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EXECUTIVE SUMMARY
BACKGROUND
During the fourteen-year period 1982-1995, the Agency had been providing technical
assistance and co-operation to the Islamic Republic of Iran through 38 TC projects, which
included two UNDP funded projects and one supported by the Government under Funds-inTrust. Twenty of these projects have since been completed and 18 projects were still
operational as of 16 November 1995. In order to carry out a comprehensive assessment of
the Agency's technical co-operation with Iran, the projects were grouped into ten thematic
programme areas, as elaborated under the section on "Findings and Recommendations''.
Considering all funds and in terms of expenditures so far incurred, industrial applications
area ranks highest (28.3%), followed by human health (18%), nuclear power (12%) and
mineral resources (10.2%). Considering TCF only, the Agency's direct assistance has been
highest (22.7%) in the area of human health, followed by nuclear power (15.8%), mineral
resources (13.8%) and health physics (13.5%).
Out of a total allotment of $10.5 million, expenditures already incurred during the
period 1982-95 amounted to $8.9 million, of which 64.2% was for equipment, 22.5% on
expert services and 13.3% on project-funded training. Agency funds (TCF) contributed
74.2% of total expenditures, UNDP 18.7% and the Government over 7% through Funds-inTrust.
It should be noted that in many cases, training was provided through project-related
fellowships and scientific visits supported by the general fellowship fund or by the regional
projects on "Manpower Development": RER/0/003, RER/0/005 and RAW/0/004 (68
fellowships for a total duration of 406 months plus eight scientific visits), the expenses of
which are not included in the above figures. However, considering both project-funded and
project related training, a total of 202 fellowships and 36 scientific visits were awarded to
197 Iranian fellows during the period 1982-95 for a total duration of 965 months of training.
In addition, 145 Iranian scientists and engineers attended 171 Agency-organized regional
and interregional training courses. Considering an average cost of $2,000 per month of
training and $4,000 per scientific visit and training course attendance, over the years 198295, an additional amount of $1.5 million can be estimated to have been spent by the Agency
for training of Iranian scientists and engineers. Sixteen research contracts were also
granted to Iranian institutions for approximately $108,000.
This evaluation of the country programme in Iran was requested by the Government
of the Islamic Republic of Iran. The main reasons for the evaluation were the desire to
determine the results of the Agency's TC programme in Iran since 1982 (the post-revolution
period) and how they are being utilized, and to identify specific areas for future cooperation. The evaluation included a two-week field mission during November/December
1995, integrated by three outside experts and one Agency staff member.

HIGHLIGHTS
The evaluation has concluded that the Technical Co-operation programme delivered
to Iran was highly effective and has largely contributed to the high impact achieved in
majority of cases. Among the major factors contributing to this success were the
commitment of the Iranian Government to the development of peaceful applications of
nuclear technology. This is clearly reflected by the provision of bulk financial support, as
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well as the highly qualified and motivated senior and intermediate management personnel,
involved in most of the technical areas supported by the Agency.
The efficiency of the technical co-operation programme - measured by the
percentage of the total budget that was utilized directly towards achieving tangible results was also very high in most of the technical programmes reviewed. However, this could
have been improved if a clear and direct link or relationship was systematically established
between Agency inputs and the intended results or outputs.
Figure 1 presents an analysis of the programme in terms of the budget that was
utilized with High, Medium and Low performance in the areas assessed. The good results
achieved by most of the areas of the programme are strongly related to its end-user
orientation and towards producing social benefits. Furthermore, the Agency's contribution
was of key relevance in most of the programme areas.
Figure1 1 - Performance vs. Assessment Areas
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The overall performance of the programme, based on the combined analysis of
budget utilization and frequency of ratings, i.e. the number of times a programme area has
been rated as of High, Medium or Low satisfaction, assuming the same weight for the
contribution of each area of assessment, is represented in figure 2.
Figure 2 - Overall Performance
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FINDINGS AND RECOMMENDATIONS
The evaluation findings are presented below, arranged according to the ten thematic
programme areas, followed by recommendations in each area, as appropriate.
1.

Nuclear Power Programme

The Agency support to the AEOI in reactivating the nuclear power programme, of high
Government priority, has had two major objectives:
•

The development of human resources: The training component was designed following
a logical framework, with high links and commensurateness between the training
provided with the programme objectives. As a result, a core group of 40 engineers were
trained in nuclear engineering and quality assurance, enabling their continuing
contribution with enhanced technical interaction between AEOI and the present
contractors at Bushehr NPP.

•

The provision of expert advice: The expert missions held so far were mostly on ad-hoc
basis, and as such were not likely to contribute to either infrastructure or capacity
building. For example, no result was achieved with the project on the incinerator
installation.

•

Nuclear regulatory functions particularly lacked in-depth support. However, a positive
trend towards achieving tangible results can be appreciated in the safety assessment
missions most recently held.

•

Through a number of programme changes for one project, over $238,000 was disbursed
on computers and software, needed for structural and dynamic analysis, for which no
provision was available in the project budget.

•

The project design was often loose, with no quantifiable objectives or goals. No clearcuts between projects was visible, enabling them to be used on ad-hoc bases.

Recommendation 1
• It is recommended that the Agency further assist Iran in strengthening the regulatory
function, as appropriate for a nuclear power programme.
Recommendation 2
• It is recommended that the Agency assistance to Iran in its pursuit for the nuclear power
programme be placed on priority projects, designed with quantifiable objectives and
outputs, clear definition of activities work plan, and with clear links and
commensurateness between inputs, activities and outputs, thus further contributing to
self reliance.
• It is recommended that the Agency and the counterpart appraise realistically expected
project results, so as to screen those with low probability of achieving any success, as
was the case with the project on the incinerator installation.

2.

Human Health

The Agency support to the AEOI in health-related activities, a high Government
priority area, had the objective of strengthening local capabilities for the production of
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radioisotopes and radiopharmaceuticals, with particular reference to their local production
using a research reactor and a cyclotron accelerator, as well as the establishment of a
programme for indigenous production of high quality reagents and kits for
radioimmunoassay (RIA) and immunoradiometric assay (IRMA), as required for the health
services in the country. The capability achieved through Agency inputs has resulted in:
•

High clinical impact and total displacement of imports of radiopharmaceuticals and
radioisotopes, except Molybdenum-99 for Tc-99m generators. The AEOI supply of Tc99m generators, radiopharmaceutical kits, Thallium-201, Gallium-67 and 1-131
radioisotopes for diagnosis and therapy covers practically the total national demand.

•

Around 5,000 patients are being treated/diagnosed each week with radioisotopes and
radiopharmaceuticals, and the RIA/IRMA kits supplied by the AEOI establishments.

•

A team of committed and qualified staff is available (mostly trained by the Agency),
which contributed to the considerable impact in this thematic programme area.

An AEOI majority-owned company, "Kavoshyar", has been established with the
responsibility, among others, of distributing radioisotopes and other products to hospitals.
Recommendation 3
• It is recommended that the AEOI make periodic survey of hospitals/medical practitioners
on the utilization and effectiveness of their products for the national health care services,
and maintain appropriate records so that production and quality control can be
maintained at the maximum level and standard.
• The above recommendation is also suggested for the RIA/IRMA programme, which
should be preceded by a user survey that would provide the basis for a master plan for
their large scale production.

3.

Health Physics

The projects addressed a high priority area, both of the Agency and the
Government, concerning radiation protection and dosimetry; and have contributed to train
the present team of committed and qualified staff and in establishing well equipped facilities,
which contributed to the large impact in this area, as the following illustrates:
•

Radiation protection laws and regulations have been enacted by the Government in
1988/89, and the National Radiation Protection Department (NRPD) under the AEOI has
been entrusted to enforce the regulations in the country.

•

The NRPD is administering and maintaining a data base of all radiation workers (about
15,000) throughout the country, and is providing film badge services to them on a bimonthly basis - including highly specialized neutron dosimetry services and chromosome
aberration measurements.

•

Carrying out radiometric environmental surveys, including radon monitoring, as well as
food-stuff for radioactive contamination (over 100,000 samples to date).

•

Providing country-wide training courses on radiation protection (to date 44 courses for
2,000 workers and technicians).
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Licensing facilities dealing with ionizing radiation/isotopes.
The Secondary Standards Dosimetry Laboratory (SSDL) is providing dosimetry and
radiotherapy unit calibration/control services throughout Iran.

4.

Industrial Applications

The projects have contributed to the creation of a team of committed and qualified
staff, as well as to the establishment of a demonstration pilot plant with a 210 kCi Cobalt-60
source (with the design capacity for a one MCi source) established at the Gamma Irradiation
Centre (GIC), Teheran. Facilities have also been established for the manufacture and
application of sealed sources and nuclear gauges at the NRC, Teheran. The effectiveness
and impact of this programme is illustrated by the full utilization of the facilities:
•

Around 40,000 cartons (5,000 m3/year) of medical/surgical products are being sterilized,
working on a 24 hour-a-day basis.

•

Thirteen M.Sc and two Ph.D. degrees have been received by GIC staff/students.

•

Over 200 sealed source units have been manufactured and installed in 25 industries to
date for nucleonic controls, as well as about 200 industrial radiography sources are
produced per year.

•

Radioactive tracers of Br-82 are being applied to detect leakage in a 125 km long oil
pipeline.

