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Introduction

The energy policy of any country has a fundamental influence on

its economy. Moreover it influences a nation's industrial-,

transport- and agricultural policies and as a consequence Labour

and populative settlement policies, thereby creating interactions

especially with social policies. Therefore an adequate supply of

energy and appropriate energy planning has considerable in-

fluence on the prosperity of any particular country.

Due to the manifold and long-term effects of a nation's decisions

made in the field of energy, the preliminary planning phase is of

particular importance. The greater the precision and thorough-

ness of coordinating an energy program with all its related prere-

quisites and implications with the other policies and related

plans of a country, the greater the benefits for the development

of the country concerned. Therefore, a developing country which

considers launching a nuclear program within its overall energy

policy should put as much efforts as possible into the

investigation of all relevant aspects of such an important

decision in order to elaborate a program which properly suits the

country's energy needs as well as reflects its existing and

future capabilities. It seems advantageous for a developing

country to enter into cooperation arrangements with an

experienced partner country already in the preliminary planning

phase of exploring the different aspects of a nuclear power

program.

Figure 1 features a compilation of essential areas of influence

requiring investigations during the preliminary planning of a

nuclear power program. The first step may be to examine the

prognosis of the country's energy demand and to determine the

best way by which this energy demand can be met in the long

term, while making effective use of the country's own energy

resources.
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This involves the analysis of data and objectives relating to

the increase of population and economic growth as well as the

nation's industrial infrastructure and potential.

The importance of having one experienced partner country already

in this very important preplanning phase becomes apparent if one

realizes that at the end of preliminary planning about 70 % of

the project costs are as a rule already fixed as decisions have

been made on the dimensions of a project. This demonstrates the

need for an experienced partner who is capable of keeping track

of trends and may offer to the developing country alternative

solutions both in the technological and economical fields.

Levels in the Establishment of Cooperation ftgreements

With regard to the establishment of cooperation arrangements

between a developing country and a partner country there are no

universally applicable guidelines for the levels to be observed,

since the specific conditions of each individual case will have

to be taken into consideration.

However, a three-level concept has proven to be most sucessful

for long-term harmonious cooperations between the Federal

Republic of Germany and its partner nations. Figure 2 showns how

a concept for a long-term cooperation and related technology

transfer could be established. Within any long-term cooperation

in the nuclear field between two countries the governments

involved play an important rule. This is true not only because of

the international agreements in connection with the Non-

Proliferation Treaty. The large number of authorities,

enterprises, research institutes, etc., as well as in most cases

the financial dimensions of the cooperation make it evident that

preferably governmental agencies should undertake the coordination

and moderation of such complex long-term cooperations.
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Thus, at the first level, the governments involved can conclude

basic, agreements serving as a framework forjoint scientific re-

search projects and technical development programs on a broad

basis. These agreements may cover the entire spectrum of scientific

research and may go far beyond mere energy subjects. They are

often the basis for a more intensive form of cooperation which

may vary in line with the .requirements o'f the partner country.

It is, however, also feasible that activities at the subsequent

levels could be tackled without exhausting all the possibilities

of the-first level.

At a second level, comprehensive cooperation agreements can, for

example, be concluded in the energy sector between counterpart

research centers, universities, institutes and administrative

bodies. This cooperation normally takes place in the form of ex-

change of scientists, reciprocal seminars and guest professorships

as well as the performance of application-oriented R&D projects.

The scientists and engineers of the recipient country have the

opportunity to familiarize themselves with the present state of

art in the field.of technological development and with project

processing and management.

At this second level it is also possible to perform fundamental

investigations concerning the energy sector, e.g. specifically

investigate the energy structure of the partner country, expansion

of the grid system, etc. The experience of engineering companies

and of the power plant industry may be "incorporated even prior to

the planning of specific projects in the partner country.

Should these investigations result in a decision of the partner

country to establish a nuclear power program, a third level will

cover a broad based cooperation in the nuclear field including'

a large number of different types of cooperation contracts in
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various fields. In this stage of bilateral cooperation between

two countries main emphasis will be put on industrial cooperation

because the aim at.this level is the transfer of technology in

question on a commercial and industrial scale.

Spectrum of Technology Transfer in the Nuclear Field

The spectrum of areas for a technology transfer in cooperation

with the Federal Republic of Germany in the field of the peaceful

use of nuclear energy constitutes a complete program. This pro-

gram is illustrated in Figure 3, starting with the initial

planning of an energy supply system, via technology transfer

related to engineering, erecting and commissioning of nuclear

power plants as well as manufacture of its components, to the

processing and storage of radioactive waste, and including joint

research and development work.

