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FEASIBILITY STUDY 
NUCLEAR POWER PLANT FQR THE 

GREATER BUENOS AIRES-LITTORAL AREA

SUMMARY

I - MAIN CQNCLUSIONS

This report contains a detailed study on the feasibility of supplying the 
G reater Buenos A ires-L itto ral (GBA-L) area with electric power by means of 
a nuclear power plant (Central Nuclear Buenos A ires; CNBA), under economi- 
cally competítive conditions.

According to estim ates of the "Secretaría de Energfa y Combustibles" 
and the National Development Council (CONADE), confirmed by the present 
study, the growth of electricity  demand in the GBA-L - A rgentina's highest 
consumption area - will require the installation of at least 1,300 MWbetween
1966 and 1972.

According to present previsions, hydroelectric supply to this región 
will not be available until 1972-73. It, therefore, becomes necessary  tom eet 
the requirem ents until that date exclusively with therm al power plants.

Up to few years ago, these could not have been but those presently 
known as conventional therm al plants, burning either oil, or coal, or natural 
gas. But nowadays, there exists a competing alternative, nuclear power 
plants, which generate electricity  from  the energy released by nuclear fission 
of uranium. During the 23 years that have elapsed since Enrico Ferm i achieved 
the f irs t controlled nuclear chain reaction with the f irs t nuclear reactor in h is- 
tory, billions of kilowatt hours of electricity  have been generated by nuclear fis ­
sion. Over the same period, the development of this new technology proceeded 
trom  che purely conceptual level to the demonstrated operation of a substantial 
number of nuclear power plants in several countries.

Already 50 nuclear power plants, with a total capacity of 7,225 MW are  
operating in G reat Britain, the USA, the USRR, Italy, France, Japan, the 
Germán Federal Republic, Cañada, Belgium and Sweden. The same countries 
-  excepting Italy, Japan, and Belgium - have another 27 such plants under con- 
struction.totalling 8, 322 MW, while India, Czechoslovakia, Spain, the Nether- 
lands, and Switzerland have started  construction of 6 plants with a total capaci­
ty of 924 MW.

On the basis of their operating experience, nuclear power plants have 
been found safe, economically convenient and efficient. Safe, as proved by



the fact that no accident of im portance was ever observed in any of them. Eco- 
no m ically convenient, since w herever installed for com m ercial purposes, they 
are  expected to produce electric ity  a t competítive costs. Efficient, because 
they have always perform ed s tric tly  according to their designers" most severe 
specifications.

The purpose of this report is to establish what can be the contribution of 
a nuclear power plant towards covering the required 1,300 MW to be installed 
in the GBA-L area  between 1966 and 1972.

Work towards that aim  included the study of the technical, economical, 
financial, political, legal , social, and sanitary  aspects inherent to the installa 
tion and the operation of the CNBA. Its effects on the conservation of natural 
resou rces, the country 's self-sufficiency of energy supply, the development of 
Argentine industry, as well as on a future Latin American nuclear energy m ar 
ket and on the country’s social and cultural status, have al so been considered.

These studies were conducted for plant capacities ranging from  300 to 
500 MW and considering four different reacto r types, two of which use natural 
uranium - which can be produced in Argentina - while the other two utilize en- 
riched uranium, which has to be processed necessarily  abroad.

The four reacto r tynes considered, a re  :

a) Graphite moderated, gas cooled, natural uranium fuelled reacto r (GCR).

b) Heavy w ater moderated and cooled, natural uranium fuelled, p ressu re  
tube reac to r (HWR).

c) P ressu rized  w ater moderated and cooled, enriched uranium fuelled reactor 
(PWR).

d) Boiling w ater moderated and cooled, enriched uranium fuelled reactor 
(BWR).

The main technical conclusions of the study, equally applicable to the 
four reac to r types mentioned above, and for power capacities of 300 to 500 MW, 
a re  the following :

1) By 1971, the GBA-L electric  power system  would technically accept the 
CNBA.

2) It is possible to have the CNBA in operation by 1971, considering that the 
average time necessary  to achieve full power is approxima^ely four years 
after the contracts a re  signed.



3) During its 25 years of estim ated life the CNBA could operate with as much 
efficiency and safetv as any conventional station.

4) Argentine industry could particípate in an estim ated 40 to 50% in the e rec - 
tion and operation of the CNBA.