•

The 5 MW Teheran Research Reactor is being utilized for the production of tracers for
use in industrial applications (e.g. glass factory, oil pipeline leakage detection , etc.).

•

A coal-ash determination project for the coal industry, using prompt gamma neutron
activation analysis (PGNAA) technique is under progress.

Recommendation 4
• As the opportunity to use nuclear techniques in industry is likely to grow as
industrialization accelerates, it is recommended that the AEOI explores the potential for
additional demands for services for sealed sources and nuclear gauges, as well as for
radiation sterilization of medical and surgical devices.

5.

Mineral Resources

The projects were relevant to the evaluation and integration of aerial radiometric
survey data collected during late 1970's and early 1980's, as per Government undertakings
of exploration and development of mineral resources in support of the country's nuclear
power programme, and a team of committed and qualified staff, mostly trained by the
Agency, are continuing with the processing and integration of the available data. This
endeavour, however, has not yet reached the stage of "impact" beyond the achievement of
limited project results as mentioned below:
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Appropriate data processing facilities have been set up at the Exploration and Mining
Department of the AEOI. Further Agency support in all areas is being planned under the
operational project IRA/3/004.
To date, data relating to ~ 600,000 sq. km have received preliminary processing.
Further analysis, processing and integration have been accomplished on approximately
15% of the processed information. Full integration is expected to require a further
period of six years.
Some surface sampling and borehole drilling has been undertaken in the most promising
areas.
The project on ore dressing and leaching of uranium ores has been completed at bench
scale.

6.

Isotope Hydrology

The projects were relevant to the development of Karstic water resources in the
country, for which an isotope laboratory was established in 1990 under a UNDP-funded
project.
Little use has been made of the Agency assistance provided to date. Relatively few
samples had been collected and significantly fewer had been analyzed. The project team
did not appear to be actively involved in isotope analysis since the establishment of the
Isotope Laboratory in 1990. There is essentially no technical/social impact to date.
Recommendation 5
• It is recommended that the Agency and the counterpart review this programme area in
terms of its priority, needs, results and impact. The assistance planned to take place
under the operational project should continue based on reviewed quantifiable objectives,
clear work plans and performance milestones.

7.

Research Reactors

The projects addressed a key area of nuclear research which has also contributed to
some applications in the areas of human health and industry. Agency assistance has
helped to creating a team of qualified staff that largely contributed to achieving the high
impact to date. Some examples are given below:
•

Conversion of the core of the Teheran Research Reactor (TRR) from high enriched fuel
to low enriched fuel was completed successfully with Agency assistance in 1993.
Reactor power is gradually increasing to the design level of 5 MW (currently at 3.5 MW).

•

With Agency assistance, the safety analysis report (SAR) of the TRR is in final draft form
and was targeted for Agency expert review in December, 1995.

•

Although the research reactor utilization is relatively low, as it is being operated
continuously for three days (24/day) every two weeks only, the comprehensive supply of
Iran's needed low-activity radioisotopes for medical diagnosis/therapy and for some
industrial (tracers and sealed sources) applications being made by the Teheran
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Research Reactor (see under Human Health and Industrial Applications) has produced
high impact.
•

A limited number of neutron-based experiments, such as neutron activation analysis,
neutron radiography, powder diffractometry and Boron neutron capture therapy are
being conducted at the Teheran Research Reactor, but the output is low because of the
limited operation of the reactor and its present low power.

•

The design group for the sub-critical assemblies at the ENTC, Esfahan gained good
knowledge, resulting in the construction of two sub-critical assemblies. This has now
developed to the extent of participating with the Chinese (bilateral) in
design/construction of a D2O moderated zero power reactor (core of ~ 20 nuclear design
engineers).

•

Capability in thermo-hydraulics has developed to the stage of design of ~ 1 MW
experimental test loop.

•

Capability has been achieved in software development with respect to the computer
based simulator.

•

A number of fellows are carrying out post-graduate studies using the reactor facilities
both at Teheran and Esfahan, for which co-operation has been established with
Universities.

Recommendation 6
• It is recommended that AEOI actively seek stronger relations with potential users of the
Teheran research reactor or its output. Examples are, in the industrial use of isotopes
and sealed sources for both medical and industrial applications, NAA and neutron
radiography.
• It is recommended that more effort should be expended by the AEOI to enhance the
utilization of the reactor in experimental work, including for higher education, both for
AEOI personnel and also university graduate students. Topics may include: reactor
dynamics, control and instrumentation, neutron flux determination and dosimetry, NAA
and radiation protection.
Recommendation 7
• With respect to the Esfahan Nuclear Technology Centre, it is recommended that the
Agency consider providing assistance in the area of simulation of nuclear reactor and
associated plant, with particular reference to the Bushehr NPP.

8.

Nuclear Analytical Techniques

The projects helped in improving the analytical capabilities of the 3 MeV Van de
Graaff accelerator at the NRC, Teheran and in establishing a laboratory for neutron
activation analysis (using the Teheran 5 MW research reactor) at the GIC, Teheran. A team
of motivated and qualified staff was trained with Agency support, which largely contributed
to the achievement of high impact as follows:
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Van de Graaff (VdG) accelerator laboratory
•
•

•
•
•

Performing trace element analysis for biopsies (mainly liver and serum). About 60-70
analyses are being performed each year as per requests from hospitals.
Performing around 100 multi-element analyses each year, both precise thickness
determination and elemental analysis, of industrial, geological and archaeological
samples.
Providing elemental analysis of environmental samples (air, soil, water, fish), as required
by the Ministry of Environment.
Participating in the Agency co-ordinated research programme on cost-free basis.
Providing facilities for medical training and research. Currently, four MDs and three
Medical Physicists are conducting research on trace element analysis in human organ
samples and in serum.

Neutron activation analysis
• Performing a large programme on Teheran-wide pollutant (particulate) composition
analysis using instrumental neutron activation analysis (INAA).

9.

Agriculture

The projects addressed a key area of Government priority for agricultural
development, including the control of rinderpest in farm animals.
•

In terms of veterinary science, Iran is making good use of the Agency assistance in the
detection and control of animal diseases such as rinderpest. Around 12,000 cattle are
being tested each year using the ELISA technique since 1994, following a grid network
across the country, as part of the sero-monitoring of rinderpest vaccination programme
(also supported under an Agency regional project).

•

The agriculture laboratory is mostly devoted to research for developing mutant strains of
cereals, particularly, wheat (as per TC project objectives) as well as other crops, such as
rice, soybean, barley, sesame and cotton. Wheat is now in an advanced stage and is
planned for a 1,000 hectare test planting. If successful, approved release of seeds is
expected within 3-4 years.

•

Using 1SN to optimize fertilizer-irrigation schemes for a number of crops, particularly
wheat and rice.

•

Performing experiments on the use of gamma irradiation to kill the various stages of
insect infestation in cereal grains.

10.

General Atomic Energy Development

The lone project on "Manpower Development" has been used to carry much of the
fellowship training, as per requirements of various TC projects for which funds were not
available. Iran has made good use of the training provided and actively encourages
returning fellows/trainees to remain in their areas of expertise, thereby building on the newly
found knowledge and also passing it to others. Almost all the trainees interviewed (during
the evaluation mission) were found to be satisfied with the quality of the training provided
and reported that the training received has contributed essentially to their job performance.
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A total of 86 Iranian scientists/engineers have been trained abroad in different
disciplines of atomic energy applications, particularly supplementing for the projects in
nuclear power, human health, health physics, industrial applications, nuclear minerals,
research reactors, analytical techniques and agriculture, under the scope of this evaluation.
This also included ten fellows under a group training course on uranium resources
exploration and development, held in Pakistan, and 37 fellows under two on-the-job group
training programmes on nuclear power technology, held in Russia. In addition, 14 scientific
visits were offered.
Recommendation 8
• At the present stage of competence of human resources, it is recommended that future
fellowships and group training be further customized to meet the individual project
objectives, in order to enhance the efficiency and effectiveness through direct linkages
between the training provided and the TC project/programme, and for better clarity of
training in relation to TC project outputs and impacts.

SUGGESTIONS FOR FUTURE TECHNICAL CO-OPERATION WITH IRAN
•

The present level of expertise reached by the AEOI in most of the programme areas
enables and advises its use by the Agency to assist other Member States in their
development endeavours.

•

However, strengthening the regulatory and safety assessment function of the AEOI visa-vis the licensing of the on-going Nuclear Power Programme should merit Agency
attention, if so requested by the counterpart.

•

Highly specialized technical advice might also be needed to continue the national
endeavours in most programme areas.

•

It is recommended that future Agency supported projects respond to a logical framework
of project design, so as to further increase the present level of efficiency, which would
result in improved effectiveness and impact.
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INTRODUCTION

1.1.

