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The achievements and the development of the Nuclear
Energy in the Islamic Republic of Iran

1 - Introduction

The history of nuclear science and technology in Iran dates back to

the early 60s when a 5-MW pool type research reactor was commissioned

to train undergraduate students and conduct preliminary researches in the

nuclear field.

In the early 70s firm decisions were made to embark on a nuclear

power programme and, it was decided to establish a new organization,

specifically mandated to oversee this immense undertaking.

Atomic Energy Organization of Iran (AEOI) was, thus, established

in 1973 primarily to supervise the implementation of a highly-ambitious

nuclear power programme.

The growth of AEOI thereafter was extremely rapid and within a

relatively short period the initial core of a few key executives grew into an

organization with diverse divisions and responsibilities employing over

4000 personnel.

Most divisions of AEOI were, at that time, established to support

construction, licensing, fuel supply, technical services and operation of

nuclear power plants.

Contracts were signed between AEOI and German and French

suppliers to construct 2 x 1200 MW and 2x900 MW PWR nuclear power

units near Bushehr and Ahwaz respectively. All contracts, which were all

on turnkey basis, included also provisions for nuclear fuel supply and

operator training.

Kraftwerk Union of Germany, a division of Siemens A.G.

commenced the construction of Bushehr Nuclear Power Plant (BNPP) in
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1974 with delivery dates of the two units in 1980 and 1981 respectively.

Framatom of France commenced work on two additional units near

Ahwaz in 1975 with delivery dated of the two units in 1982 and 1983

respectively. Furthermore, letters of intent were signed between AEOI and

KWU in 1977 for the construction of four 1200 MW PWR units in the

Esfahan province and even plans were underway for units 9 and 10 to be

constructed in the north-western provinces. All in all an over-ambitious

nuclear power programme was initiated with the aim of bringing one unit

on-line every year starting from 1980.

Clearly this was a programme which the economic and the general

and technical infrastructure of the Country could not possibly support.

Two research centres established in this period was Tehran research

center and Esfahan Nuclear Technology Centre which was planned and

partly constructed by the French.

2 - Revision of the Programmes of AEOI

Following the Islamic Revolution in 1979 the major power plant

contractors of AEOI abandoned the projects and unilaterally terminated the

respective contracts. Thus the active projects became dormant. It became

necessary, therefore, to subject the old programmes to a thorough revision

and scrutiny while resolving the myriad of legal issues and litigations

arising from various contracts and investments.

As a result of these reviews it became increasingly obvious that the

Country could not support the previous programmes. Therefore, AEOI

underwent a complete re-organization and its objectives were thoroughly

re-assessed, placing particular emphasis on fundamental research and

development instead of nuclear power.
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With the financial burdens of large projects removed AEOI managed

to establish new research centres and many new lines of research activities

and programme based on sound economic considerations.

Consequently, over the past 15 years the scientific and technological

nuclear infrastructures in Iran have been greatly enhanced, without relying

too heavily on foreign assistance. Some of the current R & D efforts are

even generating revenue instead of being a constant drain of capital.

Presently, AEOI is in a position to assist other regional States in

matters related to nuclear science and technology for peaceful purposes

either through know-how transfer or by export of nuclear-related products

such as radio-pharmaceuticals.

Currently, the nuclear activities of AEOI are concentrated in

Teheran, Karaj, Esfahan and Yazd and new research centres are at

planning stages.

I would like to briefly describe the activities in each Centre.

2.1 Teheran Nuclear Reseach Centre

The 5MW pool-type reactor at this Centre, which was converted

from HEU to LEU a few years ago has now a superior performance. This

reactor is used for fundamental nuclear research as well as radio-isotope

production.

Radioisotopes for medical, agricultural and industrial applications

have been produced at this Centre since 1983. Presently 15 types of

radioisotope kits such as 131I and 99mTc are produced both for domestic use

as well as export.

