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Abstract

To plan and develop a nuclear power program, policies must be formulated and decided at
different stages and at different levels by the government and its organizations, by the utility and by
other organizations in industry and research and education, each within its sphere of interest and
influence. The purpose of this paper is to highlight areas where policy decisions are needed, the
options available, what they mean and the contexts in which they should be considered.

1. INTRODUCTION

A reliable and adequate supply of energy, and especially of electricity, is indispensable
for economic development. Thus providing safe, reliable energy in economically acceptable
ways is an essential political, economic and social requirement. Planning and decision making
for energy and electricity supply are important for governments; it is assumed that energy
policy occupies a central role in the general policy structure of governments in those
developing countries, which may consider the nuclear power option.

2. ECONOMICS OF NUCLEAR POWER

In most countries with nuclear power plants, base loaded nuclear electricity competes
favorably with other options, particularly coal and oil. With recent developments in many
countries to introduce competition into electricity markets, the costs of fuel and of operation
and maintenance for nuclear power plants must be kept lower than the corresponding costs for
fossil fuelled plants to remain competitive, without jeopardizing plant safety in any way.

The potential benefits of nuclear power include a certain buffering against escalating
fossil fuel prices, which helps maintain the long term stability of electricity prices. However,
because of the importance of capital costs in nuclear power, the financing of a nuclear
program is sensitive to inflation. Financing schemes and the related issue of supply contracts
are therefore essential considerations. Three types of supply contracts have commonly been
used in the past: turnkey, split package and multiple package. In recent years, two new supply
mechanisms have been used for fossil fuelled power plants: build-own-operate (BOO) and
build-operate-transfer (BOT).

In the overall context, there are economic benefits from a nuclear power programme
going beyond the mere comparison of electricity costs between alternatives. An important
consideration in many developing countries has been the positive influence of a nuclear
programme on the technological sophistication of the country. On the other hand, certain
additional costs are directly related to the introduction of nuclear power, such as the cost of
establishing a regulatory infrastructure. It would be desirable if these costs could be
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distributed over a number of plants, leading to the conclusion that a nuclear programme must
be large enough to enable spreading of costs to yield economies of scale.

3. NUCLEAR SAFETY AND RADIATION PROTECTION

3.1. Nuclear safety

A nuclear power plant is allowed to operate only if adequate measures to prevent
accidents are in place. Nevertheless, if an accident occurs, it is necessary to be able to limit its
escalation and to mitigate the consequences, particularly with regard to the release of
radioactive materials, to reduce the potential exposure of the public and of plant personnel. A
low probability of accidents with potentially severe consequences must be demonstrated
through safety assessments, safety research, sound design, high quality construction, good
operating practices and procedures, proper staff selection and training, etc. Appropriate
reviews and assessments should be conducted by the regulatory body.

To provide support at the international level, the IAEA has published fundamental
safety concepts as well as Codes and Safety Guides as part of its Nuclear Safety Standards
(NUSS) programme. It is important that only one organization, the owner/operator, has
primary responsibility for the safety of a plant. As a prerequisite for obtaining an operating
license the owner/operator must accept this responsibility, which cannot be shared either with
the plant designer or constructor or with the authority which regulates safety in the country.

3.1.1. Defense in depth

A publication of the International Nuclear Safety Advisory Group (INSAG) entitled
Basic Safety Principles for Nuclear Power Plants discusses the need for a defense in depth
concept centered on several levels of protection, including successive barriers to prevent the
release of radioactive materials to the environment. The objectives are:

- To compensate for potential human and component failures,
- To maintain the effectiveness of the barriers by averting damage to the plant and to the

barriers themselves,
- To protect the public and the environment from harm in the event that these barriers are

not fully effective.

INSAG has further developed requirements for a defense in depth strategy in a more
recent publication. In this strategy, accident prevention is the first priority. However, if
preventive measures fail, mitigating measures, in particular a well designed confinement
system, can provide additional protection for the public and the environment.

