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ABSTRACT

Developing nations use the nuclear plant option to satisfy important overall national development
objectives, in addition to providing economical electric power. The relative importance of these
two objectives changes as the nuclear program develops and the interim milestones are reached. This
paper describes the three typical stages of nuclear power development programs. The first and the
second generations are development phases with the third generation reaching self sufficiency.
Examples are presented of European and Far East countries or regions which have reached or are
about to step into the third generation phase u£ development.

The paper concludes that to acnieve the objective of a nuclear power self sufficiency, other than
merely filling the need of economical electric power, a careful technology transfer plan must be
followed which sets realistic and achievable goals and establishes the country as a reliable and
technically competent member of the nuclear power industry.

INTRODUCTION

Providing economical electric power is one
ot many important factors contributing to the
improvement of the general economic standard of
a country. After a country reaches a certain
level of industrial development, the technology
of electricity production can be and is being
used by many nations as a stepping stone to
further develop their human and industrial
resources, thereby laying the foundation of a
self-reliant economy. This is particularly
true for nuclear power, because it involves a
higher level of technology and quality than
other means of electricity generation. For
this reason, many developing countries consider
this a positive factor when evaluating the
relative values of nuclear power.

The application of nuclear power in the
important role of development of a nation, must
go through an evolutionary process. At the
outset of a nuclear program, some developing
nations have chosen the so called turnkey
approach to satisfy the immediate need for
economical electric power. This is normally
done for the first generation of a nuclear
Dower program, in the belief that the lack of
fully trained local resources prevents them
proceeding in any other manner. This approach,
however, does little in helping the developing
nation achieve self sufficiency in the nuclear

power industry or even in the area of reliable
plant Operation of their plant once completed.
This is due mainly to limited technology
transfer and training and because of limited
opportunities for direct "hands on" involvement
by the developing nations personnel in
responsible decision making positions.

The second generation of development
usually occurs during the design and
construction of an additional nuclear plant.
Using knowledge gained during the first stage,
the national personnel take a more involved
role sharing responsibility with foreign firms.
This results in an island or component approach
where several foreign and local contractor and
suppliers are involved. By gradually
increasing the localization and technology
transfer requirements for the successive
nuclear projects in the program, the nation
will reach a stage where it is ready to take on
almost full responsibility for the execution of
their nuclear program in the third generation
of nuclear power development.

In the third generation of nuclear power
development, the developing nation's
engineering and management personnel, having
gained experience from stages 1 and 2 perform
all engineering and design work in cooperation
with, or under the supervision of, a foreign
architect-engineering firm in a consulting
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role. In addition, a large percentage of the
equipment design and manufacture is also
performed either directly by already qualified
local suppliers or under subcontract with
foreign suppliers. A very comprehensive "hands
on" technology transfer program with decision
making responsibility is instituted to assure
that the local entities are prepared to take
over the nuclear program with only specialty
involvement of foreian architect engineers or
suppliers.

When we are talking about a development
pattern, we assume that the developing nation
is committed to a nuclear program that will
progressively make them self reliant. This
commitment must have a well planned approach
and must define the time frame and goals for
implementation of their program and other
objectives the nation desires, such as
minimizing foreign expenditures, and maximizing
local contribution to achieve self reliance at
the earliest possible time.

The starting point of the nuclear program
and the number of individual plants in each
stage may vary from country to country
depending upon the status of the overall
development at the beginning of the nuclear
program and the rate at which the nuclear
program is to be developed. No two nations
approach the problem exactly the same way as
local conditions and objectives may vary
significantly. All of them, however, attempt
to reach the same ultimate goal; nuclear power
self reliance.

STAGES OF DEVELOPMENT

In order to appreciate the significance of
the third generation of the nuclear power
program in the overall development pattern, it
is necessary to briefly review the earlier
stages. The initial stages are described here
only to illustrate the gradual nature of the
process and not to discuss the relative merits
of these approaches.

1st Generation - Large Foreign
Contribution

In the first generation of a nuclear power
development program, there is almost exclusive
reliance on the foreign suppliers, architect-
engineers and constructors for the completion of
the initial plant. Some amount of training on
the part of suppliers is necessary to assure
safe reliable operation of the plant. The
management and the direction of the project is
almost entirely upon the main foreign
contractor. Construction is usually
accomplished by local contractors with foreign
construction management. Local design is
sometimes allowed for non-critical areas of the
plant.