5) From  the point of view of the health and safety of its  personnel and surround 
ing population, the CNBA is equivalent to other industrial plants, such as 
conventional therm al stations, oil and chemical industrial concerns, etc.

6) The availability and load - following characteristics of the CNBA are  sim ilar 
to those of conventional power plants included in the system .

7) The most convenient site for installing the CNBA is identified in this report 
by the ñame ATUCÍIA. It lies on the right shore of the Paraná de las P a l— 
mas riv e r, approximately 100 km to the northwest from Buenos Aires,

A comparativo study of economic and financial data was perform ed in o_r 
der to estím ate the economic competitiveness of the CNBA as against a modera 
therm al station of the same capacity (500 MW), fuelled by oil and operating un- 
der sim ilar conditions.. The conclusíons are  :

1) With any of the four reactor types considered, electricity  would be produced 
by the CNBA at a ’ower cost than by the equivalent conventional plant.

2) It is economieally more convenient to install the CNBA than an equivalent 
conventional thermal power plant.

3) The project is financially sound under the assumed conditions.

Item
(Present worth valué) 

(at 8%)
Units PWR BWR GCR HWR Conv.

Generating Cost mills/kW h 5.74 5. 73 6.64 5. 91 6.99
Initial investment millions of U$S 96. 7 98. 5 135. 6 138.6 82.1

Total cost during 
estim ated life

millions of U$S 203. 8 203.6 235. 9 210.2 258. 9

Benefit-cost ratio 
(comparative)

- 1.22 1,22 1.06 1. 18 1.00

Other im portant consequences of the installation of the CNBA are  also 
analyzed in this r e p o r t :



1) With regard  to the conservation of natural resources, it would mean the 
addition of Argentine uranium reserv es to the country's exploited energy 
resources and consequently a g reater diversification of the sources ofener
gy-

2) With regard  to the country's scientific and technical development, the estab 
lishm ent of nuclear technology - one of the most advanced in the world to- 
day - would strongly stim ulate all scientific and technological activities, 
would create  an increased need for training highly specialized personnel, 
etc.

3) With regard  to Argentine industrial development, the CNBA would be the 
starting  point for a nuclear industry in A rgentina, and it would also lead 
to a general upgrading of the production and quality standards of tradition- 
al industry.

Summing up : It is technically feasible, economically convenient, 
and financially sound to install a 500 MW nuclear 
power plant, to supply electricity  starting  from 
1971 to the G reater Buenos A ires-L itto ral area.

H -  FUNDAMENTAL ASPECTS OF THE STUDY

The subjects covered by this study can be divided into four main groups :

a) The GBA-L energy requirem ents and the way to meet them (Chapter 3; 
Annex 3A).

b) The country 's human,energy, technological and industrial resources, as 
related to the project (Chapters 2 and 5; Annexes 1A, 3A, 5B, 5C, 5D, 5E 
and 7A).

c) The p ro ject's  specific charac teris tics, in particu lar the power capacity 
and siting of the CNBA (Chapter 4; Annexes 4A, 4B and 4C); the project 
technical description (Chapter 5; Annexes 5A, 5B and 5F); its legal aspects 
(Chapter 6), and its economic and financial aspects (Chapter 7; Annexes 
7A, 7B, 7C and 7D).

d) The project evaluation for each type of reacto r considered, as economical­
ly compared against an equivalent conventional therm al station, and in- 
cluding its intangible benefits (Chapter 8; Annex 7A).



The estim ates of the evolution of electric energy demand in the GBA-L 
area  during the next 15 years a re  based on the analysis of past demand, includ- 
ing public utility and autogeneration, as well as déficit., These studies show 
that the public utility installed capacity and generated power were not adequate 
to meet the requirem ents. The resulting déficit was somewhat lessened by a 
vigorous development of industrial autogeneration.

The región is interconnected by a high voltage network which ties power 
stations totalling about 2,200 MW. There is a certain  exchange of energyamong 
the involved U tilities (SEGBA; A y E; CIAE; DEBA), but no coordinated power 
distribution system  has yet been applied.

It was estim ated that energy demand from  the GBA-L area will grow at 
a cumulative rate  oí 9% per year, and that the now excessive participation of 
autogeneration will gradually decrease to more reasonable level.s. It was e s ti­
mated, that in o rder to meet the growing power demand in the area, it will be 
necessary  to install an approximate 5, 000 MW between 1966 and 1980, not includ 
ing equipment renewals. This 15-y e a r  interval was divíded into three periods.