3.1.2. Quality assurance

It is important to achieve the highest levels of quality in all stages of a nuclear power
project, from site selection through design, construction and commissioning to operation and
decommissioning. This is indicated by the fact that quality assurance (QA) is one of the five
main topics of the Codes and Safety Guides issued in the IAEA's NUSS program. Quality
assurance is defined as: "all those planned and systematic actions necessary to provide
adequate confidence that an item or service will satisfy given requirements for quality".
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The recently revised NUSS Code and Safety Guides on QA put greater emphasis on
the responsibility of everyone concerned to achieve their performance objectives.

(1) Management is responsible and accountable for all aspects of quality of performance,
including planning, organization, direction, control and support

(2) The line unit is responsible and accountable for achieving quality of performance to
ensure safety and reliability.

(3) The assessment unit evaluates the effectiveness of the management and line units in
carrying out their responsibilities to achieve quality of performance, and identifies and
ensures removal of barriers which may hinder the ability of the plant organization to
function effectively in carrying out its responsibilities.

3.1.3. Safety culture

Safety culture is a concept which can be described as inculcating in all personnel a
pervasive safety consciousness, a commitment to excellence and personal accountability. A
safety culture should be established in all countries which operate nuclear power plants and
codified in laws, regulations and standards for nuclear safety. Many IAEA Member States
have already shown their commitment to this idea by consenting to be bound by the
Convention on Nuclear Safety, which entered into force in October 1996.

3.2. Radiation protection

3.2.1. Health effects of radiation exposure

Ionizing radiation and radioactive substances are natural and permanent features of the
environment, and low level radiation is part of our surroundings. Exposure to radiation has
associated health risks. As we are always exposed to radiation, this risk can only be
minimized but not entirely eliminated. Through use of nuclear reactors for power as well as
research, the quantity of radioactive materials requiring control have greatly increased. Very
strict radiation protection standards have been formulated and experience has shown that risks
can be kept under control.

3.2.2. Radiation protection standards

Since 1929 the International Commission on Radiological Protection (ICRP) has
worked on the establishment of scientific principles for radiation protection. The
recommendations of the ICRP are kept under continuous review to consider all information
which becomes available. The stochastic effects, i.e., the risk of cancer induction, determine
the protection norms for occupational as well as public exposure. In 1990, the ICRP issued
new recommendations based on the most recent re-evaluation of the doses to the atomic bomb
survivors, corresponding to reductions in earlier recommended dose limits. The International
Basic Safety Standards for Protection Against Ionizing Radiation and for the Safety of
Radiation Sources (BSS), issued by the IAEA in cooperation with the Food and Agriculture
Organization of the United Nations (FAO), the International Labor Organization (ILO), the
Organization for Economic Cooperation and Development/Nuclear Energy Agency
(OECD/NEA), the Pan American Health Organization (PAHO) and the World Health
Organization (WHO), constitute a translation of the ICRP recommendations into practical
standards of radiation protection for the public and radiation workers. The BSS have been
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updated several times in response to changed ICRP recommendations, most recently in 1996.
The severity of these standards is indicated by the fact that the limits for additional doses to
the public are below levels of background radiation found in different parts of the world.

Experience from well managed nuclear power plants shows that occupational and
public exposures were kept to a fraction of the annual dose limits stipulated by safety
standards .

4. NUCLEAR FUEL CYCLE

The nuclear fuel cycle consists of a number of distinct industrial activities which can
be separated into two sections: the front end, comprising those steps prior to fuel irradiation in
the plant; and the back end, including the activities concerning the irradiated, spent fuel.