The contractual approach often used for the
first stage is the so called "Turnkey" approach.
In this stage, it is recognized that too high a
local participation may be counter-productive to
overall cost, schedule and quality objectives.
This method is often adopted by nations who do
not intend to embark upon an ambitious nuclear
program, yet want reliable electric power
supply, or in the cases where the overall level
of numan and material resources do not allow a
more active participation on the part of the
nation at the start of a development program.

A somewhat higher level of technical and
industrial development of the nation may allow
variations to the contractual approach. In that
case, the island or multi package approach may
be used which allows participation in the
decision making throughout tbe project. The
overwhelmingly high foreign content and the lack
of comprehensive technology transfer through
"hands on" participation and responsible
decision making are disadvantages to this
approach. The nation still gains some
experience and self confidence by participating
in a limited way in this first-of-a-kind
approach which helps to build the resource base
for the second generation.

2nd Generation - Intermediate Local
Participation

During the execution of the second
generation of the nuclear power program, the
pattern leading to a self-reliance stage can be
established. It must be carefully coordinated
with the various entities of the developing
country, namely, with the owner/operator of the
plant, local architect-engineers, construction
contractors, manufacturers and regulatory
agencies. The contractual approach must lend
itself to the increased participation and it is
almost always consist of a variation of the
island or components approach.

Although the bulk of the actual design and
manufacturing work is still accomplished by the
foreign suppliers and the foreign architect-
engineers, the overall management of the project
may be taken over by the owner, they participate
in the decision making and assure that not only
the plant objectives are achieved but the
technology transfer and local engineering and
manufacturing objectives are achieved according
to the plan. Construction is accomplished by
local contractors under local management
supported by a foreign construction management
team.

Technology transfer to the developing
country organizations becomes an organized part
of the project execution accomplished by
participation in the management and design as
well as by localization of manufacturing under
the responsibility of the foreign suppliers.

671



3rd Generation - Maximum Local
Participation

In order to step successful!:.1 into the
third stage of nuclear power program
development, the nation will have to achieve the
pre-requisite level of sophistication and
quality in all the applicable fields of
interest; management, design and manufacturing.
In this phase, the local entities will take sver
the responsibility for all the key aspects of
the projects with the foreign suppliers,
architect engineers and other organizations
playing a support role often ÜS subcontractors
to the Icc3l entities.

Although the third generation nuclear power
program appears to satisfy most of the national
goals of a developing nation in terms of
achieving self-reliance, many of them do not
consider it as the end of the road but as a
necessary stage in reaching complete future self
reliance, in the nuclear industry.

Table 1 compares the various aspects of the
first three generations of nuclear power program

development, the details of the third
generation, the subject of this paper, follows.

THE THIRD GENERATION

The characteristics of the third generation
nuclear plant development is evident in the
comparison shown in Table 1. The owner takes
full responsibility of the individual project.
Local architect-engineers, suppliers and
contractors are contracted for the services and
supplies. The foreign contribution is solely as
a subcontractor to the local entities or for
specialised consultation.

Contracting Approach

The component (multi package) approach for
services and supplies is the most suitable at
this stage of development. The Owner will have
achieved the experience of managing the large
number of suppliers and contractors from the
earlier experiences. In addition, he is
familiar with the local contractors and their
relatiotiship with their foreign subcontractor.
The owner through the control of the contracting

TABLE 1. COMPARISON OF THE
THREE GENERATIONS OF NUCLEAR POWER PROGRAM DEVELOPMENT

Generations of Nuclear Power Program
1st 2nd 3rd

Contractual Approach

Project Execution

Overall Management

Project Management

Design Engineering

Field Engineering

Nuclear Steam Supply

Turbine Generator

Balance-of-Plant Equip.

Construction

Construction Mgmt

"Hands On" Technology Transfer

Turnkey

Owner

Island or
Component

Owner

Component

Owner

Foreign
Contractor

Foreign
Contractor

Foreign
Contractor

Foreign
Contractor

Foreign
Contractor-

Foreign
Contractor

Local
Labor

Foreign
Contractor

Minimal

Owner/Foreign
A/E

Foreign A/£

Foreign "/E

Foreign
Supplier

Foroign
Supplier

Foreign
Suppliers

Local
Constructor

Owner/Foreign
Constr. Manager

Moderate

Owner

Local A/E

Local A/E

Local
Supplier

Local
Supplier

Local

Suppliers

Local
Constructors

Owner

• Extensive
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approach rot only controls the execution of tne
project and assures that it is built on time,
within budget and with the required quality but
it acts as an instrument of the national policy
to he]p upgrade the country's human and material
resources. As indicated before, the latter is a
very important aspect of a nuclear power
development program.