Depending oh the fields of interest and -the conditions prevailing

in the partner country, the cooperation can be implemented in

its entirety or in specific areas only. Cooperation may be restricted

initially to the establishment of the infrastructure for uranium

exploration and mining. Further areas, e.g. the construction of

nuclear power plants, may be added at a later point of time, thus

building up step-by-step a balanced concept for nuclear energy

utilization.

During the implementation of a nuclear power program the existing

capabilities of the partner country have to be stepwise increased

and developed in order to reach the final aim of self-reliance

of the national industry.
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Figure A shows that in order to reach said aim a large number

of cooperation relationships have to be established between

different partners, i.e. industrial partners, utilities, research

institutes as well governmental and administrative agencies.

This results in a network of cooperation agreements between the

two countries of an extremly complex structure. The prevailing

situation in most of the developing countries necessitates

restructuring, expansion of capacities, improvement of quality

or foundation of companies in order to establish the conditions

for taking over nuclear tasks by the national industry. In

addition the new foundation of government-owned companies

can become necessary in fields where the national private

industry is not prepared to assume the risks.

It is of vital importance that the manifold activities

connected with the implementation of a nuclear energy program and

the related technology transfer are coordinated in such a manner

as to obtain a consistent system. A governmental organisation in

charge of the coordination can contribute a great deal in this

respect.

Forms of Industrial Cooperation Agreements

The forms of cooperation and the types of cooperation agreements

resulting thereof will depend on the know-how and technical

potential already available at the national recipient company.

The different types of related cooperation agreements have to be

tailormade in any individual case and may include patent license

agreements, know-how agreements, technical cooperation agreements,

joint venture agreements as well as supply agreements-

Depending on the specific needs of the recipient company the

technical contents of the individual agreements may cover any or

all of the following:

transfer of technical documentation

performance of training services in the FRG
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delegation of experts to the recipient companies' facilities

rendering of addition technical assistance services

The most common agreements refer to technical cooperation, which

covers not only the transfer of blueprints but includes also

training of the recipient's personnel and delegation of experts

to the recipient's country as well as rendering of additional

technical assistance, causing thereby also a transfer of the un-

written know-how and know-why.

The most comprehensive form of long-term cooperation is the

foundation of a Joint Venture company. By participating in a

Joint Venture Company the experienced partner not only commits

himself to transfer all his available technical know-how to the

Joint Venture Company but in addition is prepared to share the

economical risks of the company.

Brazilian-German Partnership in Technology Transfer

To show the complexity of technology transfer and cooperation

arrangements involved within the implementation of a nuclear

power program the Brazilian-German Partnership in technology

transfer may serve as an example (Figure 5).

As a follow-up to the general agreement on scientific cooperation

concluded as early as 1969, Brazil and the Federal Republic of

Germany agreed in June 1975 on a comprehensive long-term co-

operation program on the peaceful use of nuclear energy. It is

the central goal of this program to enable Brazil to adopt

the complete nuclear power technology, especially for 1300 MW

nuclear power plants of the pressurized water reactor type. The

joint construction of these plants, with national participation

increasing from plant to plant, is therefore one of the essential

provisions.
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As featured in this Figure, nuclear know-how and technology is

being transferred to the Brazilian partners by means of joint

ventures, cooperation agreements and the technical involvement

of private industry.

Within this framework, the four joint venture companies NUCLEN,

NUCLEP, NUCLAM and NUCLEI/NUSTEP established by NUCLEBRAS

together with German and other European companies assume a key

function.

NUCLEBRAS, the state-owned holding company for nuclear activities

founded at the end of 1974 by the Brazilian Ministry of Mines

and Energy to set up the infrastructure for the nuclear power

program, has a capital majority in these joint ventures. Together

with the regional electric utilities which are subordinate to

the utilities association ELECTROBRAS, NUCLEBRAS plans and monitors

the construction of nuclear power plants and component manufacture

in Brazil.

To reach these goals, NUCLEN, the Brazilian company for the

transfer of power plant engineering know-how was founded in

December 1975 by NUCLEBRAS and KWU. This engineering company will

gradually take over the design, erection and commissioning of the

nuclear power plants as the follow-up units are installed. The

transfer is accomplished by extensive on-the-job training of

Brazilian engineers in conjunction with the delegation of ex-

perienced KWU personnel to Brazil. Experts are assigned to

commercial and engineering departments, others are responsible

for on-site activities and for the promotion of Brazilian

industries, starting with the project Angra 2 and 3.

In the respective fields covered by the other three joint ventures,

the European companies familiarize the Brazilian partners in a

similar way with the specific nuclear requirements.
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In addition, NUCLEERAS has entered into cooperation agreements

covering further areas of the fuel cycle. The German companies

involved supply special fabrication equipment and provide

training programs as well as engineering services.