4.1. Front end

Acquisition of its first nuclear power plant by a country involves a major degree of
dependence on external suppliers, with associated commitments to non-proliferation and
international cooperation. The power plant is usually provided with fuel for one to four years
of operation but it must be re-supplied over its lifetime of 40 or more years. When the type of
power plant is decided, the choice of the form of the fuel is made:

A desire to assure fuel supplies over the lifetime of a reactor (40 years or more) leads
to considering establishing a domestic fuel supply and fuel production technology to guarantee
continual operation of the plant. With the exception of enrichment, front end technologies are
available for transfer, usually on commercial terms through licensing. The counter-argument
to domestic front end fuel services is that at present it is hardly economic. It is normally
cheaper and as reliable to use the international market for fuel supplies.

Commercial enrichment services are available to any prospective buyer with good
non-proliferation standing. Services to convert uranium to chemical forms required for
enrichment are also widely available and competitively priced. Thus, in all aspects of the
front end of the fuel cycle, security of supply is not a serious concern.

4.2. Back end

In the back end of the fuel cycle there are three policy options for management of the
spent fuel:

- Reprocessing for fabrication of mixed oxide fuels (MOX) fuel to be recycled in light
water reactors (LWR),

- Storage for 30-50 years and subsequent disposal as high level waste (HLW) (the once-
through cycle),

- Deferral of the decision on whether to reprocess or dispose of the spent fuel.

Reprocessing is now offered by three countries, but at least two (France and the UK)
require that the resulting HLW be returned to the client country with the separated uranium
and plutonium. Thus, plans must be made for domestic HLW disposal, whichever back end
option is chosen. Experience has shown that international transport and storage of both
plutonium and vitrified HLW can be highly problematic as they have become focal points for
public and international opposition, even though a high level of safety can be ensured.
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The second option of storage and final disposal of the spent fuel without reprocessing is
chosen by many countries at present (e.g., Germany, Sweden and the USA) and HLW disposal
technology is being developed to meet future requirements. In Canada, the decision not to
reprocess fuel from its CANDU type PHWRs was taken long ago. Power plants in some
countries were designed for ten years of spent fuel storage, with extra storage added later. This
has sometimes been provided through lower cost dry storage facilities.

The third option, chosen by many countries, of deferring the back end decision is the
cheapest as it permits deferral of decisions on HLW disposal and siting. However, it could be
an easy opening for attack by those in opposition maintaining that there is an unsolved waste
problem.

5. MANAGING RADIOACTIVE WASTE AND DECOMMISSIONING NUCLEAR
FACILITIES

5.1. Waste management and disposal

Radioactive waste has become a focus of environmental concerns related to nuclear
power. The main feature of wastes from nuclear power plants is that they occur in small
quantities, and can therefore be more easily managed and disposed of. Radioactive wastes are
divided into three categories:

- Low level waste (LLW) arises from nuclear plants and from applications of
radioisotopes in medicine, industry and research, and must be isolated for a periods of
up to about 200 years.

- Intermediate level waste (ILW) consists to a great extent of operational wastes from
power plants, such as ion exchange resins, and can usually be treated and disposed of in
the same general manner as LLW.
High level waste (HLW) consists of fission products and plutonium contained in spent
fuel elements and must be safely isolated from the environment for very long periods,
possibly hundreds of thousands of years. HLW also generates heat, which can be
significant for the first 30-50 years.

Safe waste management involves the application of technology and resources to limit
the exposure of the public and workers to ionizing radiation and to protect the environment
from radioactive releases, in accordance with national regulations and international standards.

Further international progress was made in this area with the adoption of the Joint
Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste
Management.

To assist national regulatory bodies, the IAEA is revising its Safety Series publications
to be issued within the Radioactive Waste Safety Standards (RADWAS S) program so that the
structure is equivalent to that of the NUSS programme.

In each country where radioactive materials are handled, a national waste management
program must be established. It should also ensure continuing communication between the
regulatory authorities, the operators and the public.



