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PLANIFICACIÓN DE LAS NUEVAS CENTRALES NUCLEARES CHECOSLOVA-
CAS. PRESENTACIÓN DE EMPRESARIOS AGRUPADOS

PLANNING FOR THE NEXT CSFR NUCLEAR POWER PLANTS.
EMPRESARIOS AGRUPADOS' VIEW

A. Garcia Rodriguez
(EMPRESARIOS AGRUPADOS)

/ first wish to thank the Czechoslovak Nuclear Forum for its kind invitation to
participate in this important workshop.

It is a fact that Czechoslovakia has strong industrial tradition and considerable
experience in the nuclear field. For these reasons, rather than present conclu-
sions and firm recommendations, my presentation will lean more towards
discussing matters for reflection derived from our own experience in the
nuclear field.

I will begin with a brief description of what has been the evolution of the nuclear
industry in the West to the present time. After that, I will describe our experience
in Spain. And, finally, I will present some reflections on what may be the future
of the nuclear industry and the alternatives open to Czechoslovakia.

EVOLUTION OF THE NUCLEAR FIELD

It was only a little over half a centry ago when the work of different European
scientific teams culminated in the splitting of a uranium nucleus by a neutron.
The perspective of this half century confirms that the great significance of
this discovery was immediately recognized, but the difficulties preventing its
complete use were underestimated for many years.

I wish to highlight the fact that a sector as traditionally conservative as the electric
utility one already considered this alternative sufficiently proven during the '60s.

Nevertheless, it is a fact -we now recognize- that complete technological
development of NPPs in the Western World took place almost in parallel
with the construction of the facilities.

The situation changed drastically throughout the following decade, first in the
USA and then in most of the remaining Western countries. In parallel with the
construction of many nuclear power plants during the 70s, a rigorous regulatory



116 Czechoslovak Nuclear Forum Workshop

process was developed and implemented. In 1979, when it seemed that some
stability had been reached, the TMI accident occurred which resulted in a new
seríes of mandatory requirements which have been progressively appearing
since 1980.

Acceptability criteria contained in the regulations have had a dramatic effect
on the physical volume of the facilities, on the requirements with which com-
ponents must comply, on studies to be performed, on the documentation and,
finally, on the project schedule and overall plant cost.

According to the data bank of Ramesh N Budwani published in the Power
Engineering magazine, plant engineering -including project engineering and
design, equipment procurement, field detail design, and plant startup support
engineering- has risen in the USA from 1.7 x 106 m-h estimated in 1971-73to 10.9
x 10° m-h during 1982-83. With respect to construction, in the USA 5.3x1QPm-

h were estimated for direct work -craft- for a nuclear unit of around 1,000 MW
in 1970-72, a quantity that rose to 31.5 x 10P m-h in estimates for 1982-83.

The consequence of this fact is that construction of tailor-made nuclear plants
has become an extremely complex, costly task that requires an extended
execution period. These circumstances explain why it is today considered
essential to develop standard projects with criteria which is more extensive than
those of the past, and certainly with far more ambitious objectives.

Firstly, this means extending the concept of standardization to the international
scene through wide-range programs for direct cooperation between countries,
and at the same time strengthening the role of international organizations like the
IAEA, the EC, WANO, etc.

Secondly, it is essential to widen the scope of the concept of standardization.
The benefits sought cannot possibly be achieved if standardization does not
encompass such concepts as safety criteria; basic design, engineering and
detail design; construction practices; operating and maintenance procedures;
personnel training, etc.

The achievement of these objectives would help any country to maintain the
freedom of choice between two or more alternatives. Any of these would be
licensable and supported by reference plants in the international ambit with
respect to both construction and operation.

This is not an easy task, but it appears to be essential for overall reactivation of
the nuclear option, and this is the line along which they are working in the USA,
in Europe and also in Japan.
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Another interesting conclusion is that the magnitude of the task requires
not only the participation of the industry, but also extensive support and
collaboration from the electric utilities. Perhaps this latter aspect is the most
novel. In the past, electric utilities limited their functions to assessing solutions
which had been completely formulated by the industry. Present circumstances
require that the utilities also participate in and promote the developments.
Examples of this new attitude are the EPRI programs in the USA, the REP 2000
in Europe, and the advanced reactor programs in Japan.