HISTORICAL BACKGROUND

11

The Islamic Republic of Iran became a Member State of the Agency in 1958, and
since then it has been actively participating in all Agency activities, including its technical cooperation programme. The first ten fellowships1 were awarded to Iranian nationals as early
as 1959, and in 1960, the first technical co-operation projects on prospecting for uranium
and reactor construction were approved for Iran.
The Atomic Energy Organization of Iran (AEOI) is responsible for research and
development activities relating to the application of nuclear science and technology in
support of the various sectors of the national economy, including the development and
acquisition of nuclear power plants. The AEOI is also the national authority to liaise with the
Agency on atomic energy matters. It is headed by a President (who is also a Vice-President
of the country), supported by seven Vice-Presidents, in charge of six scientific and technical
departments plus one administrative and finance department.
The AEOI operates a number of nuclear establishments throughout the country.
These include:
• The Nuclear Research Centre in Teheran, with a 5 MW pool-type research reactor and a
3 MeV Van de Graaff accelerator,
• The Nuclear Technology Centre in Esfahan, with a miniature neutron source reactor and
a zero power reactor (under commissioning),
• The Nuclear Research Centre for Agriculture and Medicine at Karadj, near Teheran, with
a 30 MeV variable energy cyclotron, and
• The Gamma Irradiation Centre in Teheran, with a 210 kilo Curie Cobalt-60 irradiation
facility. The design capacity of the irradiator, however, is of one Mega Curie.
In addition to the above, a number of research departments involved in the
development of nuclear power, nuclear safety and radiation protection, nuclear raw
materials and fuels, etc. operate in Teheran.
The Department of Nuclear Power Development of the AEOI is concerned with the
Country's nuclear power programme. In order to provide for the foreseen national economic
development during early 1970s, it was estimated that 27,000 MWe of installed electrical
capacity would be required by the year 1990, half of which could be supplied with nuclear
power. Contracts were signed with KWU of Germany for two 1,300 MWe units to be
installed at Bushehr and with Framatome of France for two 900 MWe units to be installed
near Karun River. Civil work was initiated in 1973 and 1976 respectively. The national
revolution of 1979 led to the discontinuation of the work, and ultimate suspension of the
project activities at the stage of 50-80% completion of the two KWU units at Bushehr. Since
1982, the AEOI had been trying to negotiate with KWU to complete the construction of the
Bushehr Nuclear Power Plant (BNPP), but failed due to various reasons. Even 7,000
tonnes of reactor components are still remaining in Germany because of German
Government restriction on their export to Iran.
Revitalization of the nuclear power programme is now of high priority for the
Government of Iran, which is again seeking to avail itself of electricity through nuclear
1

That year, one fellowship was awarded to an Iranian national in each of the following areas:
nuclear physics, radiochemistry, nuclear raw materials, reactor technology, isotopes in agriculture,
medicine, biology and industry, in the general application of isotopes and in radiation protection.
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generation. The completion of the BNPP, Unit 1 is planned with the latest Russian
technologies for which negotiations are underway for the construction of a 1,000 MWe
WER-1000A/-392 type reactor system, by incorporating and merging it into the existing
building and German technology already installed by KWU at Bushehr. In this respect, a
contract was signed with a Russian supplier (MINATOM) in January 1995 for a thorough
site, buildings, containment and equipment evaluation. Following this, it was hoped that a
construction contract would be signed in January 1996 for a turnkey construction of Unit 1.
The responsibility of the work will be on the main contractor, MINATOM, even though some
part of the job may be carried out by the AEOI. Development and details of the feasibility
study for accomplishment of the work had been underway by MINATOM. The results of
their assessment of the reactor containment were due to be submitted to the AEOI by the
end of 1995.
The completion of Unit 1 of the BNPP is estimated to cost $800 million, and the
expected start of its operation is the year 2000. After putting into operation Unit 1,
negotiations may be started for completion of Unit 2. At the same time, negotiations are
being conducted for the building of two 440 MWe WER-400/V-213M Russian NPPs and/or
two 300 MWe Chinese PWRs. However, no schedule concerning the time frame for their
contract negotiations or construction site has yet been decided.
To create an essential background for the nuclear power programme, the Nuclear
Technology Centre (NTC) had been partly established with French assistance in Esfahan
during 1970's. This centre was to have a 50 MW research reactor and different facilities
(e.g. for fuel fabrication, seismic studies, radwaste management, etc.). The scope of the
NTC was revised after the 1979 national revolution and subsequently reduced to some
experimental facilities. The NTC is now working on some selected engineering areas.
These are concerned mainly with reactor design (reactor physics, thermal-hydraulics,
instrumentation and control, engineering simulator, etc.). A miniature neutron source
reactor (MNSR) has been commissioned at the NTC in 1994 through bilateral co-operation
with China. A zero power reactor is also approaching commissioning. The Safety Analysis
Report (SAR) for this has been developed jointly with the Chinese supplier and is in the final
stage of preparation. The SAR is required in order to receive a license from the regulatory
body to operate the reactor.
The AEOI has established national regulations and procedures and also operates a
radiation protection infrastructure to meet the needs of the entire country. An Agency
RAPAT mission visited Iran in 1989 and a WAMAP mission was carried out in 1990.
The AEOI is the national counterpart of the Agency technical co-operation activities
and is, in fact, the main recipient of technical assistance, and co-ordinates all TC activities in
the country. In addition to the national TC projects, the country is also an active participant
in the regional TC projects, the agency-organized regional and interregional training
courses, as well as in the co-ordinated research programme.
In the period 1960 - 1981, some 34 technical co-operation projects were approved
for Iran, including projects related to health physics, nuclear electronics and instrumentation,
reactor construction, agriculture, nuclear power, radioisotope production, nuclear minerals,
isotopes in hydrology, nuclear physics, and waste management. Total disbursements
between 1960 and 1981 amounted to over $700,000. In addition to the assistance provided
under these projects, approximately $450,000 was spent on fellowship training. A total of
112 fellowships were awarded between 1959 and 1981, for a total duration of 1,135
months. Of these fellowships, approximately one half (576 months) was awarded for
training in subjects related to nuclear physics and reactor engineering and technology.
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Other major areas of training included isotopes in agriculture and medicine, and nuclear
safety. The total cost of the assistance provided by the Agency until 1981 thus amounted to
approximately $1.2 million, ranking Iran 33rd among all recipients of Agency assistance.

1.2.

REASONS FOR THE EVALUATION

The evaluation was requested by the Government of the Islamic Republic of Iran.
The main reasons for the evaluation were the desire to determine the results of the
Agency's TC programme in Iran since 1982 (the post-revolution period) and how they are
being utilized, and to identify specific areas for future co-operation. More specifically, the
evaluation objectives were:
A.

To assess whether the Agency's assistance has been relevant to national priorities
and programmes concerning the peaceful applications of nuclear energy;

B.

To assess the contribution of Agency assistance in developing the scientific
infrastructure required for the effective peaceful applications of nuclear energy,
including the level of excellence of the technical and scientific staff;

C.

To determine the contribution of the Agency's TC programme in Iran towards
developing national capabilities for the application of nuclear science and technology
as a contribution to the social and economic development of the country; and

D.

To identify new programme directions and implementation approaches that offer
significant opportunities to further enhance nuclear applications, the transfer of
technology, and the impact of the progamme on the development of nuclear
activities in the country.

The Terms of Reference of the evaluation, included in Annex A, provide additional
details on the evaluation concern.

1.3.

STRUCTURE OF THE REPORT

This report is divided into four main sections. Chapter 2 presents an account of the
Agency TC activities in Iran during the period under review from 1982-1995, followed by a
description of the evaluation methodology in Chapter 3. The evaluation findings and
recommendations, consisting of an analysis of the TC programme performance vis-a-vis
project objectives and activities, arranged according to the thematic programme areas, are
provided in Chapter 4. This chapter also includes suggested areas for future technical cooperation with Iran over the next five years.
There are six annexes to this report. The terms of reference of the evaluation are
found in Annex A. The detailed lists of TC projects, including financial and project
summaries, in each thematic programme area are included in Annex B. Brief descriptions
of the economic and scientific infrastructure in Iran, as well as of the national organization
for nuclear activities, are given in Annex C and D respectively. The evaluation timetable for
the field mission, indicating the institutions/projects visited, and the list of most relevant
people met in Iran, are appended in Annex E and F respectively.
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2.1

AGENCY TC ACTIVITIES IN IRAN (1982-1995)