The power capacity to be installed during the f irs t period - 1,400 to 
1,600 MW - will have to be necessarily  therm al, conventional and/or nuclear. 
During the second period, that would begin in 1972-73 with the f irs t hydroelec- 
tr ic  supply to the area , the additional power requirem ents would be totally cov- 
ered by hvdroelectric stations (Chocón-Cerros Colorados; Salto Grande). F i-  
nally, during the third period, the addition of new therm al power plants - either 
conventional or nuclear - will become necessary  once again, until the comple- 
tion of a new hydroelectric project, possibly "Apipé", by 1980.

In o rder to meet its energy requirem ents, Argentina has both conven­
tional (hydraulic and fossil fuels) and nuclear resources (uranium).

Economically exploitable hydroelectric resources amount to 11, 000 MW, 
but only a sm all percentage of these a re  presently  utilized.

The established fossil fuel reserves amount to an approximate 800 m il- 
lions of cubic m eters of oil and equivalent natural gas, and to about 450 million 
tons of coal. P resen t total energy consumption in Argentina is in the o rder of 
23 million e .t .  o. (equivalent tons of oil), 16 millions of which a re  covered by 
oil and its  by-products. Analysis of these data leads to the conclusión that addi­
tional reserv es  wi 11 have to be exploited in a near future.

The country's established and potential uranium reserves represen t a 
very  im portant contribution to its energy resources. The corresponding figures 
a re  listed  below, according to their production costs and the degree of certainty 
with which they were established.



Uranium resources Cost of production of yellow-cake
(tons of U3Og) 5 to 10 U$S/lb 10 to 15 U$S/lb 15 to30U$S/lb

Reasonably assured 4, 000 4,500 4, 000

Possible immediate 
development

4,000 5, 000 10,000

Additional Potential 19,000 29,500 66,000

These rese rv es , which amount to alm ost 150, 000 tons, a re  considered 
adequate to s ta r t and to develop a nuclear power program .

The country would undoubtedly benefit from  a better exploitation of its 
hydroelectric potential, as well as from  the utilization of its uranium resources. 
Fossil fuels, would be thus preserved for better purposes.

As to human resources, the GBA-L area  - residence of alm ost half the 
country’s population - can furnish technically qualified personnel to ca rry  outthe 
project, except for the design of the CNBA and the construction of some special 
components. In particu lar, the CNEA has a staff of about 600 professionals, spe 
cialized in different aspects of nuclear technology.

Due to the country's p resen t technical, industrial and scientific develop- 
ment, Argentine industry can have a significant participation (40 to 50%) in the 
project.

Both the ch aracteris tics  of the GBA-L electric  system , and the technical 
and economical aspects of nuclear power plants, were analyzed in order to d e te r­
mine the power capacity of the CNBA. These studies show that the electric  sys­
tem  would require and adm it the installation of a 500 MW unit by 1971. It was a l-  
so concluded, that there a re  no technical lim itations for the installation and oper- 
ation of a nuclear station of that size, its economical characteristics being favor­
able. By 1971, these 500 MW would represen t about 15% of the GBA-L installed 
generating capacity.

Installation of the CNBA would have sim ilar effects on the electrical system  
as any other base load station of the same capacity : existing stations of lower effi- 
ciency and higher fuel costs would have to operate with lower load factors, so a s to  
minimize the average generating cost in the system .

The CNBA is expected to operate as a base load station. However, in a 
conservative way, it was estim ated that its initial utilization factor would be around 
0. 6, and that it would then gradually increase to reach its highest valué of 0. 85 in 
five years.



Due to their economic competí ti veness, nuclear power stations with ca— 
pacities of 300 MW w ere also analyzed.

The site for the CNBA was selected by considering technical and economic 
requirem ents, m ost of which a re  sim ilar to those applicable to the siting of a con 
ventional power plant. The main requirem ents analyzed were : the integration of 
the CNBA into the existing electric system ; the availability of cooling-water; fa­
vorable topography; adecúate conditions for the foundations; access and transpor - 
tation facilities; m eteorological and edaphological characteristics; and the sani- 
ta rv  implications of the project.

In a f irs t selection, five possible a reas were located -  four of them north- 
west from  Buenos A ires, on the Paraná and Paraná de las Palmas rivers,and the 
fifth on the Río de la P lata, southwest from  Buenos A ires - totalling about 200 km 
of coast. The site denominated "Atucha" was finally selected as the most conve­
nient, keeping "Magdalena" as a second choice.

