
V «I » /-tit

INIS-mf-~96O9

ARGENTINE NUCLEAR PROGRAM

H. LEIBOVICH

E. A. TAKACS

PART I

1. Introduction

The variety and amount of the natural resources that Argentina
enjoys, insures its self-sufficiency to generate the required
energy.

In order to carry out a sound usage of those resources, a na -
tional energy plan has been established up to the year 2000.

The nuclear generating component of this plan has been defined
in its goals and objectives and approved by the Executive Power
in 1977.

The National Atomic Energy Commission (CNEA) - the official or-
ganization responsible for the execution of the nuclear program
has planned and is carrying out all the actions that enable the
completion of the assigned objectives.



The present papeorr presents the methodology with which those
actions are attained and the technological and political con-
cepts supporting them.

2. National Energy Plan

The total amount of energy needed by Argentina until the year
2000 is estimated between 91.5 and 113 thousand tons equivalent
in oil, depending on a conservative or optimistic hypothesis of
the demand. Thirty percent of this energy will meet electric ge-
neration demands. The plan also foresees a re-composition in
the utilization of the electric energy generating sources, in
order to reach the year 2000 with the following figures:

Fossil fuels 111
Hydroelectrics 74°s
Nuclear 151

The fossil fuel that will be specifically used is natural gas, to-
gether with smaller quantities of oil and coal.

By the XXI Century, the nuclear component should increase progres-
sively, due to the saturation of the generating capacity of hydro
sources and the eventual depletion of the fossils fuel reserve,
including those off-shore.

3. Nuclear generating program

Its specific objective can be synthesized as follows: "To reach,
by the end of the century, self-sufficiency in the installation
and operation of the nuclear power plants to satisfy, with no
external conditioning, the national energy needs". The search for
self-sufficiency has been the reason for which the natural uranium
and heavy water technology was chosen, since:
- It is feasible to implement locally the totality of the fuel

cycle.
- The uranium resources of the country are rationally utilized.
- Maximum participation of the national industry is achieved.

In order to fulfill the objectives of this program the following
goals must be attained:
(a) To install four nuclear power plants of 600 MWe each, that

would start operating in the years 1987, 1991, 1993/4, and
1997. These plants will be added to the two already installed.

(b) To accomplish locally the whole of the engineering, construc-
tion, starting of operation, and servicing of the power plants.

(c) To produce in the country all of the electro-mechanical compo-
nents, except for those that can be imported because of their
price and unrestricted availability.

(d) To produce fuel elements and heavy water.

- 2 -



4. Present Situation

The Nuclear Power Plant Atucha I, which operates since Î974,
was built by Siemens as prototype of reactor with pressure con-
tainer, natural uranium and refrigerated with heavy water. Its
initial capacity of 345 MWe was increased in 1977 up to 367 MWe
and its charge factor places it among the most efficient power
plants of the world. The Embalse Nuclear Power Plant, in synchro-
ny with the Interconnected National System since last April, was
constructed by a partnership formed by Atomic Energy of Canada
Ltd. and Italimpianti Societa Italiana. It is a CANDU type
power plant of 600 MWe with a pressure tube reactor, natural
uranium, refrigerated with heavy water.

The Atucha II Nuclear Power Plant - now at a 209o stage of its
construction - was awarded to Kraftwerk Union Aktiengessells-
chaft (K.W.U.), having a reactor similar to the one of Atucha I,
with pressure vessel but with capacity of 740 MWe. The engineer-
ing and assembly of components and systems have been integrated
locally in a percentage beyond 90°a. The starting and management
of Atucha II is done under the responsibility of ENACE, a corpo-
ration formed by CNEA (National Atomic Energy Commission) and
K.W.U. For the following decade, this firm must achieve the
necessary ability in basic engineering to build without the
participation of K.W.U., all of the required nuclear power plants.

The national production of electromechanical components has
reached 351 in the Embalse Nuclear Power Plant, and for Atucha II
the steam generators, pressurizer and heat exchangers will be
built in the country. As for the fuel cycle, the following steps
have been set:

- Prospection of uranium yields: 400.000 km2 of immediate interest
and 900.000 km2 of future interest.

- Reasonably insured resources: 31.000 tons of U^Og.

- Concentration capacity for 300 tons per year.
: Convertion to U02 capacity: 150 tons of U per year.