During the fourteen-year period 1982-1995, a total of 38 TC projects, including two
UNDP supported projects and one supported by the Government under Funds-in-Trust, had
been operational in Iran. Twenty of these projects have since been completed and 18
projects were still operational as of 16 November 1995. In order to give a comprehensive
idea on the purpose of the assistance provided, the projects were grouped into ten thematic
programme areas, rather than the ten Agency fields of activities, as shown in Table 2.1.
The table also shows the current allotments and expenditures in each thematic area
comprising the 38 projects. In coming to these figures, unliquidated obligations and
earmarkings with respect to the expert component have been calculated at the 1995
prevailing rate of $11,400 per month of expert services.
Considering all funds and in terms of expenditures so far incurred under the 38
completed and operational projects, industrial applications area ranks highest (28.3%),
followed by human health (18%), nuclear power (12%) and mineral resources (10.2%).
Considering TCF only, the Agency's direct assistance has been highest (22.7%) in the area
of human health, followed by nuclear power (15.8%), mineral resources (13.8%) and health
physics (13.5%).
Table 2.2 represents the break-down of expenditures for expert services, equipment
and training provided under the 38 projects. As can be seen, out of a total allotment of
$10.5 million, expenditures already incurred during the period 1982-95 amounted to $8.9
million, which included 158.6 months of expert services, $5.7 million worth of equipment and
about $1.2 million on project-funded training. Thus, over 64% of the total expenditure was
for equipment, followed by expert services (22.5%) and project-funded training (13.3%).
Considering only the Agency funds (TCF), i.e. excluding UNDP funds and the Government
Funds-in-Trust (which were mostly concerned with equipment, and little expert services and
training), the distribution of Agency expenditures (which amounted to $6.6 million) was
54.6% for equipment, 28.8% for expert services and 16.6% for project-funded fellowship
training. In terms of sources of funds, 74.2% was made available through TCF, followed by
UNDP (18.7%). The Government also contributed over 7% through Funds-in-Trust.
It should be noted that many projects did not have separate allocation of funds for
fellowship training, or the funds were not sufficient. In such cases, training was provided
through project-related fellowships and scientific visits supported by the general fellowship
fund or by the regional projects on "Manpower Development": RER/0/003, RER/0/005 and
RAW/0/004 (68 fellowships for a total duration of 406 months plus eight scientific visits), the
expenses of which are not included in the above tables. However, considering both projectfunded and project-related training, a total of 202 fellowships and 36 scientific visits were
awarded to 197 Iranian nationals during the period 1982-95 for a total duration of 965
months of training. In addition, 145 Iranian scientists and engineers attended 171 Agencyorganized regional and interregional training courses. Considering an average cost of
$2,000 per month of training and $4,000 per scientific visit and training course attendance,
over the years 1982-95, an additional amount of $1.5 million can be estimated to have been
spent by the Agency for training of Iranian scientists and engineers. Sixteen research
contracts were also granted to Iranian institutions for approximately $108,000.
Detailed list of TC projects under each thematic programme area covering the 38
projects completed and operational during the period under review (1982-95), as well as the
financial and project summaries are provided in Annex B.
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Supplementary information on the country programme can be obtained from the tenyear Country Programme Summary report for the Islamic Republic of Iran covering the
period 1985-1995 in document IAEA-CPS-95/18 dated 25 September 1995, also prepared
by the Evaluation Section, TC, which contains more statistical data, including those for
training course participants and research contracts.
Table 2.1
Technical Co-operation Projects in Iran
by Thematic Programme Area
Projects Completed and Operational 1982-1995
(as of 16 November 1995)a)

Thematic
Programme
Area

Allotments

Number of Projects

b)

Completed

Operational

Total

X1000
$

%of

Expenditures0

Total

$

%of

X1000
Total

1

Nuclear Power

5

1

6

1,440

13.7

1,073

12.0

2

Human Health

3

4

7

2,165

20.7

1,599

18.0

3

Health Physics

3

2

5

1,024

9.8

893

10.0

4

Industrial
Applications

2

3

5

2,674

25.5

2,519

28.3

5

Mineral Resources

2

1

3

1,004

9.6

909

10.2

6

Isotope Hydrology

2

1

3

183

1.7

149

1.7

7

Research Reactors

1

1

2

121

1.2

100

1.1

8

Analytical
Techniques

1

1

2

448

4.3

353

4.0

9

Agriculture

1

3

4

682

6.5

575

6.5

10

General Atomic
Energy
Development

0

1

1

733

7.0

733

8.2

20

18

38

10,474

100

8,903

100

Total

a)

Source - Project Full Status Report
Allotments = Expenditures + Earmarkings
c)
Expenditures = Disbursements + Unliquidated Obligations
b)
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Table 2.2
(Financial Summary)1
Expert Services, Equipment and Project-funded Training
Provided to Iran, by Thematic Programme Area

Projects Completed and Operational 1982-1995
(as of 16 November 1995)

Thematic Programme
Area

1

Expert Services
m/d

$

Equipment
$

Training
$

Total
$

1

Nuclear Power

59/20

722,504

250,314

100,497

1,073,315

2

Human Health

19/21

243,392

1,277,718

78,054

1,599,164

3

Health Physics

5/00

48,440

789,356

54,836

892,632

4

Industrial Applications

14/13

174,739

2,276,247

68,500

2,519,486

5

Mineral Resources

33/22

480,432

315,998

112,481

908,911

6

Isotope Hydrology

4/06

45,635

93,567

9,299

148,501

7

Research Reactors

4/28

68,317

16,827

15,285

100,429

8

Analytical Techniques

4/17

61,299

291,283

-

352,582

9

Agriculture

11/22

146,810

402,399

25,530

574,739

10

General Atomic Energy
Development
Total
% of Total

0/18

9,164

-

723,694

732,858

158/17

2,000,732
22.5

5,713,709
64.2

1,188,176
13.3

8,902,617
100.0

Includes total expenditures (disbursements plus unliquidated obligations).
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_3.1

DESCRIPTION OF THE EVALUATION

3.1. THE EVALUATION PROCESS
The process of evaluation consisted of two parts:
3.1.1.

Preparation of background information on the programme

A review of the programme, which covers approximately 14 years of Agency
assistance and comprises 38 projects, was conducted at IAEA Headquarters using the
material available in the West Asia Section, TCPM, in other sections of the Department of
Technical Co-operation, and in the relevant technical sections of the Agency's other
Departments. The information collected was compiled into a document titled "Background
Information for the Country Programme Evaluation of the Agency's TC Programme with the
Islamic Republic of Iran, 1982-1995." This document contained both general and detailed
information on the Agency's technical co-operation activities in Iran, including Agency
inputs (equipment, expert services and fellowships), statistical data on the provision of
fellowships and on the participation of Iranian nationals in Agency training courses and
research contract programmes. This document also contained summaries for each of the
projects implemented in Iran during the period under review. This briefing material was
sent to the members of the evaluation team prior to commencement of the mission.
3.1.2.

Field evaluation

The experts of the evaluation team visited Agency Headquarters for three days of
briefing, during which they had the opportunity, not only to further study the details of the
Agency's technical assistance programme to Iran, but also to conduct interviews with
Agency staff members who had been or are involved with the programme in Iran.
Discussions were held with technical officers, with staff of the West Asia Section, including
the Head of the Section and the country officer for Iran. Files were also consulted. All the
relevant expert reports were made available to the team members, who used the time to
familiarize themselves fully with the Agency's activities in Iran during the period under
review.
Following this short briefing stay in Vienna, the experts travelled to Teheran to
conduct the field mission that had been scheduled in connection with this evaluation
exercise. The field mission examined facilities and conducted interviews with staff of
institutions which have been or are involved with the Agency's technical co-operation
programme in Iran. This was to collect first-hand information on the development, the
present status and the results obtained through particular technical co-operation projects
and other Agency-supported activities. Discussions were, therefore, conducted with
technical co-operation counterparts, vice-presidents of the AEOI, directors of the relevant
institutes, and with UNDP officials.
The field evaluation lasted two weeks. The interviews and visits conducted
included, among others, questions concerning the provision of assistance through technical
co-operation projects and through the research contract programme; the results achieved
through the provision of Agency assistance; the availability of qualified staff; and questions
on the scientific activities that are being carried out within the context of the programme.
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3.2

COMPOSITION OF THE EVALUATION TEAM

The evaluation team was composed of three outside experts and one Agency staff
member:
• Dr. John Baron, Manager, Nuclear Programs, Ontario Hydro Technologies,
Toronto, Canada; (Team Leader)
• Dr. Vicente Alcober Bosch, Head of the Applied Physics Department, E.T.S.I.T.,
Polytechnic University of Madrid, Spain;
• Dr. Peter Trampus, Project Manager, Paks Nuclear Power Plant Ltd., Paks,
Hungary;
• Dr. Mohammad Mizanul Islam, staff member of the Evaluation Section of the
Agency's Department of Technical Co-operation.

3.3.

LIMITATIONS OF THE EVALUATION

None of the projects, and certainly none of the thematic areas, had pre-defined
measures of performance or success. Indeed, although the objectives of some of the
projects may seem obvious, these were not always self-evident. Therefore, in assessing
the degree to which the endeavours were successful, the evaluation team had to establish
subjective measures of performance, as explained in Section 3.4 below.
The bulk of field information collected by the evaluation team was provided by the
individual project counterparts and those directly associated with the counterpart
organization, AEOI. The field work schedule permitted only three interviews with
"customers" or "users" (two Teheran hospitals and the AEOI majority-owned isotope
distribution company, Kavoshyar).

