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Resources of fossl fud are plentiful, but finite, which will eventudly limit the use
of these fuels. The Idamic Republic of Iran, with consderable resources of ail
and gas, is one of the exporters of primary energy to other countries. However,
during the past three decades, due to the ongoing process of socid and economic
developments, the present drategy of utilizing energy resources in the country is
being hated by two unavoidable Stuations. On the one hand, to meet improving
living standards and to support plans to boost GDP, the increasing trend of energy
demands from al domestic sectors has to be fulfilled while, on the other hand, the
country’s economy is largely dependent on foreign currencies earned from oil
exports. Under such circumstances, the present trend of utilisng such ‘depletable
fuds is bound to change with a view to obtaining long-term and sudtainable
energy planning for the country. Moreover, the red vadue of fossl fuds is too
great amply to burn them for their heat and, due to the limited life of oil reserves,
their availability for future generations must dso be consdered, so that they may
have more options to utilise these currently badly treated treasures.

In view of the above universaly accepted facts, and based on the policies of the
government of the Idamic Republic of Iran which emphasize the minimum
extraction of fossl fuds and coping dso with technologica progress with a view
to the environmental congderations, it is without doubt necessary to develop the
utilisetion of dternative sources of energy and to move towards a sensble energy
policy in the country. As part of this process, the Atomic Energy Organization of
Iran (AEOI) has pad much atention to the optima peaceful use of nuclear
energy, and dso to its gpplications in medicine, agriculture and industry.

In 1968, an Atomic Research Centre dffilialed to Tehran Universty was
established alowing the operation of a 5 MW pool type research reactor. Later, in
1973, the Atomic Energy Organization of Iran (AEOI) was edtablished, primarily
to supervise the implementation of a 23 000 MWe nuclear power programme. In
1979, the objectives and priorities of AEOI became subject to thorough
fundamenta revison. It undewent a complete reorganization with particular
emphass being placed on peaceful research and development. Many new research
centres and divisons were edtablished, and the technologicd and scientific
nuclear infrastructures in Iran were greatly enhanced. For nuclear energy
production, the Bushehr Nuclear Power Plant with the capacity of 1000 MWe is
now under construction.
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In this report, | intend to present an overview of the different divisons and
departments a AEOI, highlighting their gods, activities and achievements. The
AEQOI consggs of five different divisons, including Research, Nucler Power
Pant, Nucdear Fud Production, Nucler Regulatory Authority and Panning,
Education and Paliamentary Affars Each divison condsds of severd
departments with specific organizationd charts, asfollows:
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A brief history of the different divisions and their functions are as follows:

Nuclear Power Plant Divison (NPPD)

‘ Nuclear Power Plants Division ,

Engineering and Specid Quality Project
Technica Contracts Assurance Dept. Managers
Supervision Dept.
Dept.

As pat of the establishment of AEOI, a Nuclear Power Plant Divison (NPPD)
was founded. The Nucler Power Plant Dividon is responsble for planning,
gting, condruction, commissoning, decommissoning and safety of nuclear
power plants (NPPs). Magor functions and responshiliies of NPPD ae as
folows

Preparation and arrangement for government approva of long-teerm planning
of NPPsin the Idamic Republic of Iran (IRI).

Budget planning and financing for approved NPPs and their operation.

Devdopment of organizationd sructures and provison of the necessary
expert personnel.

Measures necessaty for the dting, design, engineering, congruction,
commissoning and operation of NPPs, and arangements for technology
transfer to groups within AEOI and outsde AEOI in the Idamic Republic of
[ran.

Arrangements for the safe and reliable operation of NPPs and provison of
appropriate security measures for the physical protection of NPP Sites.

The provison of appropriste faciliies and equipment for the physcd
protection and maintenance of NPPs, nuclear maerids, and the sStes and
boundaries of NPPs.

The devdopment and implementation of criss management and emergency
programmes.

