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Building a 745 MWe pressure-vessel^ '^^A t^^^
p h w r  in the Argentine
The use of a pressure vessel ¡n the Kraftwerk Union design of pressurized heavy water reactor 
enables many of the components and systems proven in PWRs to be used. Argentina’s nuclear 
programme is notable for the rapid growth in the contribution of local industrj' and engineering 
effort, and with the setting up of the national engineering company, EN A C E , the country will have 
its own architect-engineer.

Planning for 
nuclear 
self-sufficiency 
in Argentina
The developniem of commercial nuclear 
power in Argentina can be divided ¡nio 
four periods. During the first. which 
extended from 1950 to 1958. dccisions 
were takcn leading to the esiablishment 
of what is now the Comisión Nacional de 
Energía Atóm ica, Argeniina's National 
A tom ic Hnergy Commission. which is in 
charge of all A rgen iina 's  nuclear 
activities; r and d groups were set up: 
personnel were trained, mainly in fore- 
ign centres; the teaehing o f physics was 
estahlished at the Institutc o f Physics, 
“ D r  José B a lsc iro "; uranium prospect- 
ing hegan; and ihe first. lOOkWt, 
experimental reactor, “ A rgonaut” , 
together with its fuel clcmcms. was built.

During the seeond period, (rom 1958 
to 1967, a 5 M W t irradiation and 
research reactor was designed and con- 
structed. and associated metallurgical 
r and d and fuel manufacture carricd out: 
A rgeniina's first uranium mili at Marlar- 
güe, in the Provincc of Mendoza, was 
built; a hcap-leaching plant for uranium 
ore was set up at Don O tio . in the pro- 
vince o f Salta; the produclion o f 
radioisotopes and lech ñiques for the ir 
appl¡catión in medicine, biology. indus- 
try and agricuiture were developcd; and 
C N E A  performed a feasibility sludy on 
the installation o f a first commercial nu­
clear power plant.

Foliowing this feasibility sludy. a cali 
for bids uas issued during the third 
period. which lasied from 1967 to 1976. 
This ultimately led to a turnkey contraet 
will» Siemens for a natural uranium-

heavy water 340M W e  unit employing a 
pressure vessel, which siarted commer­
cial operation at Atucha in June 1974.

In 1972 a new cali for bids was issued 
for a natural uranium-heavy water 
pressure-iubc unit o f 60UM\Ve capacity, 
to be sited at Embalse, in the Provincc of 
Cordoba. The contract was awarded in 
1973 to a Canadian^Italian consortium, 
A E C L - IT .

During the construction o f Embalse, 
which began in 1974, C N E A  took 
responsibilily for the erection o f crilical 
components and systems such as the 
calandria, ihe fuel channels, the reactiv- 
ity mechanisms and the fuel transfer svs- 
tcm . C N E A  also granted an extensión of 
the takc-over date to allow domcsiic 
engineering firms to take responsibilily 
for the remaining erection lasks in boíh 
the nuclear and conventional islands. 
C N E A  took the role o f A E C L  s main 
subcontractor for the erection o f the nu-
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clear island, both to gain expericnce and 
to specd construction.

A lso in the thrrd period. uranium 
cxploration wassteppcd up. and rcason- 
ably assured reserves increased to 
25 ()00t UaOs. Meanwhile, the capacity 
of the Malargüe mili was triplcd.anothcr 
hcap-leaching plant was built at Los 
Adobes, in the provincc of Chubut, and 
a purification plant for uranium conccn- 
trates was installed in the provincc of 
Cordoba.

During the fourth period. which began 
in 1977, the re was an expansión and 
intensification o f nuclear activity aimed 
at closing the fuel eyele and sccuring a 
domestic capabilitv to design and con- 
struct nuclear power plants. To  this end, 
C N E A ’s budget. and the number of 
qualified personnel involved in nuclear 
power, have since 1977, bcen signific- 
antly increased.

Poücy and iinplementation. Dccree 3183 
of 1977 defined national objcctivcs and 
policics in the nuclear ficld. The aim was 
a nuclear programme Ihat would serve ' 
national objcctivcs. such as satisfying 
fuiure clectrrcity demand (which is 
expected to grow at an annual rale of 
eight or ninc per cent) by means o f hydro 
and nuclear power. and achicving máxi­
mum autonomy in ihe nuclear ficld.

To  achieve these objcctivcs, the gov- 
ernm ent, in decrcc 302 o f 1979, 
approved a nuclear programme involv- 
ing four new nuclear power plañís 
scheduled to start commercial operation 
in 1987,1991.1994-5 and 1997, an indus­
trial plant for the produclion of heavy 
water and the ncccssary installations to 
cióse the fuel eyele. B y  laying down long 
term policics and commitmcnls. the 
governmcnt sought to promote the 
active participation o f Argentine indus­
try in the country's nuclear programme. 
thercby, it was hoped, crcating the 
dcsired national capabilitics in all
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aspeets o f the design, manufacture and 
construction o f nuclear power plants and 
associated fuel eyele facilities.