5.2. Decommissioning nuclear facilities

A nuclear power plant must be decommissioned at the end of its useful life. A useful
life of 30 years is often referred to but plants are usually designed for 40 years of operation.
This lifetime can be extended beyond 40 years with suitable management including control of
degradation processes, maintenance, repair and refurbishing and/or replacement of plant
components and systems. There are essentially two options for decommissioning a plant:

- The plant is dismantled after operation ceases and the site is restored or adapted for
reuse.

- Fuel is discharged to a storage facility and non-radioactive components are dismantled
but radioactive parts are mothballed for 30-50 years or longer before dismantling.

The first option has the benefit of freeing potentially valuable sites for other purposes,
notably for new power plants, as early as possible. It also neutralizes continuing public
concern about whether the reactor remains a threat to public health and safety.

The second option has the benefit of reducing the total radiation dose to
decommissioning workers as radioactivity will have decayed substantially in the 30-50 year
mothball period. This also reduces the cost of dismantling, though the saving may be offset by
the cost of maintenance and surveillance during the mothballing period. Technology is
available for dismantling radioactive reactors but new technology may be developed over the
next 30-50 years to allow further reduction of costs and worker exposure. In both cases,
some radioactive materials will have to be managed as waste as a result of dismantling.
Three prerequisites must be satisfied to decommission a nuclear power plant

- Well trained personnel with appropriate technical skills,
- A licensed storage or disposal facility to accommodate decommissioning wastes,
- A regulatory basis for implementing a decommissioning project.

The IAEA has published decommissioning guidelines for research reactors and
small facilities but they can, to a great extent, also apply to large facilities. There is now a
need for more specific guidance on the development of decommissioning regulations.
IAEA safety standards on decommissioning are therefore being developed as part of the
RADWASS program.

6. ENVIRONMENTAL ASPECTS

The increasing use of energy worldwide has become a major environmental concern
since energy use has environmental impacts at all levels:

- Locally, e.g., through use of primitive cooking stoves in many developing countries,
smog formation in urban areas, and local flooding and resettlement as a result of new
hydropower schemes;

- Regionally, through acid rain caused by emissions of sulphur dioxide and nitrogen
oxides;

- Globally, through the contributions of carbon dioxide and methane to the atmosphere.

The greenhouse effect and global warming now seem to be a major subject for
discussion. Emissions of sulphur dioxide and nitrogen oxides from fossil fuelled power plants
can be limited by flue gas cleaning, though at a cost; carbon dioxide emissions are only
limited by reducing fossil fuel use, which will influence electricity supply systems.
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Regardless of international environmental goals, all countries must protect the
environment in their national energy policies by reduction or at least control of emissions.

Nuclear power can contribute in this context as emissions from normal operation are
very small.

7. LEGAL AND REGULATORY ASPECTS

Responsibility for development of the structures to create, regulate and maintain a
nuclear power program rests with the government, national organizations and institutions.
Establishment of a nuclear power program entails legal requirements at both the national and
international level.

7.1. National legal requirements

Responsibility for the safety of nuclear installations and radiation protection must be
defined by law, as must the responsibility of the plant operator and the regulatory authority or
authorities (where radiation protection and nuclear safety regulatory bodies are separate).

7.1.1. Nuclear safety regulatory authority

The government must establish a system to develop nuclear safety regulations, issue
operating licenses and perform inspections so regulations are met and standards are followed.
Legislation must be enacted to create and empower a nuclear safety regulatory authority. This
regulatory authority must be independent of the operator and have the legal power to:

- Formulate rules and regulations to be followed by the owner/operator;
Issue licenses or permits for siting, construction, commissioning, operation and
decommissioning of nuclear power plants;

- Supervise measures ensuring that rules and regulations are followed by
owner/operators;

- Ensure that the licensee understands its obligations and is competent to fulfill them;
- Enforce laws.

The Convention on Nuclear Safety stipulates that other parties to the Convention in the
vicinity of a proposed installation be given enough information to enable them to make their
own assessment of the likely safety impact on their own territory.