THE NUCLEAR PROGRAM IN SPAIN

I am now going to explain how and in what context the nuclear program has
been developed in Spain, indicating the basic principles that have been followed.

The Electrical Sector in Spain is now constituted by five independent utilities.
ENDESA, a public company, covers 40% of the market, while three private
utilities -IBERDROLA (40%), UNION FENOSA (15%) and CANTÁBRICO (5%)~
provide the remaining 60%. Red Eléctrica, a company with 51% public
participation and owner of the high-voltage network, coordinates and regulates
the electric system as a whole.

Within the provisions of a National Energy Plan (PEN), each electric utility
company selects the type and characteristics of its power generating plants.
Nevertheless, in practice, our nuclear program has been focussedon light water
reactors of W, GE and KWU technology.

We have nine light water nuclear units -PWR and BWR- in commercial ope-
ration. One graphite-gas reactor has been paralyzed and will be decommi-
ssioned, and a further five -PWR and BWR- are in different phases of
construction, but detained by a nuclear moratorium imposed by the
Government in 1983. In addition, there are two other units with preliminary
construction permits which are also affected by the moratorium. The nuclear
park as a whole has steadily surpassed a load factor of 80% since 1987.

I am now going to discuss the way in which project execution has been organized
in Spain; it has, after all, been one of the factors which has most favoured
industrial training.

It is well known that there are three basic formulae for nuclear project
management -"turnkey", "by packages" and "by components"- of which, in
practice, there are numerous variants.
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The activities involved in an uclear project are logically the same regardless of the
management system chosen. However, the distribution of scope and
responsibilities among the participating companies varies greatly from one
formula to another.

For the purpose of analysis, we could group the activities into the following areas:

- Project Engineering Services -including overall plant engineering and design,
equipment procurement, construction management, field detail design, and
plant testing and startup supervision- which represents about 12% of the
investment

- Nuclear Steam Supply System, also constituting about 12%
- Turbine-Generator Set, which corresponds to 8% of the investment
- Balance of Plant equipment, representing 35%
- Plant Construction, which can be evaluated at the remaining 33%

If the "turnkey" formula is chosen, the electric utility contracts the plant to a single
company -this is common practice in Germany, with SIEMENS-KWU- which in
turn subcontracts large equipment and service packages to other industrial
groups. The "turnkey" supplier develops the basic design and integrating
engineering of the complete plant. The companies responsible for the large
packages -piping systems, auxiliary electrical systems, instrumentation and
control, etc- do their own engineering and design.

If the plant is managed "by large packages", the electric utility owner assumes a
more direct role contracting, on the one hand, the NSSS and, on the other, the
T-G and its cycle, and the rest in large packages. This method is adopted in
France by EDF, Framatome and Alstholm. The basic plant design is performed
by these three companies under the direction of EDF, while the electric utility
owner-EDF- is the organization responsible for the overall integrating engineering.
Each of the participating industrial groups develops the engineering and detail
design corresponding to its own supplies.

The third alternative, which originated in the USA, consists of contracting the
NSSS to one supplier, the T-G to the same or a different one, and the rest of the
plant "by components". This modality requires the participation of a large project
engineering organization -the so-called A/E- which carries out overall plant
project engineering and the complete detail design; this then allows systems to
be purchased by the component and construction to be contracted by phases
and specialities.

In Spain, it was the "turnkey" system which was initially used to contract the first



Czechoslovak Nuclear Forum Workshop 119

three nuclear power plants in the '60s. However, at the beginning of the 70s, this
practice was discarded in favour of the system "by components", which has been
used ever since. Evidently each method has its advantages and disadvantages,
and the specific circumstances can determine which of the three is the most
favourable.