The method adopted to select the four different types of reactor already 
mentioned, was to consider, f irs t, the "proven" types (GCR, PWR, BWR), having 
an adequate operating experience, and secondly, those still under development. 
Among the la tte r, the HWR was selected due to its present characteristics and fu- 
ture possibilities.

The study led to the conclusión that the installation and operatíon of the 
CNBA with any oí the four . reacto r types is technically feasible. The possible con- 
tribution of Argentine industry, as well as the different aspects of the nuclear fuel- 
cycle, deserved particu lar consideration because of their far-reachingimplications.

The prospects for immediate development corresponding to each of the four 
reacto r types considered,' w ere found to be prom issing in all cases. According 
to available nuclear reacto r experience, it is reasonable to expect power levels 
to exceed guaranteed outputs. The operating staff requirem ents a re  reasonable, 
and training of such personnel presents no serious problem s,

In case of hypothetical acciaents, the study shows that the nuclear haza.rds 
to the operating personnel as well as the surrounding population, a re  equivalent to 
those of daily life and to labor hazards in other activities such as the oil, the chem 
icai or the steel industries.

The main legal aspects of the project deal with civil liability for nuclear 
damage. The CNEA advised the Federal Governement to sign and to ratify the 
Vienna Convention, which establishes the following basic points : the absolute



and exclusive liability of the operator of a nuclear installation; the mandatory 
requirem ent of maintaning insurance or other financial security  covering liabil 
ity; the lim itation of the operato r's  liability to not less than U$S5 million and 
the possible subsidiary liability of the Installation State; the lim itation of the 
operato r’s right of recourse against suppliers of nuclear m ateria ls. Regula- 
tions on prescrip tion or extinction of an action, and on the corresponding juris 
diction a re  aiso mciuded,.

The legal problems caused by nuclear activities should be included,when 
possible, within the existing legislation. Law No. 15, 336 establishes tha nation 
al jurisdiction over the generation of power by nuclear means,while D ecree- 
Law No. 22, 498/56 gives the CNEA cognizance, with national jurisdiction, over 
all nuclear energy m atters.

The studies related to the economic and financial aspects of nuclear 
power plants considered the four selected reacto r types for both power ranges 
(300 and 500 MW). It should be pointed out that a conservative point of view 
was adopted all over the study, to the detrim ent of the economic possibilities 
of nuclear energy. The resu lts  obtained should, therefore, be regarded as 
being an upper lim it. This assertion  was confirmed by recent Information 
(March 1966).

P lant installation costs include all the necessary  expenditures until the 
station is put into operation, except for the f irs t fuel charge. The co st-es ti- 
mates a re  based on the installation costs of nuclear power plants already in­
stalled or underconstruction in different countries, on information supplied by 
several companies, as well as on the analysis of local conditions and of the 
possibilities of Argentine industry participation.

The resu lts  of this study, corresponding to prices as of July 1965, and 
expressed in term s of U$S a re  the following :

Type of reacto r Cost per unit of installed capacity U$S/kW

300 MW 500 MW

PWR 223 196

BWR 237 199

GCR 349 281

HWR 337 290



Annual operating and maintenance costs include expenditures in personnel, 
spare parts , maintenance m ateriales (excluding fuel), insurance, and other non 
specified. As expressed in te rm s of U$S per kW installed, they are  expected to 
be :

Type of reacto r
Annual operating and maintenance cost per 
unit of installed capacity U$S/kW year

300 MW 500 MW

PWR ü.17 5. 05
3WB. 6.41 5.15
GCR 8.14 6.13

HWR 8.08 6.55

Fuel costs, including all expenditures involved in the "fuel cycles", were 
estim ated on the oasis of a price of 25 U$S per kg for natural uranium produced in 
Argentina, and of 30 U$S p er kg unit of separative work, according to presen tto ll 
enrichment charges in the USA. Fuel fabrication costs considered are  those co r- 
responding to domestic fabrication. Reprocessing of irrad iated  fuel (at U$S 40 
per kgU) and the correspondingtransportation costs (at U$S17per kgU),were con­
sidered only for enriched uranium fuelled reacto rs . The probability of a future 
decrease in fuel cycle costs during the plant's estim ated life was disregarded.
The present-w orth valúes, at an annual ra te  of 8%,as expressed in term s of milis 
per kWh would be :