The condruction of the fird nuclear power plant condsting of two 1230 MWe
reactors was started by KWU, and currently completion of one of these reactors
by Russian companiesis underway and operation expected by 2004.
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Iranian Nuclear Regulatory Authority

Vice-President of AEOI and Head of
Iranian Nuclear Regulatory
National Nuclear National Nuclear Nuclear Safety & National Radiation
Safety Dept. Safeguards Dept. Radiation Protection Protection Dept.
Technology Centre

The operation of NPPs, nuclear ingdlations, equipment and ingruments using
radiation in indudry, medicine and agriculture has potentidly dangerous
consequences. To avoid accidents, which could thresten public hedth, and to
peform technicd ingpections and supervisons, a regulatory body cdled the
Nuclear Regulatory Authority has been set up.

The Nuclear Regulatory Authority is required to prepare the necessary technica
dandards, regulations and procedures in dl fields related to the safety of nuclear
ingalations and radiation protection, and to supervise their application.

Resear ch Division

[ Research Division ]
Nuclear Nuclear Laser Nuclear Renewable Gamma Y azd
Research Research Research Fusion Energy Irradiation Radiation
Centre Centre for Centre Research Development Centre Processing
Agriculture Centre Centre Centre
&

Medicine

The Research Divison (RD) is respongble for planning and guiding the research
projects as wdl as transferring and developing the peaceful nuclear technologies
within the country. All of the gpproved projects are implemented by the affiliated
subdivisons independently.
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The Nuclear Research Centre (NRC) was established in 1974 in Tehran. Since
then the NRC has sought to be a pioneer in nuclear science and technology by
engaging in advanced research and development activities The NRC has a long
hisory of expertise in the field of nuclear science. The centre, in cooperaion with
the Internationd Atomic Energy Agency (IAEA) in Vienna, works towards the
peaceful implementation of aomic energy applications. At present, the NRC
congsts of 11 departments as reflected in the organization chart.

The NRC has a pool type reactor with a maximum thermd capacity of 5 MW,
which operates with LEU fud. It is used mainly for fundamenta nuclear research,
such as the study of reactor physics, training and co-operation with universities in
the nuclear fidd and the production of radioisotopes for industrid and medica
applications.

In recent years, the production of radioisotopes for radiopharmaceuticas, kits and
radio-immuno-assay for medicd applications and the production of high specific
activity of some other radioisotopes for brachythergpy and industry has been
accelerated and increased.

Nuclear Research Centrefor Agricultureand Medicine

In 1976, a dte of approximately 104 hectares was dlocated by AEOI to the
Nuclear Research Centre for Agriculture and Medicine a Karg 40 km west of
Tehran. Condruction of the infrastiructure began in 1986 and the buildings for the
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Nuclear Agriculture Research (NAR), Secondary Standard Dosimetry Laboratory
(SSDL) and lon Beam Application (IBA) were completed and became operationd
in 1991.

The most important accomplishment was the ingdlation of a 30 MeV cyclotron,
whose infrastructure and affiliated laboratories took one and a haf years to
congtruct and which was completed in 1995. Various radioisotopes such as Ga-67,
Ti-201, Kr-81m, FDG-81, for diagnogtic purposes in the fiedd of medicine, have
been produced and regularly distributed to hospitas throughout the country over
thelast few years.

At present, NRCAM is congtituted of the following departments:
Nuclear Agriculture Research Dept.
Cyclotron Accelerator Dept.
lon Beam Application Dept.
Materials Engineering Dept.
Secondary Standard Dosimetry Laboratory
Nuclear Electronics Dept.
Nuclear Medicine Degpt.
Hedth Physic Dept.

Gamma Irradiation Centre

The facilities of this centre congst of an irradiator sysem and related laboratories,
which provide derilization of medica supplies and disnfecting services for food
and hygiene products. The centre is dso involved in research and development in
the fiedds of microbiology, polymer science, food irradigtion, high dose dosmetry
and environmenta monitoring.

Y azd Radiation Processing Centre (YRPC)

The Yazd Radiation Processing Centre (YRPC) is located near the city of Yazd,
700 km south of Tehran, which is becoming anew industrid complex of Iran.

This nationd irradiaion centre will play an important role in supporting the new
indudtries in this area. The eectron acceerator is an IBA, type Rhodotron TT200,
with outputs of 5 MeV and 10 MeV beam lines and maximum power of 100 kW.
It was ingdled in January 1998.