As far as Spain is concerned, industrial policy in the nuclear field has developed
along the following lines:

- Preservation of technological choice from among the options available on the
international market in light-water nuclear plants. For this reason, the NSSS
has always been contracted in open competion to foreign LWR suppliers -W,
GE and KWU- without completely discarding other possible options. These
suppliers subcontract a large part of their services and equipment in Spain

- Training of the existing local equipment and construction industry to develop
components and services in the nuclear field. This is aimed at achieving a
spin-off effect towards the remaining activities developed by these companies
in other areas

- Stimulation of local engineering capabilities, promoting the existence of large
companies in this sector with the means and experience required to play the
role ofA/E in nuclear projects "by components"

- Creation of companies specifically dedicated to the nuclear field only in
certain, special cases. Asa result of this policy, the following companies were
founded:
. Tecnatom, fundamentally for NSSS in-service inspection and to train plant

operating personnel
. ENSA, to manufacture large components in the nuclear field, such as

reactor vessels, steam generators, etc
. ENUSA, to supply uranium and enrichment, and to design and manufac-

ture fuel elements
. ENRESA, to manage low-, medium- and high-activity radioactive waste

Analyzing our experience in retrospect, we can come to some conclusions:

- The early assumption of direct responsibility for the development of nuclear
projects by the electric utility owners and the rest of the industry is possibly the
most remarkable fact. A priori it could have been considered an excessive
risk, but a posteriori it was with all certainty the factor that most contributed
to the success

- The policy of diversification and training of the existing industry to penetrate
the nuclear field has turned out to be correct

- In those cases where large investments were made specifically for the nuclear
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field, problems have derived from the paralyzation of the nuclear power plant
construction program

- All activities that have led directly or indirectly to personnel education and
training and the creation of highly-qualified technical teams have been a
success. This is particularly true of the promotion of large engineering
companies. Empresarios Agrupados is an interesting example. With human
resources totalling 2,600 in 1985 -half of whom were university graduates- it
has participated as A/E with responsibility for all areas, ie, project engineering
and design, equipment procurement, construction management, field detail
design, testing and startup management, and operation support at nuclear
power plants of W, KWU and GE technologies

- The capability to manage large nuclear projects and the profound technical
knowledge acquired in practically all relative areas is today the greatest asset
ever achieved. This is what enables us to continue operating the existing
nuclear park efficiently and to be prepared for future revival of the program

- Our active participation in the most important international programs being
carried out both in the USA and Europe has enabled us to keep ourtechnology
updated, to adapt to future standardization criteria and to keep open the choice
between two or more alternatives. To be specific, we are participating in the
developmentof the APWR-1000, AP-600, SBWR andREP-2000international
programs, led respectively by W, EPRI-W, EPRI-GE and EDF

THE ENERGY DILEMMA IN THE '90s

Let us now briefly analyze the general situation within which we move in the
energy field at the present time. It seems clear that nuclear energy should be
considered within the context of the circumstances prevailing in the energy sector
as a whole.

There are now new factors that have to be taken into very careful consideration
in defining an energy policy. These factors are the effect of the use of energy on
the Earth's environment, and the perception the public has about this effect and
also of the risk associated with nuclear energy.

If we want to increase the safety of nuclear power plants and reduce the
environmental impact associated with the use of any type of energy, we knowthat
it is necessary to raise funds for R&D. We also know that the application of the
resulting technologies will involve the assumption of an incremental cost for the
energy.

Nevertheless, when we are faced with a problem of social perception and public
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opinion, it is not possible to establish a clear cause-effect relation. The social
issue now refers both to the nuclear and the the environmental areas. And this
is precisely where the dilemma resides, because the situation will greatly
condition the energy policy worldwide in the short and medium terms.

I personally think that a two-way approach is needed to handle these matters,
whereby the technical problems can be reasonably resolved at the same time
public opinion is being given serious consideration.

It has been said that, in the present circumstances, society is not prepared to run
any risk in relation with nuclear energy, yet a very high risk is run when it comes
to the use of automobiles. I believe we are faced with a problem of participation;
we accept the risk when it is something in which we participate voluntarily.

It must be understood that international standardization of nuclear power plants
is not only a technical-economic necessity - it is a social one as well. When a
citizen from any place in the world boards a commerical aeroplane, he knows it
is a proven product authorized by an international body, that it benefits from the
experience of use in multiple identical apparata, and that he is running the same
risk as any other user anywhere else in the world. This is the only way the social
idea will come about that the risk can be run.