Design Engineering

The pre-requisite for contracting design
engineering to a local architect-engineer (A/E)
firm is that it has a sufficiently large number
of personnel which has been educated and trained
on all facets of design engineering of nuclear
plants during the earlier stages of development.
In addition, it must have all the necessary
procedures and computer programs either
internally developed or acquired from previous
architect-engineers. Only in that way can the
local architect-engineer aspire to the
responsibility of undertaking the design of the
plant and its attendant liabilities.

An A/E must have the depth to handle a
large number of problems that may come up
during the project, some of which may not have
been encountered on previous projects. A local
A/E attempting to undertake its first assignment
can not expect to have that kind of depth.
Therefore, the presence of a foreign A/E is
normally required as subcontractor and
consultant to the local A/E.

The actual execution of the design process
may start in a foreign location to take
advantage of the experience of the foreign A/E
at least for the preliminary design phase.
During the successive phases, the work is
conducted at the offices of the local A/E with
the members of the foreign A/E organizationally
integrated into the design team. Support from
the foreign A/E is provided contractually to
assure the special work can be executed at the
offices of the foreign A/E when required. With
this arrangement, the local A/E may provide as
much as 80 to 90 percent of the total
engineering manhours required to complete the
project. Similarly, most of the design
engineering work provided by the foreign A/E can
be performed in the host country in the
integrated project team.

Procurement

A key feature of the third generation
nuclear power program development is that
essentially all the contracts for equipment
supply, including those for the Nuclear Steam
Supply System (NSSS) and for the Turbine
Generator (T/G) may be issued to local
manufacturers most of whom are licencees of
qualified international suppliers. Naturallyt
it can be accomplished only in countries where a

broad industrial infrastructure has been
developed through technology transfer during the
earlier development stages and in similar
industries. The purpose of this industrial
development is not only geared to supply
components for the local nuclear plant but
through the required quality enhancement of the
entire industry to achieve a more competitive
position in the world market.

Considerable localization may take place
during the first and second generation of
nuclear program development. However, the lead
responsibility for the component is often left
with the foreign supplier even if a .large part
of the work is accomplished by a local
subcontractor. Reversing these roles for the
plants in the third generation nuclear power
program requires considerable planning and
astute contractual arrangements to induce the
foreign suppliers to provide all their pertinent
technology to a loca] supplier who in turn may
become its competitor in the world market place.

This approach in the equipment supply for
the third generation plants is by no means
universal or mandatory for a successful nuclear
program development. Many countries do not have
the industrial infrastructure necessary to reach
self sufficiency in all the equipment and
materials supply of a nuclear plant, because of
their particular economic development pattern.
In this case, a foreign supplier will remain
responsible as in the earlier development
stages.

The decision to achieve complete
localization of manufacture requires a large
degree of self confidence and maturity. A
premature push into complete self sufficiency
without adequate foundations not only may
jeopardize the timely completion of the nuclear
plants but can significantly affect the
confidence in its safety and economic viability.
It may also result in over investment in local
manufacturing capability without sufficient
market to support it over a longer term. It may
also impede the future introduction of best
available technology and access to research and
development.

Construction

Usually the developing nations achieve self
sufficiency in construction of nuclear plants
before they do so in other fields such as design
and manufacturing. This is largely attributable
to the nature of the construction work. A large
part of the construction experience can be
obtained in other large and complex industrial
projects. Only the management and quality
aspects must be upgraded to satisfy the needs of
nuclear power plant construction. The
management and organizational requirements to
cope with the large quantities and the demanding
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schedules associated with nuclear plant
construction can be acquired with nominal
foreign assistance.

Commissioning

Even in the third generation, it is very
important to have the full support and
assistance of the foreign A/E and suppliers to
resolve in a timely manner the numerous
unforeseen problems that always arise during
commissioning. This is when the "real" transfer
of technology for successful plant operations
and maintenance occurs. It also requires early
involvement of the foreign assistance. It is
this stage that builds real self confidence.