The am of this multipurpose facility is to use the results of radiaion research in
the field of applied radiation chemidtry.

E-beam radigion can improve the propeties of polymer materids by
ggnificantly modifying ther chemicd dructure (cross-linking, grefting, etc.).
Improved thermd, chemicd and/or mechanica properties are usudly obtained
from inexpensve and unchlorinated polymers, high energy making it possble to
treet large componentsin their fina shape.
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In YRPC, by means of a modern polymer laboratory complex, some research and
trestments on hot water pipes, haogen—free cables, heast—dhrinkable tubes and
tapes from 2mm up to 250mm in diameter, mainly for eectronic and eectrica
applications, have been started.

Electron beam derilization of medica disposable goods (surgical gloves, drapes
and gowns, sutures, needles and syringes, bandages, blood transfuson and
haemodiaydskits, etc.) offer sgnificant benefits such as.
it avoids the use of toxic gases, harmful to the environment;
it permits the Heilization of pharmaceuticds and medicd supplies which
cannot be subjected to hest;
it dlows deilization indde the find packaging with no risk of
recontamination;

al stages of production can be carried out under non—gterile conditions.

By internationd standards, YRCP has one of the most modern microbiology,
polymer and dosmetry laboratories for qudity control, vdidation and dose
Setting, of the various products.

Nuclear Fud Production Division

Because of importance of uranium and the demand for nuclear energy, the main
goa of Nuclear Fud Production Divison (NFPD) of AEOI is research and
devdopment in the fidd of nudear fud cyde incduding: uranium exploration,
mining, milling, converson and nudexr waste management. The implementation
of indudgtria units related to the nuclear fud cycle for the nuclear power plant at
Bushehr is another activity of NFPD.

CNuclear Fuel Production Division>

Section

- Metallogen and
Project Generation
Section

- Health Physicsand

Waste Management
Dept.

- Electronics and

Control Dept.

Exploration Benefication and Nuclear Fuel Research Waste
Hydrometallurgical and Production Management Dept.
Resear ch Centre Centre (Esfahan)
- Mining Section - Analytica_\l Chemical - Nuclear Engineering - Health Physics
- Geodata, Computer and Quality Control Dept. Group
and !nstrument Dept. - Metallurgical - Radwaste
Section _ _ - Laboratory Research Engineering and Fuel Treatment Group
- Geophysics Section Dept. Dept. - Radwaste
- Mmera! ogy ar_ld - Des! gn a_nd - Chemistry Dept. Collection &
Analysg Sectloq Engineering Dept. - Miniature Neutron Transportation
- Exploration Projects Source Reactor Dept. Group
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Uranium exploration began in Iran in support of an ambitious nuclear dectric
power programme launched in the mid-1970s. The programme continued over the
last two decades, despite sharp fluctuations in the leve of activities and the
suspenson of the nuclear power programme for a period of time. The man
activities gtarted with airborne surveys conducted by foreign companies and fidd
reconnai ssance carried out by AEQI prospectors and geologists.

These surveys covered one-third of the area of Iran. The arborne geophysicd data
were processed in the form of digitd and hardcopy maps by contractors, as well
as within the framework of joint projects between AEOI and the IAEA.

Thiswork was followed up by reconnai ssance and detailed ground surveys.

The regiond and detalled exploration activiies were dated in the best
prospective regions, depending on the avalable infrastructure and exploration
manpower. Follow-up of about one-sixth of the area covered by the arborne
surveys led to the definition of afew smal prospects.

The exiding depodsts with RAR and EAR-I resources have been evaduated. The
total estimated reserve in the Saghand 1 and 2 (RAR and EAR-I category) is 1367
tonnes uranium. The Bandarabass Cdcrete-type, and resources of polymetalic
vantype in Tdmes depodts are estimated a about 200 tonnes U EAR-II. The
cost of production of these resources is between US$80-130/kg U.