But we may wonder what is going to happen over the next 10 years. I think that,
to some extent or other, progress will be made in the consolidation of nuclear
technology. It is anticipated that nuclear plants will be built at a moderate speed
in a series of countries. The great question lies in the possible nuclear revival in
the USA which, in the best of cases, could take place at the end of the '90s when
the new advanced reactors have been licensed.

In the short term, the energy dilemma will have repercussions on a general trend
to limit investments in new power-generating facilities. The solution will probably
be to extend the life of operating plants, increase the use of natural gas in existing
and new facilities, modify plants to increase power, improve output, use other
fuels, reduce the release of contaminants, etc.

As for East European countries and what was the Soviet Union, a technical and
economic assistance effort would have to be made by western industrialized
countries to help to resolve the issue of safety upgrading in nuclear plants. This
is a matter that also affects the credibility of the nuclear industry throughout the
world and, therefore, the crucial aspect of public opinion.
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THE CASE OF CZECHOSLOVAKIA

It is evident that the problem of energy, and particularly nuclear energy, in
Czechoslovakia has to be considered within the international environment I have
been talking about. Based on this context, I would like to highlight the areas
requiring attention:

- Nuclear plants in operation
- Nuclear plants under construction
- Industrial policy
- Future nuclear plants

Nuclear Plants in Operation: Czechoslovakia has a relatively large nuclear
park in operation which produces an important percentage of the country's
electric power. It is necessary to adopt a firm policy, supported by the
international community, which leads to the identification and solution in a
reasonable time of those safety issues that are objectively classified as to be
upgraded. Likewise, a program should be established which ensures timely
implementation ofbackfittings and procedures, to achieve the excellence of plant
operation and maintenance. The country needs technical and economic assistance
to carry out these tasks, but it must assume responsibility and leadership in
executing them. This will require a firm decision, the assignment of the necessary
domestic resources, and a clear definition of the role of each participating
organization.

Nuclear Plants under Construction: Czechoslovakia has several nuclear units
in an advanced state of construction. These units should be finished assuming
the expected growth in demand justifies it, and once it has been pragmatically
determined which modifications should be made in the design. The fínalization
of these units will also serve to give continuity to the activities of the local nuclear
industry. This circumstance should be used to perform a critical analysis of the
industry's situation, define some short- and medium-term objectives, and
immediately implement an action plan directed at achieving such objectives.
Aspects requiring attention may be the introduction of advanced organization and
control techniques for complex projects, the perfection of project documentation,
improvement of quality control and quality assurance systems, identification and
introduction of innovations of interest in manufacturing and construction, etc.

I think a construction program under way is the most efficient support for a plan
to rearrange and fortify local nuclear industry so that it reaches international
technological levels. This may require some external help but, above all, it
requires the decision to execute the plan.
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Industrial Policy: The uncertain prospects of nuclear energy within the
international environment recommend a prudent industrial policy be adopted.
Such policy should be primarily directed to covering the needs of operating plants
in the nuclear park and the construction of Temelin. Special emphasis should be
put on all tasks that involve technical personnel training, avoiding those which
require large investments that cannot be clearly justified. As a general rule,
training of technical teams with sufficient critical mass in all areas of activity
should be promoted. Encouragement should also be given to the participation in
the nuclear field of companies that perform similar activities in other areas so that
they can benefit from improvements in organization and quality.

Capabilities to perform project engineering for plants under construction and to
support those in operation should be specifically strengthened. In this respect,
it is important to promote teams capacitated for system engineenng and plant
design, safety analysis, advanced process simulation techniques, radiological
protection, etc. This area could also be boosted by participating actively in
internationall programs to develop new nuclear reactors.

In the field of nuclear fuel, it seems advisable to maximize the technical
capabilities to carry out designs, studies and anlyses. As for activities that require
significant investments in the different stages of the nuclear cycle, it is
recommended that an in-depth study be performed to determine in which of them
one should or should not participate. For those that prove to be favourable, the
most suitable method will have to be defined. In any event, the criteria for
decision-making should be based almost exclusively on the economic
considerations for the medium and long terms. It is especially advisable not to
contemplate tasks like fuel enrichment, or even its manufacture, if the only market
anticipated is the local one. On the other hand, technological or market
limitations can be resolved by means of suitable agreements with foreign
companies.

