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ABSTRACT

Mexico decided to build its first nuclear power plant at the end of 1972. Actual
construction in Laguna Verde started in early 1577 and after several changes in
the structure of the project, CFE has taken full responsibility for engineering
and construction since 1981 of the first—and for the time being the only—nuclear
power project. The first unit is in the process of commissioning and operation is
planned for 1987.

As far as the prospects of nuclear power in Mexico, although it is obvious that it
has to have a very important role in the energy future of the country, the inter-
national situation has had an influence on the Mexican scene, and has led to a
relatively strong opposition on the part of ecologists and political opponents.

Laguna Verde, the first nuclear
power project, located in the coast
of the Gulf of Mexico, 70 kms. north
of the city and port of Veracruz,
will have two General Electric
boiling water reactors, with Mitsu-
bishi turbines, each unit with a net
output of 654 MW.

Formally started in 1972 with the
signing of the letter of intent for
the nuclear steam supply system and
the turbogenerators for the first
unit, should be considered to have
commenced construction with the
foundation mat in late 1976 or early
1977. Initially, the architect
engineer was Burns and Roe together
with Bufete Industrial, a Mexican
architect engineer. Ebasco took over
as architect engineer in 1976, and
after several reorientations of the
management structure, CFE took over
the responsibilities of engineering
as well as construction around 1980.

This change in responsibilities
turned out to be a necessity, in view
of the difficulties experienced with
a foreign architect engineer taking
charge of design and construction
management, in the context of the
Mexican rules for project management
and purchasing.

The organizational structure of the
Mexican nuclear activities has been
changing with time. At present, all the
energy sector comes under the Department
of Energy, Mines and State Industry and,
specifically in the nuclear field, Comi-
si6n Federal de Electricidad, the
national electric utility is responsible
for design, construction and operation
of nuclear power plants, the Mexican
Commission of Nuclear Safety and Safe-
guards, an agency of the Department of
Energy, is responsible for the nuclear
regulatory functions, the Nuclear
Research Institute is responsible for
research and development in the field,
and the functions of the nuclear fuel
cycle activities are directly vested
upon the Department of Energy.

The origins of the first nuclear
power project of Mexico can be traced
to the mid 60's, when the economics of
nuclear power were clearly in favour of
this source of energy. Specific studies
were undertaken jointly by several
Mexican agencies, together with Stanford
Research Institute. The first call for
bids for Laguna Verde was made in 1969,
after finishing the preliminary studies
that clearly showed the advantages of
nuclear power for Mexico's central
system. The tendering started with a
qualification of bidders, and all the
then available commercial reactors were
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considered. The process of evaluation
was a major undertaking, and a very
complete comparison was made of the
different bids, allowing for a very
well founded selection.

When the project was initiated,
the intention was to have only one
nuclear power plant in order to begin
the incorporation into the Mexican
energy supply system of the new
source of energy. Later on, an
attempt was made to initiate a rather
ambitious nuclear power program, that
had to be postponed in view of the
financial difficulties experienced by
the country.

It is important to note that the
need for nuclear power in Mexico
continues to be very clear, since the
only important energy resources of
the country are oil and gas, which
supply more than 9 0% of the total
energy requirements of the country.

Hydroelectric resources may
eventually account for as much as
60 TWh per year in addition to the
28 TWh per year in operation, domestic
coal is limited to about 5 GW for
thirty years of operation and the
other energy resource that will have
a marginal role is geotherma." energy,
with about 2 GW in operation by year
2000. Even with a relatively low
growth of demand of electricity, oil
will remain the main source for elec-
tricity generation since hydro develo£
ment,even if financial restrictions
are eliminated, requires long time
delays for studies and design.

Presently, the first unit of
LVNPP is being commissioned, and it
is expected that at the time of the
Beijing PBNC, this unit will be in
the nucleir testing phase.

The second unit has a time lag of
between three and four years with
respect to the first unit, and its
completion will depend very much on
the financial situation of the country,
which has experienced serious problems
as a result of the fall back from the
high oil price situation, that created
an enourmous debt for the country,
resulting in a very difficult
situation when the prices of oil fell.

The experiences with Laguna Verde
have been particularly successful
regarding the formation of a highly
competent group to design, build and
operate the nuclear power plant. The

combination of the necessity of doing
things domestically, together with the
financial restrictions, forced upon CFE
the necessity of training engineering
personnel, and both the engineering
design and the construction specialists
have developed up to international
standards.

The quality assurance organization
has been fully established and it is
also worth noting that the regulatory
agency has developed into a competent
group, with the assistance of the Inter-
national Atomic Energy Agency, that has
provided experts from the USNRC and from
several other countries that have par-
ticipated in the licensing process.