The dcsirc for nuclear self-sufficiency 
led to the adoption o f the natural 
uranium-heavy water reactor becausc:
•  Unlike the enriched uranium reactor, 
Argentina is able to develop a full 
domestic capabilitv in its fuel eyele.
•  Its uranium consumption per kilo wat t- 
hour gcneraled is lower ihan that of 
enriched uranium reactors.
•  lt offers the possibility of greater par­
ticipation by domestic industry.

In M ay 1980 C N E A  and K W U  of 
Germany F R  signed contracts for the 
import o f supplics and services for a 
745MWe natural uranium, heavy waier, 
pressure-vessel unit. which is expected to 
start commercial operation at Atucha in 
1988. The domcsiic supplics and services 
for this plañí are the responsibility of 
C N E A .  Atucha I I  is thus the firsl 
Argcntinian nuclear power projccl noi 
to be consiructed on a turnkey basis.

In Octobcr 1980 an engineering com­
pany was established to take on the role 
o f main contractor for design and as 
arcliiicct-engineer. This company is at 
present in charge o f the construction al 
Atucha I I .  Equa lly ,a  privatecompany is 
m anufacturing the two sleam  
gencrators, three moderatorcoolersand
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A re c e n t view  o f  the  A lu c h a  i I s ite  in  A rg e n tin a

the pressurizer for Atucha I I .
C N E A  is at presem plannrnga feasi­

bility sludy of a pressure tube reactor 
that would bolh cu able the expericnce so 
far gained by Argentina to be used in 
design, and allow máximum domestic 
participation in construction.

Kecping pace with these develop* 
ments, the C N E A ,  which also performs 
a regulatory role, has gathered opera- 
tional and regulatory expericnce in 
radiological protection andother aspeéis 
o f safety. C N E A  has established 
national safety criteria. and is an active 
participan! in scveral international 
bodies on safety standards, such as ihe 
International Commission on Radiolog­
ical Proteciion and the International 
A tom ic Energy Agency (mainly its 
N U S S  programme).

Tosuppori the indusirial devclopmem 
of a nuclear power industry, a formal 
currículum o f nuclear engineering has 
bcen established al the Instilute of 
Physics. A  500kWt research and leach- 
ing reactor was expected lo be inaugu- 
rated in August.

Kuel eyele. An evalualion of Argeniina’s 
uranium reserves has suggcstcd that. in 
spite o f using natural uranium-heavy

water reactors. supplies will not last 
beyond t he first decades o f (he ncxi cen- 
tury. As a resull, il was felt ncccssary to 
make use o f the pluioniuni in spent fuel. 
cither by recyding or by future use in 
FBRS. ;

C N E A  consequcnily has a pilot scale 
reprocessing plan! in an advanccd stage 
of construciion. coid commissioning is 
scheduled forearly 1983. with hot opera- 
tion by mid-1984. This plant will help 
Argentina to develop the technology for 
the fabrication o f mixed-oxide fuel.

Argentina has becn the subjcct of 
sirong external pressures sceking the 
aba 11 donment o f her reprocessing 
activities, which have bcen labclled as 
prolifcraiion. Argeniina's respondes has 
becn ihat in view of ihe severo restriclions 
on the transfer o f sensiiivc nuclear tech* 
nologics, she cannol Icave to the good 
will o f more technologicalh advanccd 
countries her right to obtain plutonium 
and use it al ihc lime and in the amounts 
she may deem necessarv for solcly 
peaccful applicalions. hurí her. Argen­
tina seeks to becomc an exponer of nuc­
lear technology. and docs not vvish lo 
enter an incrcasingly compctilivc mar- 
kct de pr i ved o f a ver y importan! part of 
the fuel eyele.

Argentina has decided to prospecl, 
mine and produce uranium concéntrales
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Atucha 11
sufficicnl lo serve Ihc neetls t>f ihc nuc­
lear progrnmmc. A l presen!, reasonably 
assuicd reserves o f 30 OOOt UaO* have 
heen eslahlislied. and concentratcs are 
being produced al ihe rale of 1X0 lo 2201 
liaOn per year. Argentina is installing 
plañís for uranhim concéntrale purifica* 
lion and U O i production. C N E A  will 
use two 150t/y U O t  lines, both o í which 
were duc lo siarl opera lion in 1982. One 
has heen purchased from Cerní a ny F R ,  
while the olher is based on domcslic 
technology.

Following successful fuel clemcnt 
production in a pilo! plant (240c!cments 
are presentí) in use at Atucha i with no 
prohlems) an industrial fuel fabricalion 
plant at Ezeiza was inaugurated in April 
(sce A7*7, M ay 1982. p8). In devcloping 
domcslic lechnology for the production 
o f zircaloy cladding and othcrstructurcs, 
zircaloy ingots have been produced, and 
an industrial zircaloy-tube manufactur- 
ing plant isexpcctcd to bccommissioncd 
in 1983.