Type of reactor Fuel cost-mills/kW h

300 MW 500 MW

PWR 2,44 2.26
BWR 2.33 2.18
GCR 2.28 1. 91
HWR 1.13 1.01

1

The p resen t-w orth  costs of energy produced,including capital charges, 
operation, maintenance, and fuel expenses, considering annual ra tes of 6%, 8% 
and 10% and 25 years of estim ated life, with an average utilization factor of 0. 75 
a re  as follows :



Type of reacto r
Cost of production of electric  energy 

mills/kW h
300 MW 500 MW

6% 8% 10% 6% 8% 10%

PWR 5.58 6.22 6.97 5.10 5. 74 6.46
BWR 5.63 6.31 7.11 5.05 5. 73 6.48
GCR 7.17 8.15 9.37 5. 80 6.64 7.58
HWR 5.91 6. 79 7.91 5.12 5. 91 6.81

A marked cost reduction appears when going from  300 MW to 500 MW
plants.

Financial schemes w ere prepared, the resu lts of which a re  shown in the 
!,F orecast of Eam ings and Expenditures", "Use of Funds and Cash Flow", and 
"A ssets" sheets. It was assum ed that the investments would be covered by 30% 
in own capital, 10% in local currency loans, and 60% in foreign currency loans. 
The am ortization tim e for local currency loans would be of 10 years at 10% an- 
nual ra te  of in terest, while loans in foreign currency would be am ortized in 10 
or 20 years, at 7% annual ra te  of in terest.

The electric ity  generated would be sold at a price of 10 mills/kW h. Some 
of the resu lts  for the shortest financing period assumed (10 years) a re  the follow 
in g :

Type of reacto r

Accumulated 
net benefit 

(millions of U$S)

Average profitabil- 
ity on the net in- 
vestm ent (%)

1 Infernal ra te  of 
return  on the initial 

own capital (%)

300 MW 500 MW 300 MW 500 MW 300 MW 500 MW

PWR 264.4 474. 5 26.3 31.4 25. 5 30.1

BWR 266.4 484.2 24.6 30.9 23.4 29.7

GCR 202.4 427.9 16.1 23. 8 13.1 20.3

HWR 257.1 475.1 27. 7 35. 8 20.5 25.7
1



The expendí tures in foreígn currency would be r

-.......... . ■ "■ ----
Installation expenses Accumulated expenses over

Type of reactor 'miliions of U$S} 25 years (miliions of U$S)

300 MW 1 500 MW 300 MW 500 MW

PWR •>7.e 41.4 119. 8 177.3

BWR $3.3 40. 5 115.8 167. 7

GCR 48,0 63.9 119.1 160. 7

HWR 51.3 74. 7 105. 7 151.2

The four selected types of reacto r were evaluated by cotnparing them 
against each other from different points of view. These included energy policy 
factors (fuel supply, nuclear development, and conservation of natural r e -  
sources); technical factors (available experience, guarantees and w arranties, 
and operating characteristics); economic factors (cost of electric energy p ro- 
duced, initial investment, financing, and expenses in foreign currency); and 
industrial policy factors (participation of Argentine industry in the erection 
and operation of the CNTCA and of future stations of the same type).

There are  some fundamental differences between natural uranium and 
enriched uranium reacto rs . Natural uranium reacto rs can be fuelled with 
Argentine uranium, They produce plutonium (the fuel for future reactors) 
more efficiently than enriched uranium reactors, so they a re  better qualified for 
a long-term  nuclear development program . They can be refuelled during opera­
tion, thus offering the advantage of higher availability factors. On the other hand, 
enriched uranium reactors offer certain economical advantages

The project was evaluated from an economic point of view by comparing, 
the CNBA with an equivalent conventional therm al station. The main conclusions 
were airead y given in the f irs t part of this Summary.

It was shown that the CNI3A would continué to be competitive, even under 
conditions more unfavorable thanthose adopted in this study.

To complete the evaluation, other implications of the project were also 
considered, which go beyond its specific and immediate objectives. These im ­
plications would resu lt in significant long-term  advantages which, although dif— 
ficult to estím ate quantitatively, would definitely contribute to strengthen nation­
al development.

These intangible benefits include aspects such as the conservation of na_t 
ural resources, the supply of the country's energy requirem ents and a general 
upgrading of the industrial level.
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