In the area of training, a major effort is justified to specifically promote organizations
capacitated for the first-class training of operating and maintenance personnel
for both nuclear and conventional power plants.

Radioactive waste is another area that must be approached. The reinforcement
of high-quality training of groups of engineers and technical staff would be
benefitial in this respect. To this end, collaboration with other foreign organizations
would be promoted, interchanging experiences and participating in international
development programs. Moreover, a solution should be sought within the country
to the problem of low-, medium- and high-radioactive waste.
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Future Nuclear Power Plants: The scarcity of indigenous energy resources
makes nuclear energy an especially interesting option for Czechoslovakia. What
is more, it is foreseeable that the country's need for energy will enable it to
maintain a nuclear program with reasonable continuity. Local industry is
sufficiently well capacitated to quickly absorb western technology and achieve a
high level of participation. This fact gives the nuclear option the semblance of an
indigenous energy resource from the economic point of view. Moreover, the
nuclear program represents the best leverage for an industrial policy oriented
towards stimulating such sectors as equipment manufacture, heavy cons-
truction, engineering and services, with potential spin-off to other areas of
industrial activity.

However, the foregoing depends on two important conditions, namely, the
availability of funds and the international context of nuclear energy. Both must
be carefully weighed up.

In fact, nuclear energy represents an intensive capital investment option. A short-
medium- and long-term study should therefore be made to determine whether
other priorities permit the financing necessary to ensure continuity of the
program.

Moreover, I previously mentioned some of the problems associated with nuclear
energy on the international scene. It seems clear that Czechoslovakia will be
moving more and more within these circles and will therefore have to rely on them
to all effects. The decision to undertake a nuclear project in any country is a long-
term commitment which requires not only that present circumstances be asse-
ssed to determine whether it is advisable, but also that thought be given to its
expected evolution ten years from now. Understandably, the only way to tackle
the problem is with a large dose of caution.

Under these circumstances, it would be advisable to estimate the maximum
means aimed at facilitating Czechoslovakia's integration into the international
nuclear fíe Id. The vehicle is the active participation in international organizations,
agreements of different kinds with foreign companies, collaboration in advanced
reactor development projects, etc. All this should be geared to searching for
participation in the new concept of technological standardization - from safety
criteria to plant operating and maintenance practices - permitting improvement in
safety, reduction in project execution times, increase in plant availability and
decrease in the final costs of energy, as objectives to be jointly achieved by all
countries interested in nuclear energy.

Within the context indicated, there is danger of losing one's sense ofresponsiblity
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which would be a grave error. It is essential to make international collaboration
perfectly compatible with the need to resolve our own problems by ourselves.
Taking a specific case, Czechoslovakia has it in mind to construct a new nuclear
plant and is evaluating different options. It is an important decision which may
require some time. This time can be put to advantage by promoting the formation
of a technical and management group oriented towards the new projects. Its
mission would be to develop a series of activities of great interest prior to
contracting the new plant.

It is not only a question of studying the site and evaluating bids, but also of carrying
out an array of activities and studies that extend from the nuclear regulatory policy
to a plan for international collaboration and technological transfer. It is necessary
to analyze the capabilities of local industry, establish project organization in detail,
study the financing aspects, the need of personnel, training programs, the
development and implementation of quality assurance systems, etc. To achieve
all this, it may be of interest to participate in one or more international projects for
advanced reactors, assign personnel to foregin companies or nuclear projects to
assist their training, within the framework of collaboration agreements. The team
should also have full access to the experience derived from the construction of
Temelin.

My recommendation goes along the same lines as before; place greater
emphasis on all tasks directed at personnel training, but not in an isolated way;
the people must be integrated into operating groups with a far-reaching, clear,
specific mission. Likewise, take extreme precaution before making large
investments to make sure that they are based on sound, long-term economic
ground. Moreover, it is very important to establish a scheme that favours free
competition and, with it, the option to choose, and that it enables you to assume
your own responsibility backed by a system which facilitates efficient control.
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