Technology Transfer

The technology transfer process is an
integral part of the third generation of nuclear
power program development and achieving self-
sufficiency. It is, therefore, important to
discuss it in some detail. Although it is
performed during earlier stages, technology
transfer is the key to reach self sufficiency
during the third generation of the nuclear power
and complete independence later.

The principles of transfer of technology
and training cover the full range of
manufacturing, engineering, procurement,
construction, operations, maintenance, plant
betterment and management functions.
Participants in the process must commit high
quality resources and work together closely as
professionals to accomplish difficult
objectives. Achievement requires careful
structuring of transfer and training programs
and coordination with execution of project work
or operating plant activities.

Such acquisition of new technologies and
the building of ancillary skills necessary to
operate, maintain, plan, expand, implement and
originate newer technology is performed as an
integrated, managed process.

Figure 1 shows this road to self-
sufficiency. It has many paths, crossroads, and
obstacles. Success depends upon planning,
commitment, diligence and guidance over
substantial periods of time involving many
different functions and disciplines applied to a
number of different projects or plants.

ORGANIZING STAFFING OPERATING GROWING ACHIEVING

COMMITMENTS

STRUCTURING

MOBILIZATION

TEAM BUILDING
AND

SYSTEMS

INTERNAL K
TRANSFERS ]^

INDUSTRIAL
RECRUITS

INSTITUTIONAL
RECRUITS

PROJECT
PARTICIPATION

• DECISIONS
• RESPONSIBILITY
• PRODUCTION

CLASSROOM
TRANSFER

• KNOWLEDGE
• SKILLS
• SPECIALIZATION

DOCUMENTATION
DEVELOPMENT

• MANUALS
• STANDARDS
• GUIDES

LOCALIZATION
SUPPORT

• INDUSTRIAL QC
• INSTITUTIONAL DC
• PROFESSIONAL OC

METHODOLOGY
MODERNIZATION

ASSUME
TECHNICAL
LEADERSHIP

• PROJECTS
• CHIEF ENGINEERS

• SPECIALISTS

ASSUME
SUPERVISORY
LEADERSHIP

• I'HUJEUIS
• DISCIPLINES
• FUNCTIONS

ASSUME PRODUCTION
CONTROL LEADERSHIP

• HOMEOFFICE
• FIELDOFFICES
• OTHER OFFICES

ASSUME
MANAGEMENT
LEADERSHIP

• PROJECTS
• DEPARTMENTS

• bUblNtSS

SUFFICIENCY

• PLANNING
• PRODUCTION
• TECHNICAL
• MANAGEMENT

COMPUTER AIDED DESIGN
DESIGN MODELS
COMPUTER PROGRAMS
WORD PROCESSING

Fig. 1 Technology Transfer
The Road to Self Sufficiency
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Time can be compressed by the deliberate
transfer of technology and knowhow if done as a
planned and managed process under consistent
conditions and with continuity of participation.
The process of increasing capability is a multi-
faceted system of interrelated events each
having a positive effect on the other.

Technology transfer as a managed process
must be approached in a manner which is
systematic, very much like performing a major
project or developing a new technology. It has
a planning or definition phase, a commitment
phase, a mobilization phase, and an operation
or implementation phase as well as a performance
analysis or improvement phase.

Like technical development, technology
transfer is iterative in practice with each
preceding step aiding the direction or emphasis
of subsequent steps. Above all, it requires
close cooperation between the transferor and the
recipient to reach maximum effectiveness.

Because it is a practical skill that is
being imparted, learning by doing has proved to
be the most successful technique for achieving
this goal. This does not, however, imply that
understanding the theory behind the practice
need not occur. In fact, just the opposite is
true. Due to the technical nature of the skills
involved, the theory must first be learned in
the classroom environment, later to be followed
by on-the-job participation. This approach
ensures not only that new technology is learned,
but that it is also understood.

The participant must emerge from the
transfer process having learned something and
not only have been exposed to instruction. The
technology which has been transferred is then
put to use by assigning the participants to a
work situation where the practice of these
skills becomes necessary in order to get the job
done properly.

For the above reasons, it is necessary that
the preliminary planning process with the goals
for technology transfer be clearly identified
and implemented between the parties. Support
may be received from other cooperating
governments, international agencies, engineers,
suppliers, and numerous other organizations who
have experience in these important matters.