Regarding the undiscovered conventional resources (EAR-II and SR category),
and on the bass of geologicd setting and the type of host rocks, the following
types of uranium resources are expected:

The mog favourable province for uranium prospecting is the centrd domain,
where late Precambrian basement and Pan-African riftogenic series ae
present.

Saghand ore, and a few uranium, and uranium-thorium prospects (Narigan,
Sechahun, Zarigan and Khoshumi) are located in this region.

There are 3 types of radioactive minerdizations, as follows:
1. Albite-amphibole metasomatite-type with U- TH-REE minerdization.

2. Hydrothermd-metasométic vein-type with U- (Mo, Y) minerdization.
3. Hydrotherma-type polymetaic-Uranium minerdization.

The firgt two types belong to the Pan-African Metalogenic stage and the third one
Is considered as Alpine-type.

Among the known prospects and resources, the Saghand, Narigan, Sechahun and

Zaigan ae of Pan-African age, while the Tamess, Khoshumi, Kde-Kafi and
Arusan prospects were formed in the Alpine Phase.

Benefication and Hydrometallur gical Research Centre

The Benefication and Research Centre of NFPD has the god of invetigating the
mineralogy, minera processing, benefication, preparation and leaching  of
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uranium ores, and findly of deermining the bet methods for benefication,
leaching, extraction, precipitation, purification and recovery of the uranium as the
find product. This centre consst of two sections, research labs and engineering,
which are active in the following aress.
sampling, crushing, grinding, preparation and minerd processing of dl kinds
of mineras,
research and determination of process flow-sheet, for hydrometalurgy of the
resources in bench scale and pilot plant;

research for comparison between lab and pilot-plant conditions;
expangon of heap-leaching methods, in-place, in-gtu and bacterialeaching;

preparation of technical <specification and the layout of pilot plant for
production of yellowcake.

Esfahan Nuclear Fudl Research & Production Centre

The Esfahan Nuclear Fuel Research and Production Centre is located in an area
approximately 2400 hectares and congsts mainly of the following departments:

Nuclear Engineering Department

Metdlurgica Engineering and Fuel Department
Chemistry Department

Miniature Neutron Source Reactor Department

The Nucler Engineering Department, with modern laboratories, appropriate
equipment and technicd knowledge, is able to support engineering services in the
fidd of nuclear enginesring. A ligt of laboratories in this department will be found
below.

A sub-criticdl reactor has been edablished for neutron source drength
measurement; neutron activation analyss, measurement of neutron age in HxO;
measurement of diffuson and migration length in H>O; and measurement of delay
neutron precursors.

The Zero Power Reactor is used manly for absolute neutron flux measurement;
relative neutron flux measurement; buckling and reflector saving measurement;
cadmium ratio measurement; Spectrum parameter measurement; therma  and
epitherma  spectrum measurement. It has a reference theema column for neutron
spectroscopy.

Extensgve progress has been made in this department through a research reactor
cdled 'Miniature Neutron Source Reactor' which is equipped with two pneumatic
trander systems, high sendtive gray spectrometers, a computer and SPAN
software. The department has extensive experience in neutron activaion anayss,
the production of short-lived radioisotopes, and in teaching and traning in
scientific and research gpplications.
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A wide range of different samples, such as geologicd, minerd, environmentd,
indudtriadl, agriculture, life science, medicing, ec. from universties, research
inditutes, and other industrid centres has been anayzed.

Material Engineering & Fud Department

The Maerid Engineering and Fud Depatment has modern |aboratories,
appropriate equipment and technical knowledge and is able to support the
following engineering sarvicesin the fidd of metdlurgicd enginesring:

consultant servicesin metdlurgica engineering; and
research and |aboratory servicesin fuel and materia sciences.

This department has severd |aboratories, including:
Mechanical Test Lab.
Metallography Lab.
Heat Treatment Lab.
Corroson & Electrochemica Lab.
Fuel Fabrication Lab.

All the sections and centres under AEOI ae under regular ingpection and
supervison by the IAEA, through the visits of expert teams from the IAEA.

The declared policy of the Idamic Republic of Iran is to utilise the peaceful
gpplications of nuclear power for the improvement of lives of its people.
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