Argentina also sccks to csiablish ihc 
nccessary infrastructurc for fuel elemcni 
fabricalion. High and low pressurc test 
loops have been installed and prelimi­
nar)1 dcsigns for hot cells for the analysis 
and inspcciion of irradiated fuel ele- 
ments have been compleied. Mean- 
whilc. lo develop the technology for zir- 
conium sponge production, a It/y pilot 
plant has been in operalion at the 
Bariloche A lom ic Centre sincc 1978.

A  2t/y pilot hcavy water production 
plant. heavily instrumented for inonitor- 
ing. is in an advanced stage o f construc- 
tion and is expccted to stari operalion in 
1983. Expcrience with this plant will 
serve as a basis for future plants that will 
complcmcnt the 250t/y industrial plant 
now being built in the province o f Neu- 
quen by Sulzer Brothers on a turnkey

conlract with the C N E A  signed in 
March 1980. This plant is cxpectcd to 
start operalion in 1984.

Argeniina has also commcnccd the 
nccessary siudies lo determine the 
appropriate site and dcsign basis for a 
rcposilory for high level wasie. A fter a 
survey of2(K) potential sites, a location in 
the province of Chubut has been sclcctcd 
for íurther siudies to confirm its suitabil-
¡ty*
International policy. Argentina does not 
recognise that anycounlry should occupy 
a privileged position, especially if this 
position is based on the manufacture o f a 
nuclear explosivo before a given date. 
Argeniina has ihus refused to sign the 
Non-Proliferation Trcaty, which prc- 
tends to maintain such privilegcs in per- 
petuity, therebv advcrsely affeeling the 
principie o f Ihc legal equality o f all 
States. Argentina considcrs the N P T  to 
be discriminatory. in both its origin and 
its applicatíon.

Argentina supporls world cfforts 
towards total nuclear disarmament and 
ve rt ic a l and horizon ta l non- 
proliferation, bul does not renounce the 
right to develop nuclear explosivcs, with 
guarantees that they will be used only for 
peaceful purposes, if that may contribute 
to the dcvclopmcnt of the country.

Argentina proposes that the best way 
to prevent proliferation is the expansión 
o f International co-operation through 
the transfer of technology concerning 
the peaceful uses of atomic energy, 
linked to the applicatíon of 1 A EA  
safeguards on transfers. but without dis­
criminatory restrictions. The IA E A  
safeguards system is an adequate way to

A fuel clement asscmbly m ade al the Ezeiza 
plant in A rgentina

cnsurc non-proliferalion: the technology 
and cquipm ent transferred under 
safeguards genérale naturally a network 
o f C o n tro ls  involving an increasing pro­
pon ion of nalional nuclear fácililics. 
Additional requirements. such as restric- 
tions on the transfer o f cerfain lech- 
nologics, or conditions such as 'previous 
conscn t". espccially when adopted 
unilaterally, introduce an clement of 
arbitrariness and discrimination.

It is not reasonablc to discrimínate 
and expcct the víctim to make no 
aticmpt lo free himself. A s a resull. such 
“ antiprolifcration”  measures have an 
effect opposite to that which was 
intended.

W e maintain that non-proliferation 
assurances and assuranccs of supply are 
intcrconnectcd. Il isunrcalistictoexpcct 
devcloping counlrics having important 
nuclear programmes to extend a blank 
cheque on safeguards (such as the N P T  
or full-scopc safeguards) without recciv- 
ing assuranccs from rclcvant countrics 
concerning the supply o f technology, 
equipment and serviccs.

D isc r im in a to ry  an tip ro life ra tion  
measures have paralyzcd international 
trade. Nuclear programmes in dcvclop- 
ing countrics must be promoted by cffcc- 
tive assistance, without connotations of 
hegemony or supremacv, and without 
trying to discourage important phases in 
such programmes.

The philosophy proposed is not 
merely declamalory. So far as has been 
possiblc, Argentina has put it into prac- 
tice by giving support to Latín American 
countrics who have requested it. through 
fcllowships, expert and scientific visits 
and by financing some of the assistance 
projeets submitled by these countrics to 
the IA E A  which the Agency did not 
fund.

A  rclcvant cxample o f this co- 
operation is the construction, jointly 
with the Pcruvian Nuclear Energy Insti­
tuto, of an Atom ic Research Cenlre 
3Ükm from Lim a. The centre has a 
lO M W t rescarch and irradiation reactor 
with a radioisoiope production plant, 
phvsics, chcm istry and bio logy 
laboratories, and a national centre for 
radiological protcction and nuclear 
safety. The expcrience o f this joínt pro- 
ject hasopened the way for similar con­
traéis with other countrics.

Contracts for 
plant and fuel
In October 1979 the Comisión Nacional 
de Energía Atómica (C N E A )  signed a 
Ictler o f intcnt with Kraftwcrk Union 
( K W U )  for the purchase o f a nuclear
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