3.4

THE ASSESSMENT SYSTEM

Based on the evaluation objectives, four areas of assessment were defined under
which the TC programme in Iran was reviewed and rated. They covered the first three of
the evaluation objectives, namely, relevance (objectives A), efficiency (objective B),
effectiveness and impact (objective C), and were reviewed on project-specific bases in
each of the thematic programme areas. They are defined in table 3.1, where the
correspondence between the areas of assessment and the programme design elements is
also shown.
Given that quantitative objectives and indicators of performance were not predetermined at the project or sub-programme level at the planning stage, the evaluation
needed to interpret the intended objectives, and the assessment based on these measures
may be somewhat subjective.
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Table 3.1 - The Areas of Assessment

PROJECT
DESIGN
ELEMENTS

EFFICIENCY

EFFECTIVENESS

OVERALL
GOAL

PROJECT
OBJECTIVE

OUTPUTS

ACTIVITIES
+
INPUTS

A measure of
^productivity"
of the project
process - haw
eeortomifiatfy
inputs are
converted into
outputs

Aroeasyrfcof
foe extent to
which a
projector
prc>grafi3£fie
is successful
in achieving
Its purpose

IMPACT

RELEVANCE

The positive The degree to
which the
and negative
objectives of a
changes
project are, or
produced,
remain,
direct or
pertinent,
indirect,
as
tie result of significant and
tie project or worthwhile, m
relation to the
programme
identified
priority or
needs and
concerns

5USTAINABiLrnr

The extent to
which partner
country
institutions wilt
continue to
pursue the
objectives and
goals after
external
assistance is
terminated

Taking into account the above, the programme-specific "measurements" were based on the
following:
A.
Relevance and Sustainability: The extent to which the projects were consistent
with the national needs for strategic development of capacity related to nuclear
technologies. In this context, links between project outputs and the project and national
objectives were assessed. The aspects that present either risks or opportunities to the
continued relevance and sustainability of the programme are also identified. The
associated recommendations aim at reducing the risks while enhancing the opportunities.
B.
Efficiency: A measure that a project has produced, or is likely to produce, its
immediate outputs (e.g. trained personnel, a new laboratory facility, safety guides, etc.) and
at an acceptable cost. This in turn involves an assessment of the quality of the project clear definition of outputs, activities and inputs, and budget utilization. The overall indicator
of efficiency is the linkage between Agency inputs and recognizable sub-programme
outputs.
C.
Effectiveness: A measure of the linkages between the project outputs and the
objectives - that is specific use made of the immediate outputs. For example, effectiveness
relates to the full use of the production capacity of a facility in quality targets.
D.
Impact: Essentially a measure of the social effects resulting of the use of the
project outputs. For example, impact relates to the target beneficiaries, or end-users
outside nuclear research institutes and the means provided to reach the potential endusers.
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Three categories were again defined in this evaluation process when assessing the
programme performance in the areas of review, namely, of High, Medium, or Low
satisfaction. The findings of the evaluation team, which included the overall programme
assessment in the above four areas of review, as well as the recommendations are
presented in Chapter 4 of this report.
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4. FINDINGS AND RECOMMENDATIONS
4.1.

Programme specific findings and recommendations

The evaluation findings of the Agency's TC activities in Iran over the last fourteen year
period from 1982 to 1995 covering the 38 TC projects under review are presented in the
following sub-sections, arranged according to the thematic programme areas of (1) Nuclear
Power, (2) Human Health, (3) Health Physics, (4) Industrial Applications, (5) Mineral Resources,
(6) Isotope Hydrology, (7) Research Reactors, (8) Analytical Techniques, (9) Agriculture and
(10) General Atomic Energy Development, as detailed in Annex B. This includes summaries of
project inputs and activities, as well as an analysis of the programme in the areas of review,
namely, the relevance, efficiency, effectiveness and impact (as defined in Chapter 3.4.),
followed by recommendations, in each thematic area.
The overall assessment of the current programme, and suggested areas for future
technical co-operation with Iran over the next five years, are also included in this chapter under
sections 4.2 and 4.3 respectively.

4.1.1. NUCLEAR POWER PROGRAMME
4.1.1.1.

Overall project objectives

To strengthen the national infrastructure for a nuclear power programme, with a
view to assisting government in its efforts to revitalize the country's nuclear power
programme, with particular reference to the Bushehr Nuclear Power Plant (BNPP).
4.1.1.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.1 for details)
Six TC projects covering both engineering and safety aspects, were approved since
1984, with a total budget of $1.44 million, out of which five projects have since been
completed. Total expenditure as of 16 November 1995 amounted to $1,073,315 (including
$31,124 Funds-in-Trust), constituting 12% of total expenditures against all projects under
review. This included about 59.7 months of expert services, $250,314 worth of equipment
and $100,497 for fellowship training, as enumerated below.
Expert services
Short-term experts and consultants missions of duration between one to four weeks, as
well as sub-contracts were set up, acting on the following issues:
(a) Safety aspects
• Evaluation of damage of the concrete structure of the reactor building of unit 1 of BNPP
(inflicted by a military attack), 1985.
• Nuclear Safety , 1991.
• Licensing and regulatory procedures, 1992.
• Consultants meeting to review nuclear safety of the W E R 440/213M reactor,
November 1994.
• Preliminary safety review of the WER-1000 reactor, September 1995.
• Site and safety review of BNPP, unit 1, November 1995.

IAEA-CPE-96/01

COUNTRY PROGRAMME EVALUATION REVIEW - IRAN

4.2

(b) Engineering aspects:
• Evaluation of the status of the Bushehr NPP project, covering civil, mechanical and
electrical parts, as well as control and instrumentation, 1989 (sub-contract).
• Welding development and training, 1990.
• Development of a Non-destructive Examination Centre, 1990.
• Suitable software and hardware for training simulator, 1991.
• Setting up a radioactive waste incinerator, 1991, followed by a review mission in 1994.
(c) Organizational aspects:
• Preparation of an organization manual for BNPP, 1989 (sub-contract).
• Evaluation of capabilities of local construction/manufacturing organizations, 1989 (subcontract).
• Seminar on NPP organization, 1995.
Training
Training of personnel was organized as follows:
• A four-week group training course in Quality Assurance (QA), in Germany, 1985 for 23
participants.
• A workshop on QA for managers of BNPP, November 1989, by five Agency experts, for
18 participants.
• A workshop in QA for AEOI top management, October 1995, by four Agency experts.
• Two one-year long national post-graduate courses in Nuclear Engineering leading to
Master's degree by the University of Teheran, during 1992/93 and 1993/94, conducted
by 16 and 15 Agency experts, for 24 and 23 junior engineers, respectively.
• Two four-month long on-the-job training on Nuclear Power, in Russia during 1993 and
1994/95 with 19 and 18 participants, respectively. The participants were those qualified
in the national post-graduate courses, and were funded under project IRA/0/006:
Manpower Development.
• Seventeen fellowships and five scientific visits on power reactors as well as three
fellowships and six scientific visits on waste management were also provided outside
project budgets.
• One Iranian underwent fellowship training abroad and five others are awaiting
placements under operational projects..
Equipment supplies
•

Mainly desk top computers and software were supplied under one project.

4.1.1.3.

Programme assessment

Relevance:
•

•

The projects addressed a key area of national priority in reactivating the nuclear power
programme. However, the link between the implied outputs of the projects and their
objectives only appeared clearly for the training component, as trained staff appears to
be the only visible programme output.
Iran has contributed a large effort and financial support for NPP development. It
possesses a competent organizational structure as well as a team of dedicated staff to
pursue further activities in this sector, assuring its continued sustainability.
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Efficiency:
•

•

•

•

Training in nuclear engineering and quality assurance was well planned and delivered
with Agency expert assistance, mainly through local training courses and group on-thejob training and fellowships abroad.
Expert services on specific aspects had so far been thinly spread, which were
organized on the basis of requests from the AEOI. Nuclear regulatory functions
particularly lacked in-depth expert advice. Expert mission and consultant meeting
reports can be considered as the only project outputs in this context. Outputs for subcontracts were usually well specified (Evaluation of the status of Bushehr NPP project,
its organization manual, etc.)- However, a positive trend towards achieving tangible
outputs can be appreciated in the missions most recently held, which focus on site
seismicity and seismic design re-evaluation and design safety review of BNPP-1.
Insufficient notice was taken at the project planning/design stages of some important
activities, such as the structural and dynamic analysis of the reactor building and the
steel containment of the BNPP, requiring the use of computers and software, for which
no funds were included in the projects. As such, an amount of 238,455 had to be
subsequently spent on these items, made available through a number of programme
changes under one project, representing over 29% of the project disbursements.
In global terms, the design of some of the projects at the time of their approvals were
loose, with no clear objectives or targets, or clear-cuts between themselves, enabling
them to be used to meet ad-hoc requirements.

Effectiveness:
•
•

•

The training within the projects can be assessed to have achieved its objectives in
relation to nuclear engineering and safety.
In general, the expert services delivered under this programme so far did not
significantly contribute to the stated objectives, specifically with regard to strengthening
the regulatory function. However, the recent trends of expert activities appear to be
more orientated towards tangible results.
The project on the incinerator could not achieve any result due to non-availability of
documents and absence of the supplier.

Impact:
•

•

A core group of 40 trained engineers on quality assurance has been created, enabling
enhanced technical interaction between AEOI and potential contractors for completion
of BNPP. Most of the trained staff are working alongside Russian QA/QC contractors at
Bushehr. The on-site assessment of the reactor building and components by Russian
contractors has been completed and a report was due in December 1995. This was a
critical element for the decision in completing the BNPP.
The expert missions held so far were mostly on ad-hoc basis, and as such not likely to
have any long-or medium-term impact.

4.1.1.4.
•

Recommendations

it is recommended that the Agency further assist Iran in strengthening the regulatory
function, as appropriate for a nuclear power programme.
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It is recommended that the Agency assistance to Iran in its pursuit for the nuclear power
programme be placed on priority projects, designed with quantifiable objectives and
outputs, clear definition of activities work plan, and with clear links and
commensurateness between inputs, activities and outputs, thus further contributing to
self reliance.
It is recommended that the Agency and the counterpart appraise realistically expected
project results, so as to screen those with low probability of achieving any success, as
was the case with the project on the incinerator installation.