CFE has been collaborating with
other electric utilities, and of
particular significance has been the
assistance provided by Hidroele'ctrica
Espafiola, a Spanish utility that has
provided several experts who have had a
very important role in project control
and management, training of operators,
preparation of procedures, operations,
etc. Several Mexican engineering and
construction firms like ICA, have been
providing different services, and some
other foreign specialized firms have
assisted in the formation of the quality
assurance group, as well as specific
quality control techniques.

During most of the project, no
public opposition was experienced, how-
ever, prior to the Chernobyl accident,
when the commissioning of some of the
systems in the plant started, opposition
began to appear. After the Chernobyl
accident, the antinuclear groups thought
they had received a very important boost
and a rather.unusual process of "ban
nuclear power" is in progress.

It is worth noting that the low
profile kept for several years was
apparently successful until this
phenomenon of antinuclear proselytism
came about.

The antinuclear groups in Mexico
consist generally of political opposition
groups. Since the project is sponsored
by the government, it has focussed the
attention of several opposition groups,
some of them are political parties and some
of them are croups of interest . One can see
several ecological groups as well as
coallitions of women and social organi-
zations, joining forces to oppose Laguna
Verde.

It is also interesting that these
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groups have been extremely active and
efficient in frightening the
population, not only in the immediate
surrounding of the plant, but also in
the whole State of Veracruz.

The arguments used are -as usual-
fallacious, and at best provide half
truths, but because of the free press
and because of the traditional
antinuclear standing of the media,
their success has br.m rather
remarkable.

The experiences of those
responsible for Laguna Verde have
resulted in great.frustration since,
as ic is well known, it is much
easier to defend the antinuclear
platform than to argue with the
general public in favour of nuclear.

In spite of all the delays and
difficulties experienced with the
project, that has been retrofitted
with all the new regulatory
requirements imposed by the USNRC,
since at the outset it was decided
that the safety regulations of the
country of origin of the nuclear
steam supply system supplier were
going to be followed, the total cost
of the plant will be F -~>und 3,500
million dollars, incl„ ng interests
during construction.

Apart from the Laguna Verde
Nuclear Power Project, the Mexican
authorities responsible for energy
development, have been attempting to
establish a nuclear power program
with two main objectives; first to
diversify the primary energy sources
for the production of electricity,
and second to have a program of
enough magnitude to promote the
establishment of a national nuclear
industry.

The best known effort in this
direction was initiated in 1980, with
the authorization to call for bids
for the nuclear steam supply systems
of a nuclear power plant, with a
nominal capacity of 2,300 MW. The
invitations to bid were very specific
concerning transfer of technology,
and the intention was to use these,
offers as a basis for the installation
of a nominal capacity of 20,000 MW
with standardized units. It was not
decided from the beginning whether
the reactors to be acquired during
this exercise would be duplicated for
the 20,000 MW program, but it was
thought that through the offers

received, it would be possible to
negotiate with a supplier of technology
for the 20,000 MW program.

At that time, some other schemes
were investigated in a preliminary
manner, such as -for instance- the
establishment of a joint venture with
one of the nuclear steam supply system
manufacturers of the world.

Several of the suppliers involved
in this exercise carried out detailed
studies about the possibilities of the
Mexican industry to participate in such
a program, and the results were rather
encouraging, since it was determined
that the existing capability of the
Mexican industry could be developed with
time, and mainly by complementing the
existing engineering and manufacturing
systems with quality programs to comply
with nuclear requirements.

The tenders were received in early
19 8 2 for a two-step evaluation. Once
the technical evaluation of the bids had
been completed, the financial situation
of the country turned so difficult, that
the government took the decision of
stopping the program by returning the
financial and commercial bids to the
suppliers, thus halting abruptly the
future nuclear power program.

Since that time, studies have been
continuing only for site selection for
new nuclear power plants, as well as low
key contacts and analyses of different
schemes that would eventually allow the
country to go ahead with further nuclear
power plant projects.

It is worth noting that the present
energy program calls for a nuclear
capacity of about 4 GW in operation by
year 2000. This goal will only be
feasible if the financial situation of
the country improves, so that the capital
resources necessary for further nuclear
projects become available.

One of the possibilities that seems
to be most interesting in view of the
several factors involved, is the
duplication of the Laguna Verde design
for further units, mainly because CFE
has the capability for doing the full
engineering of the projects, and because
experience with the first two units of
Laguna Verde would provide the basis for
an improved design.

