , w h ich  from  a m ínimum p a rtic ip a tio n  in Atucha now rep resen ts  33%, 

in c lu d in g  basic and m a in ly  de ta il eng inee ring  fo r a series  o f systems exp re ss ly  

Usted in the con trac t.

A ll c iv i l  w o rks  and the e rection  o f the nuc le a r and conventiona l systems w il l  be 

ca rr ie d  out by A rg e n tin ia n  f irm s .

C om m issioning o f the above systems w il l  be ca rr ie d  out by  A rg e n tin ia n  personnel 

under su p e rv is ió n  o f the co n trac to rs .

4. CONCLUSIONS AND FUTURE ACTION

The leve ls  o f local p a rtic ip a tio n  achieved fo r the  N uclear Power Station at Embalse are 

p ra c tic a lly  the máximum com patib le w ith  the p resen t State and equ ipm ent o f A rg e n tin ia n
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in d u s try  and w ith  the c h a ra c te r is tic s  o f a " tu rn -k e y "  con trac t w ith  a s ing le  main su p p lie r.

In o rd e r to achieve a s ig n ific a n t increase o f A rg e n tin ia n  supp lies  and se rv ices fo r fu tu re  

nuc lea r pow er s ta tions, action is req u ire d  in the fo llo w in g  d irec tio n s :

a) A long -te rm  nuc lea r pow er program  should be es tab lished , d e fin in g  the types, 

pow er capacities and com m issioning dates fo r the fu tu re  nuc lea r pow er s ta tions.

On the basis o f these data it  w il l  be possib le  to foste r the developm ent o f a na­

tiona l nuc lea r in d u s try , since know ledge o f the p rospective  m arket w il l  a llow  

the in d u s tr ie s  invo lved  to adequate ly plan the necessary investments fo r the ma­

nu fac tu re  o f equ ipm ent fo r nuc lea r pow er s ta tions.

b) The " tu rn -k e y "  con trac t method should be abandoned and fu ll p ro jec t coord ina tion  

re s p o n s ib ility  should be assumed by CNEA, by pu rch a s in g  the basic eng ineering  

and the main nuc lea r components from  the des ig n e r o f the chosen reacto r typ e , 

w h ile  the tu rb o se t should be separa te ly  purchased from the most convenient 

source . T h is  w il l  a llow  us to equate the p ro je c t w ith  the real cap a b ilitie s  of 

A rg e n tin ia n  in d u s try  and e n g in e e rin g , cons truc tion  and e rection  f irm s .

c) F irm  and continued support from the cen tra l a u th o rity  must be secured, p a rt ic u -  

la r ly  as rega rds  the economic and financ ia l aspects, since the fu if i l lm e n t of 

actions a) and b) has a d ire c t in fluence  on the p ro jec t costs and fin a n c in g , due 

to the fo llo w in g :

1) P roduction  costs in developong coun tries  fo r these f i r s t  supp lies  and serv ices 

fo r  an advanced technology and a spec ific  m arke t can be tw ice  as h igh  as the 

costs o f the equ iva len t Ítems supp lied  by  h ig h ly  developed coun tries  w ith  

w e ll established in d u s tr ie s . T h is  may be p a r t ly  compensated by the fact that 

the fees and con tingency costs u su a lly  charged by " tu rn -k e y "  s u p p lie rs  no 

longer a p p ly .

2) A ll national supp lies  and se rv ices  must be w h o lly  supported over the e n tire  

pe riod  o f co n s tru c tio n , w ith  lit t le  financ ing  ava ilab le  fo r  im ported components, 

much less than that obta inab le  when p u rchas ing  th ro u g h  a " tu rn -k e y "  con tract.

3) The c o u n try 's  a v a ila b ility  o f fo re ig n  c u rre n c y  w ill constitu te  another c r it ic a l 

fac to r. Its abundance o r  s c a rc ity  w il l  de term ine the convenience of- o therw ise  

o f pay ing  h ig h e r p rices  fo r national supp lies  in o rd e r to reduce fo re ig n  exchan- 

ge e xp e nd itu re .
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