The adequacy of regulatory authorities can be reviewed upon government request by
an IAEA International Regulatory Review Team (IRRT). The Convention on Nuclear Safety
foresees that signatory States will report on measures taken to maintain a high level of safety
and that these reports will be discussed in periodic review meetings.

7.1.2. Radiation protection regulatory authority

A national system for radiation protection is a precondition for nuclear activities in a
country. If this does not exist, the first step is for the government to enact legislation and
empower a regulatory authority and establish regulations and standards for radiation
protection. The regulatory authority licenses users of radioactive materials and radiation
sources and ensures that regulations are followed. The Convention on Nuclear Safety
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addresses these issues. The adequacy of the system can be checked by an IAEA Radiation
Protection Advisory Team (RAPAT) on government request.

Basic Safety Standards published by the IAEA are the only international standards
available in the area of radiation safety. Therefore, many countries accept the BSS in extenso
as national standards. The IAEA has a statutory right and obligation to require that the BSS be
used in all projects it supports in a particular country. A number of countries have their own
standards which differ from the BSS in some respects.

Within the radiation protection regime a policy should be defined for managing
radiation emergencies. This is needed not only for nuclear power plants but also for accidents
with radiation sources, which can have considerable local impact.

7.2. Third party liability

Liability for nuclear damage is part of the legal framework that has developed around
the peaceful uses of nuclear energy. The present international liability regime is embodied
primarily in two instruments: the Vienna Convention on Civil Liability for Nuclear Damage
(1963) and the Paris Convention on Third Party Liability in the Field of Nuclear Energy
(1960). These are linked by a Joint Protocol adopted in 1988. The Paris Convention was later
extended by the 1963 Brussels Supplementary Convention. These Conventions are based on
concepts of civil law and share the following main principles:

- The international liability regime applies to nuclear installations defined in the
Conventions, e.g., civil, land based nuclear reactors and reprocessing and storage
facilities, as well as nuclear materials transported to or from such installations.

- Liability is channeled exclusively to the operator of the nuclear installation.
- Liability of the operator is absolute, i.e., the operator is held liable irrespective of fault.
- Liability is limited in amount.
- Liability is limited in time.

There will be no discrimination of victims on the grounds of nationality, domicile or
residence.

Following several years of preparation, a diplomatic conference held at the IAEA
Headquarters in September 1997 adopted a protocol to amend the Vienna Convention and a
Convention on Supplementary Compensation for Nuclear Damage.

7.3. Non-proliferation regime

Since the first international transfer of nuclear fuel, equipment and technology,
assurances of exclusively peaceful use have generally been a condition for supplies under
bilateral agreements between a recipient and a supplier State. These agreements generally
permitted verification by the authorities of the supplier State. Since the early 1960s, this
verification of specific supplies has been in most cases delegated to the IAEA through its
safeguards system, a function which had been foreseen in its Statute.

Subsequently, an international non-proliferation regime came into existence. The basis
of this regime is the Treaty on the Non-Proliferation of Nuclear Weapons (Non-Proliferation
Treaty, NPT), which entered into force in 1970. As of 7 January 1997, 184 States were parties
to this Treaty. Any State (with the exception of the five proclaimed nuclear weapon States,
China, France, Russia, the UK and the USA) which becomes a party to the NPT makes the
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commitment not to receive, manufacture or otherwise acquire nuclear weapons or other
nuclear explosive devices and to accept IAEA safeguards on all of its nuclear materials in all
of its current and future peaceful nuclear activities (known as full scope or comprehensive
safeguards). A conference held in 1995 reviewed the operation of the Treaty and decided on
its indefinite extension.