- Pilot production of circonium sponge: 1 ton per year.

- Production capacity of zircaloy tubes: 300 km.

- Fabrication capacity of 320 tons of fuel elements.

To close the fuel cycle, a re-processing pilot plant and a plant
for fabrication of fuel elements with mixed oxids is being cons-
tructed with domestic technology.

To produce heavy water, a pilot plant with domestic technology
of 3 tons per year is being installed, simultaneously with a Swiss
technology industrial plant of tons per year. The latter will
start operating in 1985.
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5. Study for the Construction of the next Nuclear Plant

To fulfill the nucleo-electric program, a study to define the
next power plant's technical specifications has been initiated.
With its installation, the following objectives are expected to
be reached:
(a) To determine the plant's operational characteristics, its

siting and conceptual basis of its engineering.

(b) To choose, within the natural uranium technology, a nuclear
steam supply system which will be standardized and adopted
for the next power plants.

(c) To define the design critera according to local safety regu-
lations and licensing.

(d) To intensify national participation in the areas of engineer-
ing and supplies production.

(e) To carry out locally the management and supervision of the
construction and its outset.

(f) To assume the responsibility of the plant's total guarantees.

In order to reach these objectives, the methodology has made the
private sector participate in the study directed by CNEA, with
the aim of defining, with its intervention, the degree of na-
tional participation.

It is intended as well, to gather and to critically evaluate the
total information available at present in the country as a result
of the technologies being utilized by the contractors for the
building of the existing power plants.

Finally, the foreign sources of supplies and services will be
evaluated in order to contract the most convenient from a tech-
nological, economic and political point of view.

6. General Infrastructure

The Argentina nucleo-electric program rests on a solid, creative
and independent infrastructure, research and development, and in
a centralized management that grants continuity and coherence.
The activities that CNEA develops in research reactors, materials,
physics, chemistry and geology, instrumentation and control, com-
ponents and systems tests, radiologie protection and safety, radio-
isotope production, etc., allow the continuous-progress towards
technological self-sufficiency. Exports of supplies and services
to developing countries prove this to be the right way.

Nevertheless, what will indeed define the achievement of this
self-sufficiency will be the ability and the level of human re-
sources. CNEA assigns top priority to the training and conserva-
tion of these resources.
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PART II

INTRODUCTION

In this paper I intend to refer to the perception of Canadian
X P ° r t S ^ & b u y e r' s p o i n t o f v i e w' i n t h i s case

In order to achieve this objective, I believe it is necessary to
analyse those political aspects that in one way or another
caused difficulties for an efficient settlement of the installa-
tion of the Candu nuclear reactor in Embalse. We are convinced
that a clear and frank knowledge of our political attitudes to-
wards the nuclear subject can help create a better future frame-
work for a more intense cooperation.

The installation of the Candu nuclear reactor in Embalse,_ from
its beginning, and during the steps taken up to its completion,
was coincident with a very confusing moment in what respects the
political requirements that the countries providing nuclear ma-
terials and technology were adopting, sometimes jointly and
sometimes separately. In general, those attitudes had different
effects on the civil nuclear industry of each country, and in
particular on the nuclear reactor exports perspective. The
impact of some countries' political attitudes has been very in-
tense on nuclear industry and has undoubtedly influenced in,
the modification of the purchasing countries* expectations.

The Non-Proliferation Policy

The realization of the Argentine nuclear program has gone throuqh
diffxcult stages regarding the restrictions that rmôïear
activity confronts in the international field. These difficul-
ties were not exclusive of Argentina, as they also affected
other developing countries advancing towards the utilization of
nuclear energy for peaceful purposes. These countries are be-
coming more conscious on what the role that the so-called nuclear
weapons non-proliferation policy has played as an instrument of
limitation in the use of nuclear energy for civil purposes.

Undoubtedly, the efforts to establish a nuclear weapons non-
proliferation system has been at least the apparent reason for
the creation of a complex network of political, diplomatic, and
economic actions. The Nuclear Weapons Non-Proliferation Treaty
evidenced the will of the two superpowers to create an inter-
national framework that would establish stringent rules which
the nations acquiring nuclear technology for peaceful purposes
should comply with. Quite probably, those who until today fa-
vor this thesis, believe that, even though imperfect, the treaty
is morally and ethically good and the best possible solution.
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The Argentine interpretation is far from accepting this fact
and perhaps I should insist once more in the deep-seated reasons
that make the Treaty unacceptable. Argentina does not acknow-
ledge privileges to any country for the fact of having produced
a nuclear device before a specific date. The creation of two
groups of countries: "those who can" and "those who cannot",
does not have foundation in international law and could become a
negative precedent.