4.1.2. HUMAN HEALTH
4.1.2.1.

Overall project objectives

To strengthen local capabilities for the production of radioisotopes and
radiopharmaceuticais, with particular reference to their local production using a research
reactor and a cyclotron accelerator, as well as the establishment of a programme for
indigenous production of high quality reagents and kits for radioimmunoassay (RIA) and
immunoradiometric assay (IRMA), as required for the health services in the country.
4.1.2.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.2 for details)
Seven TC projects, mainly concerning the production of radioisotopes and
radiopharmaceuticais relevant to human hearth services, were approved since 1982, with a
total budget of $2,165 million, out of which three projects have since been completed.
Total expenditure as of 16 November 1995 amounted to $1,599,164 (including $98,758
Funds-in-Trust), constituting 18% of total expenditures against all projects under review.
This included 19.7 months of expert services, $1,277,718 worth of equipment and $78,054
for fellowship training, as enumerated below.
Expert services
Short-term expert services of duration ranging from one to four weeks, were provided on
the following aspects:
(a)
•
•
•
•
•

Research Reactor - related isotope production:
Hot cell design.
Installation and commissioning of a Tc-99m production line.
Installation and commissioning of an 1-131 production line.
Production of 1-131 and Tc-99m generators.
Establishment of a quality control service for radioisotopes and radiopharmaceuticais.

(b) Cyclotron-related isotope production
• Review meeting for the selection of a cyclotron facility.
• Design of a cyclotron building and laboratory facilities, including a radiochemistry
laboratory.
• Design of hot cells and hot laboratories for the processing of cyclotron produced
radionuclides.
• Cyclotron production of 1-123 using TeO2 targets.
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(c) RIA/IRMA:
• Local production of RIA/IRMA kits, including their quality control.
Training
•

•

A total of 23 fellows have been trained abroad on different aspects of the production of
radioisotopes and radiopharmaceuticals, and seven others were offered scientific visits.
Thirteen of the fellowships and two scientific visits were funded outside the project
budgets.
Three more fellows are under process of placement (two in RIA and one in cyclotron
production of radioisotopes).

Equipment
•

•

A 1-131 production line, hot cell devices, two laminar flow hoods, a freeze drying unit, a
chromatographic equipment, Mo-99 isotopes (under Funds-in-Trust), as well as various
other laboratory equipment and supplies for the Radiopharmaceutical and the RIA
laboratories of the NRC, Teheran.
A contamination monitoring equipment, a sample changer, a multichannel analyzer,
various radiation detectors, a laminar flow hood, hot cell devices and various other
laboratory equipment and supplies for a Radiochemistry laboratory of the Cyclotron
facility at Karadj.

4.1.2.3.

Programme assessment

Relevance:
•
•

The projects addressed one of the priority areas of the government in the national
health sector, for the provision of radioisotopes and radiopharmaceuticals.
Government has substantially contributed to this thematic area, in terms of laboratory
facilities, financial support and requisite staff, guaranteeing continued sustainability of
the TC project objectives and goals.

Efficiency:
•

•
•

Expert services, fellowship training and equipment supplies were well planned and
delivered timely and complied with the quality and operational requirements, with the
result that appropriate facilities for the production and quality control of
radiopharmaceuticals have been established at the NRC, Teheran; and facilities for the
production and processing of some short-lived radioisotopes have been established at
the Cyclotron facility at Karadj.
Efforts are under way for the bulk production of RIA and IRMA kits locally through
Agency assistance being provided under the operational project IRA/2/005.
Experts are being recruited to advise on the production of various short-lived
radionuclides, including labeling and quality control procedures, as well as for the
setting-up of a Krypton-81m production line at the Cyclotron facility, under the new
project IRA/4/023 approved for 1995-98.

Effectiveness:
The TC programme related to the production of radioisotopes and radiopharmaceuticals
has successfully achieved its intended purpose as follows:
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•
•
•
•
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Capability achieved through Agency inputs has totally displaced the importation of
radiopharmaceuticals and radioisotopes, except Molybdenum-99 for Tc-99m
generators.
Short-lived radioisotopes of Thallium-201 and Gallium-67 are currently being produced
and processed at the Cyclotron facility in Karadj for medical purposes.
Quality control for locally produced radioisotopes and radiopharmaceuticals is claimed
to be equivalent to European pharmacopoeia.
Iran has hosted two regional training courses in this area of activities.
A team of committed and qualified staff is available (mostly trained by the Agency),
which contributed to the considerable impact in this thematic programme area.

Impact:
Very good use of the outputs produced with TC assistance is being made in this
programme area. Some illustrating data follows:
•

•
•

•
•
•

A total of 45 hospitals (Teheran and elsewhere) are being supplied with Tc-99m
generators on a weekly basis for patient diagnosis. A similar number of hospitals are
provided with radiopharmaceutical kits (12 types). Development of 5 more new organspecific radiopharmaceutical kits is underway (to be used with Tc-99m).
About 20-25 hospitals receive 1-131 (produced in the 5 MW research reactor in
Teheran) for thyroid diagnosis and therapy.
About 8-10 hospitals are provided with Thallium and/or Gallium for diagnosis purpose
each week (sufficient for 130-150 patients). These isotopes are produced in the
recently commissioned Cyclotron and demand is expected to grow to the 250
patient/week level as more hospitals enhance their capability to use these diagnostic
isotopes. (There is indication that the cost of Gallium, which is partially paid by the
patients, is limiting its use). This capability has totally displaced imports, and
exportation to neighbouring countries is being explored.
Around 5,000 patients are being treated/diagnosed each week with radioisotopes and
radiopharmaceuticals and the RIA/IRMA kits supplied by the two centres.
Twice annual seminars/workshops are being provided for "users" (medical
doctors/technicians/nurses).
An AEOI majority-owned company, "Kavoshyar", has been established with the
responsibility, among others, of distributing radioisotopes and other products to
hospitals.

4.1.2.4.
•

•

Recommendations

It is recommended that the AEOI make periodic survey of hospitals/medical
practitioners on the utilization and effectiveness of their products for the national healthcare services, and maintain appropriate records so that production and quality control
can be maintained at the maximum level and standard.
The above recommendation is also suggested for the RIA/IRMA programme, which
should be preceded by a user survey that would provide the basis for a master plan for
their large scale production.

IAEA-CPE-96/01

COUNTRY PROGRAMME EVALUATION REVIEW- IRAN

4.7

4.1.3. HEALTH PHYSICS
4.1.3.1.

Overall project objectives

To strengthen national capabilities for a Secondary Standards Dosimetry Laboratory
(SSDL), radiation protection services and environmental monitoring, in accordance with the
high priority given by the Government to the protection of health and the environment from
the detrimental effects of ionizing radiation.
4.1.3.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.3 for details)
Five TC projects, two in dosimetry and three in radiation protection and
environmental monitoring, were approved since 1983, with a total budget of $1,024 million,
out of which three projects have since been completed. Total expenditure as of 16
November 1995 amounted to $892,632, constituting 10% of total expenditures against all
projects under review. This included about 5 months of expert services, $789,365 worth of
equipment and $54,836 for fellowship training, as enumerated below.
Expert services
Short-term expert services, mostly ranging between one to two weeks, were provided
covering the following aspects:
•
•
•
•
•
•
•

Setting-up of the Secondary Standards Dosimetry Laboratory (SSDL) at the NRCAM,
Karadj.
Environmental monitoring.
Mobile radiological laboratory for environmental monitoring.
Whole-body counter.
Upgrading investigation of WBC.
Radiation protection and QA/QC in diagnostic radiology.
Radiation protection in nuclear medicine.

Training
•

•

A total of 40 fellows have been trained, three in dosimetry and 37 in radiation protection
and monitoring, and another three were offered scientific visits. Thirty-nine of the
fellowships and two scientific visits were funded outside the project budgets.
Six more fellows have been accepted for fellowships abroad under project funds, all in
radiation protection, some of whom have already started.

Equipment supplies
•
•

An X-ray equipment, an ion chamber, calibration check sources, etc. for the SSDL,
Karadj.
A Ge (Li) detector, a liquid scintillation counter, ten sets of SAPOS-90 MS monitoring
equipment for the early warning network for environmental monitoring, a computerized
TLD system and reader, an uranium analyzer, a diagnostic X-ray equipment,
contamination monitoring equipment, a low-level counter, neutron counters, X-ray QC
equipment, electrical meters, survey meters, dosimeters, various nuclear spectrometers
for alpha and beta, gamma-rays, and X-rays, calibration sources, as well as other
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laboratory equipment and supplies for the National Radiation Protection Department
(NRPD).Teheran.
4.1.3.3.

Programme assessment

Relevance:
•
•

The projects addressed a priority area, both of the Agency and the Government,
concerning radiation protection.
The Government has substantially contributed to this thematic area, in terms of
laboratory facilities, financial support and requisite staff, guaranteeing continued
sustainability of TC project objectives and goals.

Efficiency:
•

•

•

Expert services, fellowship training and equipment supplies were well planned and
delivered timely and within acceptable quality and performance with the result that well
equipped laboratories have been set up for radiation protection and monitoring at the
NRPD Teheran, and for SSDL at Karadj.
Further expert services for dosimetry quality assurance, as well as the supply of some
equipment and fellowship training have been planned for the SSDL, Karadj under the
new project IRA/1/008.
Additional equipment and expert services are being planned for radiation protection,
during 1996, under the operational project IRA/9/012.