Supplier States started to discuss in various forums (e.g. the Zangger Committee and the
Nuclear Suppliers Group, NSG) common conditions for supplies during the late 1970s. States
participating in the NSG have agreed that a condition for nuclear supplies will be acceptance of full
scope safeguards under the terms of international agreements such as the NPT, the Treaty for the
Prohibition of Nuclear Weapons in Latin America (Tlatelolco Treaty), the South Pacific Nuclear
Free Zone Treaty (Rarotonga Treaty), the African Nuclear-Weapon-Free Zone Treaty (Pelindaba
Treaty) or the Southeast Asia Nuclear-Weapon-Free Zone Treaty (Bangkok Treaty). Earlier,
specific supplies could be obtained under a safeguards agreement which covered only the supplies
in question but this is no longer possible from any of the NSG countries. In some cases a bilateral
agreement between the supplier State and the purchasing country is also required.

8. FINANCING OF NUCLEAR POWER

8.1. Role of Government

The commitment of the government to a nuclear power programme, together with
strong policy support, is of paramount importance in order to reduce the uncertainties and
associated risks and improve the overall climate for financing. The government should
prepare long term plans for nuclear power development, clearly describing the role of nuclear
power in the national energy plan, as well as the associated financial and economic plans. The
government should also ensure that the necessary infrastructure is developed to support the
introduction of nuclear power. A regulatory system for licensing nuclear power plants must be
in place.

The investment climate is improved if the government and the owner/operator achieve
good records of consistent and fair dealing with lenders and investors. Only countries with
acceptable credit ratings would qualify for bank loans and other credits for financing a nuclear
power project. The development of sound economic policies as well as good debt
management and appropriate sharing of project risks would all contribute to this end.

8.2. Key criteria

For successfully financing a nuclear power project in a developing country, it is
essential for the government as well as the utility to do the following:

- Commit itself to the nuclear power programme.
- Make a thorough financial analysis together with an economic analysis for evaluating

the feasibility of the project.
- Ensure that the construction programme is well planned and regulatory issues are fully

addressed before construction starts in order to minimize the risk of expensive delays.
- Maintain generally acceptable credit ratings in order to obtain investments and debt

financing.
- Finance as much as possible of the local cost component of the project in local currency

from sources within the host country itself. The importance and complexity of this are
often underestimated.
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- Set electricity tariffs at a level necessary for a sound financial position.
Build up strong management capabilities and utilize thoroughly a full range of
expertise to deal with the financial complexities.

9. PUBLIC ACCEPTANCE AND PARTICIPATION IN DECISION MAKING

9.1. Public acceptance of nuclear power

Public acceptance is a very important issue for nuclear power. Attitudes vary from
country to country. In some countries there is acceptance of nuclear power. In other countries,
both industrialized and developing, public opinion has turned against nuclear power and this
is often cited as a major obstacle to its further development. The arguments used against
nuclear power focus on three issues:

- The risk of repetition of a serious reactor accident with consequences like those of the
Chernobyl accident,

- The claim that the waste presents a problem that has no solution,
- The alleged close link between civilian nuclear power and nuclear weapons.

There should be no doubt that these arguments have caused fear among the public but,
at the same time, it appears that very often the public has been neither well informed nor
directly concerned, with side issues sometimes dominating the debate. Experience has shown
that the only way to influence public opinion is through a carefully designed long term
education programme based on correct, neutral information. Such a programme requires a
major effort but its importance should not be underestimated.

9.2. Public participation in decision making

With industrial development, governments and parliaments became the guardians of
public safety and took the decisions needed to establish new plants and carry through
programmes. This led to the creation of local consultation procedures which were to be
carried out before decisions could be taken on the siting of new and potentially hazardous
industries. Under all circumstances it is important that there be a process of local
consultation and that it be accessible and transparent.

At the local level the role of politicians in public participation has often been very
useful. At this level they have more direct contact with their electorate, see the importance of
local issues and can serve as a channel for information to their constituency. This has led
some countries (e.g. France, Hungary and Sweden) to establish local information or safety
committees which have direct insight into the safety, operation and emergency planning at a
plant.