German research centers are also supporting this technology

transfer. Together with industrial institutes they have under-

taken work aimed at the expansion, of the Brazilian Research

Center CDTN. Joint research and development work is being

supplemented by lecture programs on nuclear subjects at Brazilian

universities, scholarship schemes or special courses and seminars.

For compliance and quality control, a national third party in-

spection organization, IBQN, was founded in 1978. During the

period needed to get this organization"established, the activities

related to third party compliance control and inspection and

the advice and support functions of IBQN are being handled

by the German Authorized Inspection Agency (TUV). IBQN will take

over the complete inspection duties starting with the fourth

nuclear power plant unit in Brazil.

Parallel to these activities, in j;nse technical cooperation

between a large number of private companies in both countries

has emerged and expanded far beyond the field of nuclear tech-

nology. In this respect the main objectives in the field of civil

and mechanical engineering are the provision of consulting services

and technological support in the manufacture of components.

Technical advice and assistance is being provided by KWU for the

installation of a simulator center which can be used to train and

retrain the operating personnel of nuclear power plants in Brazil.

In addition to cooperation in the field of .science and technology,

know-how and experience on the licensing of nuclear facilities
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is also being transferred. In Brazil the licensing of nuclear

power plants and the approval of quality assurance programs

is handled by CNEN, the licensing authority forming part of the

Brazilian Ministry of Mines and Energy. Both the German Ministry

of Internal Affairs (BMI), which is responsible for fundamental

licensing questions in the Federal Republic of Germany, and the

independent experts from the German Authorized Inspection Agency

(TÛV) act as consultants.

Legal Framework for Cooperation Arrangements

In establishing the different types of technical cooperation

contracts the partners involved have to bear in mind the pecularities

of the respective national legislations. Within the last two

decades almost all countries with the exception of the industriali-

zed countries in Middle Europe and in North America have established

special laws and regulations as well as approval procedures related

to technology transfer contracts. These national laws and regula-

tions restrict sometimes to an essential extent the freedom of

the contracting parties to negotiate and agree upon the terms and

conditions of technology transfer contracts, e.g. with regard to

the amount of compensation, the scope of license rights, the

duration period of the contract, etc.

For a couple of years the United Nations (UNCTAD) have been

trying to establish a socalled "Code of Conduct" concerning

technology transfer which should serve as a mode for such

contracts (Figure 6). The main objective of this code is to

support international cooperations on the basis of non-dis-

crimination and protection of sovereignity to the benefit of the

partners involved. I hope when this Code of Conduct is finally

agreed upon it will reflect a proper balance between the rights

and interests of the supplier as well as the receiver of tech-

nology V
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Summary

The establishment of a nuclear program has a fundamental impact

on a nation's economy. Therefore it seems advantageous for a less

advanced country to make use of the knowledge in the nuclear

field of an experienced partner country already in the pre-

liminary phase when exploring the technical and commercial aspects

of a nuclear power program.

For the different stages of cooperation between two countries a

three-level concept appears advisable, starting with governmental

framework agreements covering a broad spectrum of activities,

then concentrating on the energy sector at a second level and

continuing with a broad based cooperation and technology

transfer in the nuclear field with a large number of different

partners involved at a third level. During the implementation of

a nuclear program which aims to develop step by step the total

self-sufficiency of the receiver country a large number of

different types of agreements related to technology transfer have

to be concluded in the different technical fields, such as

patent license-, know-how-, technical cooperation-, joint

venture- as well as supply agreements.

Despite the different nature and characteristics of this kind of

international cooperation agreements they have to be established

in accordance with the acknowledged principles of international

treaty obligations thus ensuring mutual benefits to the partners

involved.
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Federal Republic
of Germany

> | Prelimi

R & D Centers
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Industry
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Preliminary planning
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Partner Country
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Institutes
Industry
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Spectrum of Technology Transfer in the Energy Field and Flow of
Know-how between the Federal Republic of Germany
and Partner Country
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Kraftwerk Union

Code of Conduct
of the

United Nations

Protection of sovereignty
Benefits for both partners
No discrimination

1 Respect for economic
independence

1 Willingness to provide
complete information
and open exchange
of goods

Adaptation to
individual needs

No interference in
internal affairs

> Facilitation of the exchange of
technological information

' Promotion of scientific and technical
development

• Reduction in the number of economic
problems

1 Paving the way for a new international
economic system

Improvement of multilateral relations

The Good Will of Both Partners is of Decisive Importance
for the Implementation of Technology Transfer

Figure 6