It is because of the damage to the principle of legal equality
of the states that Argentina has not signed the Non-Prolifera-
tion Treaty. But this does not mean that Argentina does not
favor the most complete avoidance of nuclear proliferation,
horizontally as well as vertically.

We believe that it is international cooperation, in a free play
of technology transfer - controlled by the AIEA safeguards
system - what establishes the best path for avoiding the proli-
feration of nuclear weapons.

Argentina has all of its relevant nuclear facilities under safe-
guards. In the case of the Candu reactor, it even accepted an
additional device that was not foreseen in the initial contract,
that increases, according to its designers, the control capacity
of fuel elements. It is also important to point out that, in
an unprecedented event, the heavy water production plant instal-
led in Argentina was subject to the AIEA1s safeguards system.
It is the first instance in which a heavy water plant is placed
under safeauards. VJe must also add that the Soviet heavy
water bought by Argentina in order to meet the demand of the
existing nuclear plants, was as well put under safeguards.

It is the clear procedure rising from the submission to safe-
guards of all the nuclear material bought from other countries,
what makes possible that the more intense that international
material exchange becomes, the more complete the cover network
assuring non-proliferation will be. It is because of this that
there is less space left for the necessity to install relevant
nuclear elements, which can be spared of safeguards due to
domestic development.

A good example of this is the acquisition of technology for the
manufacture of fuel elements made by Argentina.

The fact that the exportation of a Canadian equipment for fuel
elements was not allowed, made the CNEA decide to install a fa-
cility of domestic design. Today, this plant is operating and is
not under safeguards. Early in 1975, a contract with Westing -
house canada had been projected. The contract was not signed
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due to modifications in the safeguards policy unilaterally
adopted in 1976. Had that contract been signed without the
fullscope safeguard requirements, Westinghouse Canada would
have supplied the technology and the plant would now be under
the AIEA's safeguards.

When talking about stringent safeguards, our point of view is
that any political condition which goes beyond a reasonable
balance, will necessarily result in a dead-end alternative.

In the regional context, Argentina has created a unique pro-
gram of nuclear cooperation for peaceful purposes. There is
no similar design in any other developing region. Argentina
holds an open policy of technological access for all Latin
American countries. Thus far there are nuclear cooperation
agreements with Peru, Colombia, Uruguay, and Brazil, just to
mention the most important. There are professionals and scien-
tists from those countries who are exchanging or acquiring in-
formation in Argentine training centres. This is also a way
to create confidence in nuclear activity as a public affair and
certainly a regional process that helps create a non-prolifera-
tion mentality.

Moreover, it is important to define what is really understood
by non-proliferation. For us, the idea that a country which
has the elements and technology to manufacture a nuclear weapon
will necessarily take the way of nuclear proliferation, is
unacceptable.

The definition that establishes that a country which has the
ability of enriching uranium or reprocessing plutonium is classi-
fied as of potential proliferation, is equally discarded.

The decision of producing a nuclear device is a political issue
that involves a complex-decision-making process which must be
coupled with the construction of facilities that require econo-
mic resources and time. It is naive to believe that such inten-
tions and actions could be missed in a country like Argentina,
which has an open nuclear program. Only complete ignorance of
the simplest technical facts explains why some qualified people
have suggested that the bomb is the natural result of the Argen-
tine degree of technical development. Similar errors have also
been committed in the appraisal of other developing countries.

In a few words, for Argentina, instruments such as the NPT, the
London Club procedures, and national legislations that
have restricted nuclear technology transfer in supplying countries,
have not contributed to the Non-Proliferation cause.

Finally, a recent event has added a new untrustworthy feature to
the already complex subject of non-proliferation policies. The
use of nuclear submarines by England during the South Atlantic
conflict was a violation of the principle of denuclearized zone
established by the Tlatelolco Treaty.
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The Canadian Non-Proliferation Policy and Candu exports from
an Argentine point of view

The modifications to the safeguards policy enforced by the
Canadian Government after the Embalse Candu reactor contract
was signed, created significant delays in different states of
the facility's construction.