9.3. Public information and education

In many countries nuclear power is encountering strong public opposition. Gaining
public acceptance will require informing and educating the public correctly and neutrally.
Therefore, a carefully planned information and education strategy would need to be
formulated and implemented at an early stage, on the basis of an understanding of the level of
public knowledge and of the public concerns.
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Local benefits will accrue from the introduction of a large industrial plant and are likely to
increase local support for such a project. Benefits may include added employment opportunities,
improved education possibilities and greater local commerce.

10. NATIONAL POLICIES OF IMPORTANCE TO NUCLEAR POWER DEVELOPMENT

National governments will probably have laid down policies in such sectors as national
development (including goals and priorities), energy development (including supply) and
international relations. These policies would be of a long term nature and where they are the
result of consensus they would not be expected to change with political changes in the
country..

10.1. National energy policy

A country considering a nuclear power programme would have a national energy plan
specifying the objectives for the national energy policy. The objectives include:

- Improved energy independence
- Development of indigenous energy resources
- Economic optimization of energy and electricity supply

Stability of electric grid system
- Availability of energy at prices which support general development
- Environmental protection
- Opening of competition in electricity market.

Some of the above objectives are, of course, overlapping and may yield the same
energy policy. Some of the policy options could preclude the use of nuclear power in a
country. For example, if a primary objective is to use indigenous energy sources this would
not favour the introduction of nuclear power plants. It would be necessary for a nuclear power
programme to have a well defined role within the overall energy policy.

10.2. National development policy

Most countries have a national development plan, which is periodically updated. This
plan sets priorities for development and targets for production, education and achievements in
various sectors. It provides an important background for the development of electricity
generation plans and for any nuclear power programme as it will also give priorities for
investments.

10.2.1. Level of national participation

Each country will decide on the level and extent of national participation desired at
each stage in its nuclear power programme. However, it must be emphasized that there is a
minimum level necessary. First, the future owner organization must be well informed and the
regulatory authority must know what its responsibilities will be. This means that there must
exist a group of well qualified and trained staff with experience, which they will have
acquired most often from abroad. Secondly, a country must be able to accept the responsibility
to reach the minimum level of national participation to achieve an acceptable and assured
level of safety as well as to make nuclear power a viable energy option. The desirable level of
participation must be seen against the existing infrastructures in the country and the levels to
which it is possible and appropriate to develop these. In this context infrastructures have been
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defined as: organizational and regulatory frameworks; qualified personnel, and education and
training capabilities for acquiring such personnel; financial capabilities; industrial capabilities;
and R&D capabilities.

A more common approach has been that the first plant is ordered under a turnkey
contract and steady progress is then made with subsequent plant orders towards split package
and multiple package contracts, each step placing increasing demands on the domestic
infrastructures.

10.2.2. Development of human resources

The technological, safety and reliability requirements of a nuclear power programme
dictate the careful selection and recruitment of highly qualified and competent personnel by
plant owners as well as by regulatory organizations. This can prove to be a national asset and
also give an impetus for raising the level of national technical education and training
capabilities, which will be beneficial for other industries.

10.3. Regional policy

Policy concerning relations with neighbouring countries within a region is increasing
in importance, as shown by the number of regional associations and alliances being formed for
various purposes. This applies also in the case of nuclear power programmes as there are
many areas, including the following, in which regional co-operation could yield direct
benefits:

- Electric grid integration
- Nuclear safety
- Environmental protection
- Sharing of plant services
- General R&D and human resources development
- Nuclear fuel cycle
- Non-proliferation assurances.

It is not necessary that all parties to a regional co-operation agreement share an interest
in nuclear power and its development. For example, while Sweden and Finland have
important nuclear power programmes, Denmark is opposed to nuclear power. This has not
prevented good and rewarding co-operation on nuclear safety matters.

11. CONCLUSION

Several areas have been highlighted in the above discussion, where policy decisions
are needed and available options along with their implications need to be considered prior to
establishing a nuclear power programme. The IAEA could provide technical assistance and
expert services to requesting member states in planning and implementing their nuclear power
programmes.
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