Of equal importance is a realistic survey
of the capabilities of the local industry to
support the nuclear power development program.
This survey should include information gathering
to establish their capabilities for quality,
co3t, and schedule performance on projects of
considerable magnitude and complexity. Once the
basic information has been verified and
evaluated, it should be possible to determine
the assignment of responsibilities for local

participation in the project. Recommendations
may include such matters as training of
personnel, transfer of technology with other
organizations, expansion of resources such as
equipment and facilities, the establishment of
licensing or other contractual arrangements with
qualified organizations and possible
participation in similar type activities in
other countries. It is very important that
these decisions be based on a very realistic
outlook of the capabilities of the national
organizations in order to best ensure the
overall success of the program. Over optimism
in any element could potentially result in
subsequent problems in the implementation of the
overall program.

It is also important that the advantage of
gaining the higher technology be considered as a
positive impact on the other national resources
as experienced in other newly developed
countries with a nuclear power program.
Significant improvements in the level of
national technology, quality, management and
export competitiveness have been demonstrated.

Standardization

The level of technical development achieved
in the nuclear plants during the third stage of
the development program makes it possible to
plan for a standardized approach for future
nuclear plants provided that the demand for
power requires them to be installed in rapid
succession and an enveloping site criteria can
be applied.

The basic principles of the standardization
dictate that at least four to six units be
constructed to the same design employing the
same NSSS and T/G as well as the same balance of
plant equipment. It is also important that the
same licencing and design standards and codes be
applied.

The effect of standardization goes beyond
the design, manufacturing and construction
aspects. It improves operation and maintenance
and operator training and spare parts management
as well. -

DEVELOPMENT PATTERNS

Bechtel has been associated with the
nuclear power program in a number of developing
countries in Europe and in the Far East. At
least two of the countries, Spain and Korea, and
Taiwan of China have already reached the level
of the third generation of development or are
about to step into it. All of them have
followed the traditional pattern but differed
somewhat on how they started, how long they
stayed with the first and second stage stage,
what objectives they set for themselves in the
third generation phase and which direction they
want to move in the future:
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At the start of their nuclear program,
Spain already had a relatively firm industrial
base. A number of engineering and construction
companies had already been established upon
which a relatively ambitious nuclear power plant
program could be based. From the very outset,
the government set the objective of increasing
the local content both in engineering and in
manufacturing. In addition, the various private
and government owned utility companies were
prepared to undertake the task of managing the
nuclear plant program.

The result of this status of development
was that Spain quickly passed the first stage
approach which is characterized by the almost
complete reliance on foreign supply and
engineering. Instead they moved directly to
arrangements more typical of the second
generation projects.

Management of the projects were completely
in the hands of the Spanish owners with some
assistance from foreign companies.

Engineering and design responsibility was
contracted primarily to foreign A/E's with the
provision that the bulk of the work, after the
preliminary engineering phase, be done in Spain
utilizing Spanish A/E's with strong emphasis on
technology transfer,.

Construction has been done traditionally by
Spanish contractors under the management of the
Owners with assistance from qualified foreign
constructors.

To assure that the Spanish industry could
provide as much equipment for its nuclear
program as possible, Spain established
industrial enterprises as licencees of foreign
NSSS and T/G suppliers. The contract for the
main equipment supply were still issued to the
foreign companies; however, with the provision
that the equipment be fabricated at the
facilities of the Spanish licencees as much as
possible. Other equipment was procured on the
Spanish or world market on the component
approach bases with very high localization.

In the engineering and design field, the
Spanish A/E's have rapidly moved to the stage
characteristic of the third generation. They
rapidly developed to the level that they are now
attempting to enter into the world export market
on their own merit in association with foreign
equipment suppliers or A/E's..

As to the NSSS and T/G supply, Spain
appears to have reached a high degree of self
sufficiency as a matter of industrial policy and
strong licencing arrangements.

There is no question that the nuclear
program particularly after it reached the
equivalent of the third generation has
significantly contributed not only to reducing
the foreign exchange requirement of the nuclear
program, but to the upgrading its engineering
and manufacturing industries. Although the
future growth of the nuclear program is somewhat
cloudy in Spain, there is no doubt that there is
a solid basis for its resumption. This was
achieved during the third generation of their
nuclear power program. It can be predicted that
Spain will continue on this well proven road
when the nuclear program is resumed.