Effectiveness:
The TC programme related to radiation protection and control has successfully achieved its
intended purpose as follows:
•

•
•

•

Fully functional laboratories, both in terms of equipment and trained staff, have been
set up for radiation protection services and environmental monitoring at the Radiation
Protection Department, Teheran, and for dosimetry calibration/control services at the
SSDL, Karadj.
SSDL, Karadj is a participant in the Agency inter-comparison programme with an error
level of less than 1%.
Radiation protection laws and regulations have been enacted by the Government in
1988/89, and the National Radiation Protection Department (NRPD) under the AEOI
has been entrusted to enforce the regulations in the country.
A team of committed and qualified staff is available (mostly trained by the Agency),
which contributed to the significant impact in this programme area.

Impact:
Very good use has been made of the Agency assistance, some of which are illustrated as
follows:
•

•

The NRPD is administering and maintaining a data base of all radiation workers (about
15,000) throughout the country, and is providing film badge services to them on a bimonthly basis.
Issuing and reading "albedo" badges, entirely developed by AEOI, for approximately 50
people involved in work with neutrons.
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•
•

•
•
•
•

•

Conducting chromosome aberration measurements for about 10 selected radiation
workers per week.
Carrying out analysis of domestic (post-Chernobyl) and imported food-stuff for
radioactive contamination (in access of 100,000 samples to date). Water and soil
samples are also being tested.
Radon monitors have been developed and distributed to domestic homes on a random
basis.
Carrying out on-line country-wide (8 stations) air monitoring and maintaining a data
base of air-borne background radiation.
Providing country-wide training courses on radiation protection (to date 44 courses for
2,000 workers and technicians). According to the current regulations, each radiation
worker must attend and successfully complete a qualifying course, which varies,
dependent on occupation, from 40 to 100 hours, with significant emphasis on practical
training. The certificates to successful candidates are renewable after two years,
conditional on a medical examination.
Carrying out licensing for all those dealing with ionizing radiation/isotopes.
Hosted regional workshop/seminar on natural radiation.
The NRPD is also conducting research in most areas of involvement.
The Secondary Standards Dosimetry Laboratory (SSDL) is providing dosimetry and
radiotherapy unit calibration/control services throughout Iran. All 20 hospitals in Iran
with radiation therapy units, both Co-60 and X-ray equipment, receive this twice each
year.
SSDL is providing dosimetry calibration/control services to the Nuclear Safety and
Radiation Protection Department (e.g. survey meters, film badges, TLD dosimeters,
portable monitors, etc.).

4.1.3.4.
•

4.9

Recommendations

Iran has already developed a competent organizational and technical capability in this
thematic programme area. On-going assistance under the operational projects
IRA/1/008 and IRA/9/012 is considered as useful.

4.1.4. INDUSTRIAL APPLICATIONS
4.1.4.1.

Overall project objectives

To establish a demonstration pilot plant for radiation sterilization of medical supplies
(funded by UNDP and the Government under Funds-in-Trust); and to apply nuclear
techniques in local industries.
4.1.4.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.4 for details).
Four TC projects and one UNDP-funded project (including one funded by the
government under Funds-in-Trust for the supply of additional equipment for the UNDPfunded project) were approved since 1982, with a total budget of $2,674 million, out of
which two projects have since been completed. Total expenditure as of 16 November 1995
amounted to $2,519,486, constituting 28.3 % of total expenditures against all projects
under review. This included above 14.4 months of expert services, $2,276,247 worth of
equipment and $68,500 for fellowship training, as enumerated below.
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Expert services
Short-term expert services, mostly ranging from two to four weeks, were provided covering
the following aspects:
(a)
•
•
•

Gamma Irradiation facility:
Project manager for the UNDP-funded project.
Radiation dosimetry and process control of gamma irradiation.
Radiation microbiology.

(b)
•
•
•

Other industrial applications:
Installation and calibration of a mobile radiotracer laboratory.
Conducting radiotracer application in a glass industry.
Feasibility study on the application of radioactive tracers and sealed sources in local
industries.
Leak testing experiment in an oil pipe line.
On-line application of prompt gamma neutron activation analysis (PGNAA).

•
•

Training
•
•

Six fellows were trained abroad on different aspects of radiation sterilization and
dosimetry and six more scientific visits were offered under the UNDP-funded project.
Five fellows were trained abroad and another one was offered a scientific visit on
industrial applications, funded outside project budgets.

Equipment supplies
•

•

An AECL JS-7900 carrier type irradiator along with a 210,000 Curie Cobalt-60 source, a
Gammacell 220 self-contained research irradiator together with a 24,000 Curie Cobalt60 source, a desk top computer system, a refrigerated centrifuge, as well as other
accessories and laboratory equipment and supplies were provided to the Gamma
Irradiation Centre (GIC), Teheran.
A mobile radiotracer laboratory, hot cell devices, a methylbromide generator, various
radiation detectors and counters, an electron beam welding machine, a portable
industrial X-ray machine, measuring and testing equipment, a Cf-252 neutron source, a
computer controlled portable gamma spectrometry system, as well as other laboratory
equipment and supplies were provided to NRC, Teheran.

4.1.4.3.

Programme assessment

Relevance:
•
•

The projects addressed a key area on the application of nuclear technology for the
benefit of national industries.
Government contribution in this thematic area has already been substantive, in terms of
laboratory facilities, financial support and requisite staff, guaranteeing continued
sustainability of the TC project objectives and goals.
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Efficiency:
•

•

Expert services, fellowship training and equipment supplies were well planned and
delivered in a timely manner and within acceptable quality and performance, efficiently
acting on the key counterpart activities, resulting in the establishment of a functional
gamma steriliser, and facilities for the manufacture and application of sealed sources in
industries, at the GIC and NRC, Teheran, respectively.
Further expert services, fellowship training and equipment provision are foreseen for
the application of sealed sources and nuclear gauges in industries, as well as for online and in-situ analysis in a mineral industry, under the operational projects.

Effectiveness:
The TC programme related to industrial uses has successfully achieved its intended
purposes as follows:
•

•
•

A Gamma Irradiation Centre (GIC) has been established in 1985 with a 210 kCi
irradiation facility (with a design capacity of one MCi) which is being used for radiation
sterilization of medical supplies.
Manufacture and application of sealed sources in industries have been initiated.
A team of committed and qualified staff is available (mostly trained by the Agency),
which contributed to the large impact in this thematic area.

Impact:
Good use has been made of the Agency assistance, some of which are illustrated as
follows:
•

•
•
•
•
•
•
•

Around 40,000 cartons (5,000 m3) of medical/surgical products are being radiation
sterilized per year using the gamma irradiation facility at the GIC, working on a 24 houra-day basis. Irradiation sterilization of some spices has also been undertaken.
The GIC facility is also being used for post-graduate education and training. To date,
thirteen M.Sc and two Ph.D. degrees have been received by GIC staff/students.
Manufacture and supply of sealed sources (nucleonic controls) for industries. Over 200
sealed source units have been installed in 25 industries to date.
Manufacture and supply of up to 200/year industrial radiography sources, using
imported lr-192.
Radioactive tracers of Br-82 are being applied to detect leakage in a 125 km long oil
pipeline.
The 5 MW Teheran Research Reactor is being utilized for the production of tracers for
use in industrial applications (e.g. glass factory, oil pipeline leakage detection , etc.).
Execution of a coal-ash determination project for a coal industry (Ghaemshahr Coal
Mine), using PGNAA technique is under progress.
An AEOI majority-owned company, "Kavoshyar", has been established with
responsibility, among others, of distributing sealed sources and gauges to different
industries.

4.1.4.4.
•

Recommendations

As the opportunity to use nuclear techniques in industry is likely to grow as
industrialization accelerates (including oil and gas industries), the counterpart is
encouraged to further promote its services to industry.
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It is recommended that the AEOI makes survey for radiation sterilization of medical and
surgical devices to attract more customers, so as to effect better utilization of the
gamma irradiation facility to its full design capacity of one MCi.

4.1.5. MINERAL RESOURCES
4.1 5.1.

Overall project objectives

To complete the evaluation and integration of airborne radiometric survey data
collected during pre-revolution days, in connection with the prospecting for uranium
minerals.
4.1.5.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.5 for details).
Three TC projects were approved since 1985, with a total budget of $1,004 million,
out of which two projects have since been completed. Total expenditure as of 16
November 1995 amounted to $908,911, constituting 10.2% of total expenditures against all
projects under review. This included over 33.7 months of expert services, $315,998 worth
of equipment and $112,481 for fellowship training, as enumerated below.
Expert services
Both long-and short-term expert services, of duration ranging from one week to several
months (split into a number of missions) were provided to cover the following disciplines:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Exploration methodology.
Geophysical technique.
Uranium metallogenesis.
Borehole logging.
Planning and operation of field programme.
Calibration in gamma-ray spectrometry.
Installation of equipment and computer software for airborne survey data.
Flight path recovery in air-borne survey.
Air-borne geophysical survey field interpretation.
Processing and utilization of air-borne survey data.
Interpretation of remote sensing data.
Evaluation of known deposits and prospects.
Uranium potential evaluation in Iran.
Uranium ore processing (hydrometallurgy).
Reorganization of Exploration Division.