The SECOR report, carried out in 1981, also analyses the safe-
guards policies adopted by the Canadian Government, and we agree
with .the majority of its conclusions. The realistic analysis
that such report comprises does not need further comment. But
we could add a few concepts:

1. The sale of nuclear reactors has, whether we like it or not,
political factores that transcend the merely commercial.
When two countries like Canada and Argentina agree to.jointly
carry out a project, it is important to consider that intense
political contact at the highest government levels is èssen -
tial. Many of the misunderstandings produced by minor pro-
blems were dispelled each time one of those meetings was pro-
duced. But those contacts were scarce if we think of the
importance of an issue such as nuclear cooperation with peace-
ful purposes. The Candu reactor installed in Argentina is
and always has been under AIEA safeguards. But even more im-
portant is the permanent communication that creates mutual
confidence and reliability for the accomplishment of a project.

2. The goal of Non-Proliferation is a mutual political objective.
Argentina has always been against vertical and horizontal pro-
liferation. We believe that our attitude of not accepting the
NPT gives us a stronger leverage to oppose vertical prolifera-
tion.

3. Candu technology is an attractive alternative for the Argen-
tine nuclear program and for other markets as well. If the
Canadian safeguards policy accepted the non-proliferation
concept that purchasing countries have as a reasonable premise,
there is no doubt that the perspectives for an increase in
Candu reactor exports will improve. This does not call for a
relinquishment of principles, but for a stop in the applica-
tion of rules that become unacceptable for any sovereign state.
Intentions count. Argentina is installing a heavy ion accele-
rator when it could have centered its efforts in installing
a plutonium producing reactor.

The Argentine nuclear program and Latin America

The degree of nuclear development achieved by Argentina has
placed it in an unquestionable prominent position in the region.
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The close links existing in the field of nuclear cooperation
offers an excellent way to extend that relationship to the
field of more ambitious operations. Nuclear cooperation is
not an isolated issue in Argentine bilateral relations with
many Latin American countries. Besides language, we have a
historical, religious, and cultural tradition in common. In
this context, the Argentine Atomic Energy Commission is a
natural companion which, through cooperation agreements, is
present, in one way or another, in all of the Latin American
nuclear setting. Whether in uranium exploration, or radio-
isotope production for medical purposes, or agriculture, or
training of technicians and scientists, this presence is an
acknowledged reality which establishes a reason for Argentine
national pride.

The Argentine attitude towards the region is one of a generous
effort of technology and resources transfer, foreseeing to
facilitate the access to the peaceful purposes of nuclear
energy for the countries in the region.

To this is added the ever more active presence of national com-
panies that are making available experience in supplies produc-
tion, engineering, components manufacture, snd in other fields
of civil nuclear industry. Some of those companies are already
participating in nuclear programs of the countries in the. re -
gion. The case of Peru well describes this fact. Complementary
action in elements production such as zircaloy tubes in Argen -
tina for Brazil, and the manufacture of important components in
Brazil for Argentina, is also proof of joint efforts practice.

The operation of the Embalse Candu reactor has introduced to
this setting a natural uranium-heavy water reactor of unquestion-
able quality. It is a unique environment in which Candu techno-
logy competes with K.W.U.'s, that until now has shown great effi-
ciency. There is no similar experience in any other country in
the world. The performance of these two reactors of alternative
for the use of natural uranium and heavy water will be followed
with interest, not only by Argentines but also by the rest of
the nuclear community.

Obviously, Argentina hopes to obtain certain compensation for
this continuous effort which has lasted more than two decades.
This compensation will in good part be given by Argentine indus-
trial and engineering participation in nuclear programs of
countries within and outside the region. We are convinced that
for the nuclear programs based on the use of natural uranium -
heavy water reactors Argentines shall be good partners.
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The economic difficulties of many of the countries in Latin
America have evidently delayed not only the energy generating
programs, but also many others. It is true that foreign debt
terms hinder economic growth of some of the countries in the
region. But it is clear that whichever the ways chosen by the
governments of those developing countries to solve the situa -
tion, the operation of energetic programs will constitute,
sooner or later, the only way to face the future.

The opportunity of a joint action between Canada and Argentina
exists. We believe we should analyse it seriously.
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