
;Vi '

Report on the Seminar on Supporting Industrial Infrastructure

Requirements and Development for Nuclear Power

Vienna International Centra, Vienna, 14 - 16 April, 1986,

INTRODUCTION

Over the past two decades the number of both developed and
developing countries initiating a nuclear power programme has steadily
increased although at different paces. At present eleven developing
countries have a nuclear power programme in progress. Altogether in
those countries 11 GW(e) of nuclear installed capacity are in operation,
over 12 GW(e) under construction and some more units planned. An
educated projection would indicate that, if those programmes continue and
a few additional developing countries introduce nuclear power in the
mid-term, the nuclear power capacity in those countries might total some
50 GWe by the year 2000 or shortly thereafter.

When compared with the forecasts made in the early 1970s, this
figure shows that much of the projected nuclear capacity in the
developing countries did not materialize and that the growth of nuclear
power has been much slower than anticipated.

A close analysis of the downward revision in the actual scenario for
nuclear power in developing countries would reveal that a large number of
these countries could not make any headway in going nuclear despite the
need for it, because of lack of the necessary infrastructure for them to
manage an increasing control over and participation in the execution of a
nuclear power project.

The execution of a nuclear power programme is a major endeavour that
national industries cannot forego and some extent of national
participation is a matter of necessity. Thus it is apparent that one
critical issue for the developing countries is how to assess, plan and
execute an appropriate long-term procurement policy for the expansion of
their electrical industry in particular as regards nuclear power plants.

By and large, turn-key supply arrangements have been and still are
generally adopted for energy sector investment projects in developing
countries and particularly for nuclear power projects. The reasons
include:

the complexity of the project, often beyond the domestic
technological and industrial capabilities of the recipient country;

independent procurement is generally limited by the difficulties in
raising domestic capital so that technology supplies are frequently
conditioned by financing considerations;
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the "losses" and delays incurred in the process of learning by the
potential domestic suppliers for meeting delivery schedules and
performance objectives of essential equipment, may put a too high
premium on the energy sector which is a key infrastructure for
development;

and finally, the fact that electric utilities tend to favour known
foreign suppliers in order to have a clear-cut identification of
responsibility for the performance of the procured plant equipment
and to preclude investment risk.

However, a prolonged and too extensive reliance on foreign suppliers
may not be desirable. Thus in some countries and particularly when the
development of the capital goods sector is viewed as a priority, an
increasing domestic participation in project execution is being adopted
as a matter of policy. In these countries, power projects will be
planned as packages to include: supply of engineering services, design
and manufacture of equipment or parts thereof, civil construction, plant
erection, testing and commissioning. A policy of national participation
would then consist of undertaking an increasing amount of these
activities in the country concerned using and progressively expanding the
participation of the national industry in the realization of the project.

When this policy is fully endorsed by the Government a systematic
promotional programme aimed at raising the general standards of the
national industry .is a must.

Hence the Seminar was intended to ac'-.:<'ess those issues which are
central in- the development of the industi: .1 infrastructure and review
the following problem areas:

Establishing the programmatic objectives of a realistic national
participation and the technology transfer which would be necessary
to qualify such a participation.

Promoting the level of industrialization which would be necessary to
attain the targeted national participation.

Assuring quality in industry by enforcing comprehensive QA programme
not only as an important tool for raising the standard of the
national industry. Also the role of QA as a tool for management
control to be applied throughout project execution is to be stressed.

Setting-up of a national R&D infrastructure to assist the transfer
of technology and act as a permanent assef to solve problems as they
arise in industry.
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CONCLUSIONS

From the papers presented and ensuing discussions, some general
considerations can be drawn.

When thinking about promotion of national participation and deciding
upon the extent of desired industrialization, it has been recognized that
the reasons for this can vary to a large extent from one country to
another. However, the positive results looked for in successful national
participation are very similar between the countries. Briefly the
results hoped for include:

Upgrading some of the existing technlogies and industries;

Creating opportunities to reduce import, save foreign exchange and
maybe even export;

Achieve some degree of independence or assurance of supply on some
critical items.

The many experiences discussed in the seminar showed that the first
step in the strengthening of the industrial infrastructures is a careful
definition in concrete and specific terms of the objectives of national
participation. These objectives may actually be different from one
country to another.

To carry out this preparatory work leading to the objectives it was
also recognized that this should be a team effort involving the concerted
and coordinated action of 3 main partners. Other partners also have to
come in but more in an assisting role. The main partners are:

The Government planners sponsoring the nuclear programme and the
other infrastructures necessary for the successful realization of
the national participation.

The utilities which will have to operate efficiently and safely the

completed plants.

The industry in its concerned sectors.

Three assessments .are necessary steps leading to objective
definition:

An assessment of what is needed for the nuclear programme and
especially for the plants in the way of materials, equipment and
services.

An assessment of what industrial capabilities and capacities exist
as well as what past experience is available that could be useful in
the execution of the nuclear programme.

An assessnent of the different scenarios and their consequences.
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After these first assessments, a few basic cases can be considered
which will eventually lead to the possible objectives of national
participation.

1. What can be supplied by the existing industries, using presently
acquired experience without virtually any modifications?