Industrial nuclear sources such as 192Ir, 137Cs and 60Co are produced

also.
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Furthermore, this Centre is active in nuclear physics and analytical

chemistry. Through joint projects with Iranian universities research work

is carried out by post-graduate students at the Centre.

This Centre also contains divisions for :

spectroscopy research (producing parts for solid-state lasers, various

single crystals, optical components, etc.),

laser research and development (2 mW and 40 mW He-Ne lasers are

now mass-produced and CW CO2 lasers are manufactured by special

orders),

radioisotope production,

nuclear physics,

analytical chemistry,

gamma irradiation of food-stuff and sterilization of disposable

medical products, and

renewable energy research and development (through the efforts of

this division grid-connected wind-driven turbines with a total

generating capacity of 4000 kW have been installed in Manjil

province and various systems using solar energy have been

manufactured and installed in various parts of the Country).

One of the most important divisions of this Centre is the Plasma

Physics Division, where research and development on controlled nuclear

fusion is underway. For this purpose AEOI made two Small and medium

size Tokamaks.

2.2 Karaj Nuclear Research Centre for Agriculture and Medicine

This Centre became operational in 1986 and includes a 30 MeV

cyclotron accelerator. Various isotopes such as 67Ga and 201Tl are produced
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for diagnostic and prognostic applications. 81mKr, u lIn and 18F will be

produced in the near future.

A secondary standard dosimetry laboratory and an ion beam

department are also operational at the Centre.

The Centre is very active in nuclear agricultural research and

research activities in areas such as plant breeding, soil fertility and plant

nutrition, stored food pest control and food irradiation and animal

husbandry are conducted at the Centre.

Other departments of this Centre are those for material analysis and

characterization, nuclear electronics, radiation protection, health physics

and radiation therapy.

2.3 Esfahan Nuclear Technology Centre

Considering the revised nuclear power programmes of the Islamic

Republic of Iran (to which I shall make further reference later) it was

decided to maintain the original objectives of this Centre, i.e. providing

technical support and services for nuclear power plants, but on a different

scale.

The current main activities of this Centre are :

operator training for repair and maintenance of nuclear power plants,

design of sub-critical and zero-power reactors, pressurized loops,

reactor control and automation systems, and experimental power

reactors,

technical support and services for nuclear power plants, and

research in, and construction of, proto-type facilities for, PWR

nuclear fuel.
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2.4 Yazd Centre for Radiation Research and Applications

This Centre was established in 1997 for the purpose of industrial

applications of electron beams and X-rays produced by accelerators.

The electron accelerator at this Centre can produce electron beams

with energy levels of 5 and 10 MeV.

Services will be provided, inter alia, for :

irradiation of packaging materials,

production of special lubricants,

food irradiation,

irradiation of glass,

sterilization of disposable medical products,

production of heat-shrinkable tubes, and

production of heat-resistant pipes.

In addition to the R&D activities taking place at the various AEOI

research centres, AEOI has stablished departments or divisions for :

nuclear fuel and exploration,

reactor systems design and development,

radiation protection,

nuclear safety

theoretical physics and mathematics, and

research on elevated natural radiation.

3 - Nuclear Power Programmes of AEOI

As mentioned in the Introduction the original nuclear power

programme of AEOI was considered unsustainable.
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It was recognized, however, that a revised and scaled-down nuclear

power programme was essential because :

a) nuclear power plants play an important role in enhancing the nuclear

science and technology infrastructure,

b) nuclear power plants boost manufacturing capacity and quality in

various industrial sectors, and

c) nuclear power is a viable option in any energy mix.

Considering the above, two different projects were considered :

1 - construction of one or two medium-sized nuclear power plants,

2 - completion of BNPP.

As mentioned before BNPP was in an advanced stage of construction

when the project was abandoned by its supplier/contractor (unit No.l of

BNPP was about 80% completed). This meant that substantial capital was

already invested in this project. Furthermore, construction of new units

entailed investments in line with that required for the completion of BNPP.