For Mexico, and for the rest of the
world, or at least for the rest of the
western world, the future of nuclear

36



power ar.d particularly of the existing
nuclear industry looks very uncertain.

First Three Mile Island, and
then Chernobyl, have created a
situation of social fear for nuclear
power. It can even be said that the
nuclear community has been badly
shaken and its confidence in its own
profession has been severely affected.

In spite of the nuclear power
accidents and incidents of which,
obviously Three Mile Island and
Chernobyl have been the most severe,
it has to be recognized that the
nuclear power industry is a
demonstration that technology can be
put to the service of mankind. The
problems lie mainly in the area of
social communication, since the
general public, and perhaps also the
politicians, have a very difficult
time in assessing the risks of
different activities or technologies.

This difficulty is compounded by
the fact that most of the established
governments in the Western world are
being confronted with semi-anarchist
groups, that are proposing the
abolishment of centralized systems of
governments, industries, utilities,
etc., in favour of a different type
of life, more similar to that
existing in the social organizations
of the very ancient world.

Many people in the world seem to
be advocating in favour of a return
to nature, and although the preach
for a return to nature from modern
homes fully equipped with air
conditioning and all kind of
appliances, they seem to be slowly
gaining momentum and it is not unlikely
that in a couple of decades they will
not necessarily achieve this return
to nature, but they may have created
serious difficulties for their
automoviles, or their air conditioning
systems, or their appliances, to get
the necessary energy to operate.

Of particular concern is the
attitude towards nuclear power
expressed by people who call
themselves ecologists. There is a
definite notional mix-up between the
spread of radioactivity that came
from Chernobyl, and the idea that
by their intrinsic nature, nuclear
power plants are producers and
spreaders of radioactivity. From
an ecological point of view, nuclear
power is the most benign source of

energy. Its only effect on nature is
the warming up of the source of cooling
for the thermodynamic cycle, required
to produce electricity, and even under
accident conditions, as can be shown by
the Three Mile Island accident, or the
Windscale accident, or even the Ferr.ii
accident near Detroit, no uncontrolled
escapes of radioactivity, in quantities
that would affect the environment, have
taken place aside from Chernobyl. It
has to be admitted that during Chernobyl,
the way the accident was handled by the
press created panic world-wide, in a
completely unjustified manner, since the
levels of radioactivity, aside from a
radius of the order of 30 kms were not
beyond the accepted limits.

This is not to say that accidents
such as Chernobyl should be ignored, but
it is the responsability of mankind to
try to be as objective as possible
about the advantages and disadvantages
of different technologies, and different
sources of energy.

A simple comparison between
Chernobyl and Bhopal, for instance,
indicate that the inherent risks of the
chemical industry are much more severe
than those of the nuclear power industry.
One can even go further and call the
attention of critics to the number of
dams that have failed in many countries
of the world versus the operating
experience with nuclear power plants.

A possible explanation to what has
been going on with the mounting
opposition to nuclear power may be that
the nuclear community itself has not
been able to surmount its guilt uo.n.plex,
since the originators of nuclear power
were coming from the nuclear weapons
industry and they attempted, since the
beginning of the nuclear power programs,
to manage the industry with a
paternalistic attitude.

The fact is that nuclear power is a
choice that has to be made by society,
and it is the community as a whole who
has to face the issue of whether they
want or they don't want nuclear power,
• understanding that this source of energy
is the only new source developed in the
20th century and, that for the time
being, no other alternative seems to be
close to demonstrate that it is a
feasible alternative to fossil sources
of energy. What society must realize,
is that the combustion of fossil fuels
is increasing at least the amounts of
CO2 in the atmosphere, and that the
predictions made by several scientists
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seem to have been proven in recent
times, so that the menace of the
green-house effect taking charge of
the globe, and causing severe
disturbances in the climatic
conditions seem to be a reality, and
a reality that will have to be faced
by mankind in a couple of decades.

Energy is not a tactical
question. When market conditions
and daily prices are used as decision
elements for energy programs, the
different countries of the world risk
to get into the kind of situation
that has characterized the violent
increase in prices of oil at the
beginning of the 70's, or its violent
decrease at the beginning of the 80's;
both situations have affected
countries in different manners, but
one of the most severe consequences
of the lack of a long terra energy
policy is the fact that countries
remain subject to the effects of the
long periods of time required for the
development of energy projects. As
a result of the low oil prices, most
of the oil companies have very
severely curtailed investments in oil
exploration. As the prices of oil
raise, we are very likely to see
another crisis in the not too distant
future, and in the case of nuclear,
as more and more nuclear programs
get into stagnation, it will be more
and more difficult to improve on the
overall energy situation.
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