Taiwan of China

With limited indigenous natural resources,
Taiwan recognized that it must develop its
considerable technical resources to achieve its
economic objectives. In the electric energy
production area, nuclear power showed early
promise, and Taiwan Power Company made strong
commitments for its success. As a result, when
they committed to their first nuclear project,
Taiwan skipped the traditional first
development stage. They were able to do the
overall project management and construction
management by themselves with limited foreign
assistance. Engineering was contracted to a
foreign A/E and the equipment supply to U.S.
suppliers on the component bases with relatively
limited localization.

Several nuclear projects were done during
their second development stage essentially
based on the same principle. Localization of
equipment and material supplies were increased
in harmony with the overall industrial policy of
Taiwan .Overall project cost, schedule and
quality performance has been very favorable.
Plant operating performance has also been very
good.

In the engineering and design field,
deliberate steps were taken to achieve essential
self sufficiency. A joint venture company was
established with Bechtel with the charter of
increasing the local content of engineering
in the successive nuclear projects. This joint
venture company undertook certain detailed
design work mostly at the field location under
the direct supervision of Bechtel as the main
A/E.

Through the extensive technology transfer
program and the actual experience gained, the
joint venture company, Pacific Engineers and
Constructors (PECL) has been able to obtain work
on various U.S. and Japanese nuclear projects.
It has reached the stage of development when it
can undertake the full engineering and design
responsibility for the next nuclear project in
Taiwan for which extensive preparations have
already been made.
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With this next project, Taiwan will have
reached the third generation phase with as much
local contribution as its overall industrial
policy allows and it is seriously thinking on
developing a standardized nuclear program for
its future post third generation plants.

Republic of Korea

Among the developing nations with an active
nuclear program perhaps Korea is the best
example of a country which has gone through the
first two generations in a nuclear power program
development in the "classical" manner. It is
about to embark upon the third generation of
program development.

Since the economic of nuclear power proved
itself for an early start in Korea, the country
embarked on it before the indigenous resources,
either human or industrial, could be trained to
contribute significantly during the first stage
of nuclear plants. Those projects, therefore,
were executed on a turnkey bases where foreign
suppliers and A/E's were responsible for
practically all the work under the overall
management responsibility of the Owner. Even
the major Korean construction contractors were
subcontractors to the foreign suppliers with
only limited balance-of-plant equipment and
material supplied locally. Organized technology
transfer and "hands on" experience was limited
but an important start.

During the execution of the first stage
plants, Korea prepared plans for the second
generation with ever increasing specific
localization goals to be achieved in engineering
and equipment supply through technology
transfer. In .order to reach this goals, it was
decided to change the contractual approach to
the components basis.

A Korean engineering company was designated
to be the recipient of the technology. They
participated in the design work at the Bechtel
offices and they were responsible for the field
design work under Bechtel's technical
supervision, A formal technology transfer
program was instituted.

The procurement of equipment followed a
very rigorous plan of increased local content.
The foreign NSSS and T/G suppliers were
obligated to fabricate certain percentage of
their equipment in designated Korean shops.
Host of the balance-of-plant equipment was
procured through U.S. suppliers. Some of them
were required to fabricate parts of their
equipment in Korea. Certain equipment and
material, supply was contracted directly to
Korean pre-qualified suppliers.

Korean construction companies were
responsible for all construction work contracted
by and under the direct management of the Owner
(KEPCO) with Bechtel providing support at the
field in a joint management team.

Korea greatly enhanced their project
involvement by applying the "replication"
concept between two second generation plants.
Their cost, schedule and quality performance has
been very favorable. Plant operating
performance has also been good.

This second stage development proved to be
a success not only in terms of timely completion
of the project, but in terms of preparing the
Korean engineering and manufacturing industry
for the next large step for self sufficiency to
be achieved in their third generation plants to
be committed shortly.

CONCLUSION

The nuclear development program of a
developing nation in addition of its own
economic merits can significantly contribute to
the development of the countries human and
material resources. This can lead to increased
or essentially complete self sufficiency in the
nuclear plant design, manufacturing and
construction. Going through the third
generation development phase, the developing
country can aspire to achieve a level of self
sufficiency which will enable the country to
become a member of the worldwide nuclear
industry.

To reach this stage, a realistic plan must
be established and followed; otherwise, it may
result in unusable capacities and resources .
which few developing countries can afford. The
achievements of the countries which have gone
through this phases can serve as an example of
success which must be tailored for the situation
of other nations.

We are optimistic about the national
capabilities beyond the third generation and
continue to support their drive toward self-
sufficience and acquisition of more advanced
technology.
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