2. What can be supplied in addition by the existing industries if minor
adjustments and changes are made?

3. What additional contribution can be made beyond the previous
scenario, by the industry but this time with major rearrangements
and changes to the existing industry?

A further case may represent the minimum level of participation and
consists of:

What does the industry have to supply in materials and services in
order that the nuclear programme is not exposed to avoidable risks
and that during plant operation a minor plant breakdown does not
turn into an unduly prolonged plant outage?

The assessments and the careful consideration of each case and its
repercussions ultimately lead to the definition of what the objectives
could be for a desirable domestic participation and thus for the
industrial development programme which would be necessary to promote.
Carrying out this programme successfully was recognized to be important.
In particular the correct phasing of the industrial development process
with the phases of the nuclear programme was seen to be critical.

A number of considerations were brought out at this seminar that
also have to be taken into account before finalizing the objectives.
Some of the main ones were:

Availability of resources, manpower and materials-

Incentives that can be offered to those who are part of the

industrial promotion.

Degree of certaintity of the .nuclear programme and the risks of
interruption or slow-down.

Difficulty of reconversion of 'nuclear' industries into convential
ones with the likelihood that the products will not be competitive.

The type of reactor technology chosen is not a predominant factor in
national participation. In fact consensus of the meeting was that
if a country wanted to optimize its industrial contribution to a
nuclear programme, it should use a well proven reactor technology
even though a new technology may be highly attractive. The risks,
in time, money, technology transfer and in plant operation, are
already too important in proven nuclear plants without adding that
of a relatively new technology.
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Depth and range of technology transfer desired, knowing that any
acquired knowledge has to be continuously kept alive and updated.

Whatever upgrading is done in industries, this has to be
,. maintained. Is this really possible and cost-effective?-

The strength of the will of the Government to achieve the objectives
of the national participation.

Injection of pragmatism, realism and good commonsense in other
words, ambition with realism.

It was also seen that the economic criteria that have to be taken,
into account in establishing the objectives can vary from one country to
another and affect the extent of the targeted industrialization.

The seminar also brought out the usefulness of the Quality Assurance
function. It can be useful not only to ensure the manufacture of safety
related equipment. It can be also used as a management tool and
considered in the wider context of overall project execution. When QA,
suitably adapted, is used on conventional equipment it was also
recognized to be cost and time effective to both the utility and
ultimately to the manufacturer. It was considered that the degree of
formalization or paperwork used in QA should be less bureaucratic in
those countries with a mature nuclear industry and be detailed in those
countries with relatively limited experience in QA.

Because of the importance of deciding upon the objectives that are
best for the country, recourse is often taken to foreign, neutral experts
and to the experience of other countries. In the feedback of experience
there are existing organizations that can be used, such as those
associations, linking the utilities, industries, certain ministerial
entities and so on. When looking at another country's experience it was
clear that one should endeavour to look at those having a 'profile' as
close as possible to ones's own.

The extent of desired participation is often expressed as a
percentage of materials and services to be produced locally. First of
all, it was pointed out that the non-nuclear part of a nuclear plant
represents already a very substantial contribution. Secondly, it was
admitted that the percentages decided upon have to be used in a realistic
manner. It is however acknowledged that percentages have to be used as
targets otherwise either the programme would be exposed to a high risk or
the extensive reliance on foreign suppliers coula impede the contribution
of the national industry.

Tht: Seminar also brought out the experience of those countries which
embarked upon nuclear programmes and the decree to which the
'participation of the national industry was successful. On one extreme,
there was the experience ot the developed countries where participation
took place in a context of an already heavily industrialized nation and
at the other extreme with most successful results there was the
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experience of some developing countries where the 'nuclear'
industrialization was grafted upon the existing industrial infrastructure
in caretul well thought out steps. It was- even admitted that initial
time and cost could be sacrificed in order to achieve the long term
objectives and that this in the end was found to be justified.

TJie Seminar stressed that when an increasing domestic control over
project execution, while a nuclear programme evolves, is sought, the
setting-up of a national RAD infrastructure over a wide range of
technology is a must. It was recognized that scarse resources in
developing countries could limit the role of the R&D organizations to
solving prot^lems as they arise in industry while absorbing the technology
transfer and helping to preserve the results of the transfer."

Discussion further indicated the,important role that an R&D
infrastructure can play in support of a developing engineering industry.
Without being exhaustive, services and functions which were found
significant included:

computer support for design and complex structural stress analyses

skill for special tooling and maintenance support

consulting services for geolo*gy, sei-smology, meteorology, soil
mechanics, etc.

welding procedures and qualification, material testing and
validation, assistance with acquisition of unfamiliar manufacturing
processes

help establish QA disciplines in industries with limited resources

enforce radiological protection and environmental monitoring

assist in establishing national standards

advise the national industry on how to become an intelligent client
of supplier services

The question of furnishing an R&D organization with an expensive
tool such as a research reactor was also debated. It was recognized that'
while a research reactor may not be essential if only "minimum
requirements" are sougtrt, its role becomes significant for fuel testing
and development if independence in the front-end fuel cycle is a target.

Research reactors can also assist in accident simulation analysis
and core design computer codes validation. Such a use of a research
reactor ib however justifiable only for comprehensive and already
advanced nuclear power programmes and may not be a priority for
developing countries.
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