Therefore, it was decided that the priority, in AEOI nuclear power

programme, be given to the completion of unit No.l of BNPP and then

further extensions of the programme be based on the successful completion

of this project and also the possibility of increased local participation.

In spite of considerable efforts by AEOI the original contractor of

BNPP, refused to co-operate in its completion. Eventually, AEOI had to

look elsewhere for a partner for this project. Based on an offer from the

Ministry of Atomic Energy of the Russian Federation, expressing

willingness to co-operate with AEOI, a contract was concluded in 1995

between the parties to complete unit No.l of BNPP, using VVER-1000

equipment and technology.
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In spite of the fact that Iran has been an early signatory of the NPT

and has been under full-scope safeguards system of the IAEA and has,

furthermore, been always among the States which fully co-operated with

the Agency in a clear and transparent manner, nevertheless the political

pressures on the Islamic Republic of Iran to abandon its nuclear power

programme has been extremely intense. This is hard to understand because

peaceful application of nuclear energy, within the framework of the

relevant international treaties and conventions, is an inalienable right of all

nations.

Persistent propaganda through various publications and news media

attempt to cast doubt on peaceful nature of the Islamic Republic of Iran's

nuclear activities.

Having signed all the relevant treaties and conventions and observing

all internationally endorsed means of control and verification, we shall

therefore consider it our right to utilize peaceful applications of nuclear

energy in a manner commensurate with our needs, requirements and

economic development plans.

4 - Nuclear Energy and Sustainable Development

It may be worth noting that the birth and the growth of the galaxies

and the sustenance of life on earth, as well as the collapse of solar systems

and the extinction of other possible life-forums elsewhere in the universe,

have all their origins in nuclear forces.

Man in his quest to harness and utilize the potentials of this great

natural force, i.e. the conversion of matter into energy, has, therefore, a

clear choice to make.

Having said this, our choice is very clear. We pursue nuclear

198



activities in so far as it is beneficial to our society and to our development

plans.

The world, having experienced the diabolically destructive effects of

military applications of nuclear energy, no longer can afford to utilize this

energy in any other way but peacefully.

This choice is clearly recognized by the international community.

Peaceful applications of nuclear energy, both in power generation as well

as in medical, agricultural and industrial applications, presently contribute

to the economies of various countries in a significant manner.

Even non-power applications of nuclear energy have become so

wide-spread that in certain developed States the contribution of such

application to the economy is much higher than that of nuclear power

plants.

It is, therefore, inevitable for all developing States to keep abreast,

to the extent possible, with the progress in this field.

I can confidently claim that in the Islamic Republic of Iran we have

tried and have largely succeeded.

Iran as a country rich in natural resources, particularly oil and gas,

does not intend to rely indefinitely on fossil fuels to satisfy its energy

requirements.

Oil and gas are strategic commodities best used as a basis for

producing end-use products thus generating foreign exchange rather than

electrical energy.

Variety in electrical generating mix, on the other hand, is a critical

issue directly affecting sustainable development.

It is, therefore, essential for each country to recognize this and plan

its energy requirements to satisfy its long-term development plants. Nuclear

power, as a safe and environmentally-friendly electricity-generating option,
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can be a serious candidate in any energy-planning programme. It can even

become more economical if engineering considerations rather than politics

decide its fate.

5 - Conclusion

Today we are witnessing the rapid growth of peaceful applications

of nuclear energy in all walks of life. From simple X-ray machines at

dental clinics to highly complex nuclear power plants, our every-day life

is touched, in one way or another, by the advances in nuclear science and

technology. The scope of such applications in the fields of medicine,

agriculture and industry is continuously expanding.

This trend will continue in the foreseeable future, notwithstanding,

political pressures and discriminations, thus culminating eventually in the

harnessing of fusion energy. Such a triumph will dramatically alter the

established patterns of energy use, and thus economy, for ever.

Developing States, realizing the important role that peaceful

applications of nuclear science and technology play, and will play, in their

economic growth, should not be left behind in this process.

Tank you.

o&t Xt,
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