Training
•

•

A total of 20 fellows have been trained abroad in different aspects of uranium
exploration and development, and one was offered a scientific visit. Fourteen of the
fellowships and the scientific visits were funded outside the project budgets.
A group of ten fellows were trained under a training course on uranium resources
exploration and development, held in Pakistan. This was funded under the project
IRA/0/006: Manpower Development.
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Nine more fellowship nominations are currently under process of evaluation.

Equipment supplies
•

A number of desk top computers along with plotters/printers, a plotter-digitizer,
computer software packages for magnetic and radiometric data interpretation, a
portable gamma ray spectrometer, calibration pads including bore-hole models to
calibrate gamma ray probes, as well as other laboratory equipment and supplies have
been provided.

4.1.5.3.

Programme assessment

Relevance:
•
•

The projects were relevant to the Government undertaking of exploration and
development of nuclear minerals in support of the country's nuclear power programme.
Government support in this programme area has been substantive, both in terms of
laboratory set up and requisite staff, guaranteeing sustainability of the TC project
objectives and goals.

Efficiency:
•

•

Expert services, training and equipment have been provided in a systematic manner
and in a cost-effective way, so that appropriate data processing facilities have been set
up at the Exploration and Mining Department of the AEOI.
Further support in all areas is being planned under the operational project IRA/3/004.

Effectiveness:
•

•
•
•

Agency assistance is facilitating the processing of airborne geological survey data (circa
1977). To date, data relating to ~ 600,000 sq. km have received preliminary
processing. Further analysis, processing and integration have been accomplished on
approximately 15% of the processed information. Full integration is expected to require
a further period of six years.
Some surface sampling and borehole drilling has been undertaken in the most
promising areas.
The project on ore dressing and leaching of uranium ores has been completed at bench
scale.
A team of committed and qualified staff is available (mostly trained by the Agency)
which contributed to the above.

Impact:
•

This endeavour has not yet reached the stage of "impact" beyond the achievement of
limited project results as mentioned above under "effectiveness".
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4.1.6. ISOTOPE HYDROLOGY
4.1.6.1.

Overall project objectives

To promote the application of isotopes in hydrological investigations of Karstic water
resources in Iran.
4.1.6.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.6 for details)
Two TC projects and one UNDP-funded project were approved since 1983, with a
total budget of $183,000, out of which two projects have since been completed. Total
expenditure as of 16 November 1995 amounted to $148,501, constituting 1.7% of total
expenditures against all projects under review. This included 4.2 months of expert
services, $93,567 worth of equipment and $9,299 for fellowship training, as enumerated
below.
Expert Services
Expert services of duration ranging from two weeks to two months, have been provided on
the following topics:
•
•
•
•
•

Tracer techniques in leakage problem of a reservoir.
Instrumentation and interpretation of isotope data.
Installation of an emergency diesel generator.
Measurement of Carbon-14 with a liquid scintillation counter.
Planning and initiation of isotope studies in Karst aquifers.

Training
•

Three fellows have been trained abroad on isotope analysis, two of which were funded
outside the project budgets.

Equipment supplies
•

An automatic liquid scintillation counter, a diesel generator, vacuum pumps, as well as
various other laboratory equipment and supplies were provided under the UNDPfunded project.

4.1.6.3.

Programme assessment

Relevance:
•

The projects were relevant to the development of water resources in the country.
However, Government support to this activity does not appear so clearly in terms of
hardware needs.
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Efficiency:
•
•

Expert services, fellowship training and equipment supplies were provided as per
Government requests, so that an isotope laboratory has been established.
Further expert services and fellowship training are foreseen under the operational
project IRA/8/011.

Effectiveness:
•

Little use has been made of the Agency assistance provided to date. Relatively few
samples had been collected and significantly fewer had been analyzed. The project
team did not appear to be actively involved in isotope analysis since the establishment
of the Isotope Laboratory in 1990 under the UNDP-funded project.

Impact:
•

About 500 water samples have been collected from the Bakhtaran region for isotope
analysis during 1995. To date, only 100 samples have been analyzed. The results are
too meagre to demonstrate their usefulness in the overall management of water
resources in the country. There is essentially no technical/social impact to date.

4.1.6.4.
•

Recommendations

It is recommended that the Agency and the counterpart review this programme area in
terms of its priority, needs, results and impact. The assistance planned to take place
under the operational project should continue based on reviewed quantifiable
objectives, clear work plans and performance milestones.

4.1.7. RESEARCH REACTORS
4.1.7.1.

Overall project objectives

To assist Iran in the design and construction of a subcritical assembly and of a zero
power experimental reactor (ENTC, Esfahan); and to improve the safety and performance
of the 5 MW Teheran Research Reactor following the conversion of the core from highenriched to low-enriched uranium fuel.
4.1.7.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.7 for details)
Only two TC projects, one each concerning ENTC, Esfahan and NRC, Teheran,
were approved since 1985, with a total budget of $121,000, out of which one project has
since been completed. Total expenditure as of 16 November 1995 amounted to $100,429,
constituting 1.1% of total expenditures against all projects under review. This included over
4.9 months of expert services, $16,827 worth of equipment and $15,285 for fellowship
training, as enumerated below.
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Expert services
Two to three weeks short-term expert services were provided on the following aspects:
•
•
•
•

Subcritical assembly and zero power reactor (ENTC, Esfahan).
Fuel requirements for the NRC, Teheran research reactor.
Radiation protection programme of Teheran Research Reactor (TRR).
Safety documentation review and SAR preparation for the TRR.

Training
Training of personnel has been carried out as follows:
•
•
•

One fellow was trained abroad on research reactor utilization and another one was
offered a scientific visit under the project.
A three-week national training course for research reactor operators, conducted by four
Agency experts, with 20 participants.
Fifteen more fellows were trained abroad on instrumentation, thermohydraulics, reactor
operation, data processing, safety, etc. and one was offered a scientific visit, funded
outside the project budgets.

Equipment supplies
•

A Cf-252 neutron source for ENTC, Esfahan.

•

A desk top computer for NRC, Teheran.

4.1.7.3.

Programme assessment

Relevance:
•
•

The projects addressed a key area of nuclear research which has also contributed to
some applications in the areas of human health and industry.
Government has already made substantive contribution, both in terms of facilities and
requisite staff, in the development of this sector, guaranteeing continued sustainabililty
of this programme area.

Efficiency:
•

Although the projects have produced or are on the way to produce the expected results,
their implementation took long years compared to the inputs. For example, project
IRA/4/016 with a nominal budget of $45,000 was used as an open board, although
meant for ENTC, Esfahan, was also used for NRC, Teheran, and took six years to
implement. Similarly, project IRA/4/017 with a nominal budget of $55,000 is still
operational after eight years, and the main activity concerning the safety analysis report
of the Teheran research reactor is yet to be completed.

Effectiveness:
ENTC, Esfahan
The advice provided by an Agency expert during two 2-week missions was very valuable,
as recognized by the counterpart, that contributed as follows:
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The design group for the sub-critical assembly gained good knowledge, resulting in the
construction of two sub-critical assemblies. This has now developed to the extent of
participating with the Chinese (bilateral) in design/construction of a D20 moderated zero
power reactor (core of ~ 20 nuclear design engineers).
Capability in thermohydraulics has developed to the stage of design of ~ 1MW
experimental test loop.
Capability has been achieved in software development with respect to the computer
based simulator.
A team of qualified and committed staff is available (mostly trained by the Agency)
which also contributed to the above.

NRC. Teheran
• Conversion of the core of the Teheran Research Reactor (TRR) from highly enriched
fuel to low enriched fuel was completed successfully with Agency assistance in 1993.
Reactor power is gradually increasing to the design level of 5 MW (currently at 3.5
MW). However, the reactor utilization is very low as it is being operated continuously
for three days (24h/day) every two weeks only.
• With Agency assistance, the safety analysis report (SAR) of the TRR is in final draft
form and was targeted for Agency expert review in December, 1995.
• A team of committed and qualified staff is available (mostly trained by the Agency)
which contributed to the large impact to date.
Impact:
•

•

•

Although the research reactor utilization is relatively low, the comprehensive supply of
Iran's needed low-activity radioisotopes for medical diagnosis/therapy and for some
industrial (tracers and sealed sources) applications is being made by the Teheran
Research Reactor (see under Human Health and Industrial Applications).
A limited number of neutron-based experiments, such as neutron activation analysis,
neutron radiography, powder diffractometry and Boron neutron capture therapy are
being conducted at the Teheran Research Reactor, but the output is low because of the
limited operation of the reactor and its present low power.
A number of fellows are carrying out post-graduate studies using the reactor facilities
both at Teheran and Esfahan, for which co-operation has been established with
Universities.

4.1.7.4.
•

•

•

Recommendations

It is recommended that AEOI actively seek stronger relations with potential users of the
research reactor or its output. Examples are, in the industrial use of isotopes and
sealed sources for both medical and industrial applications, NAA and neutron
radiography.
It is recommended that more effort should be expended by the AEOI to enhance the
utilization of the reactor in experimental work, including for higher education, both for
AEOI personnel and also university graduate students. Topics may include: reactor
dynamics, control and instrumentation, neutron flux determination and dosimetry, NAA
and radiation protection.
With respect to the ENTC, Esfahan, it is recommended that the Agency consider
providing assistance in the area of simulation of nuclear reactor and associated plant,
with particular reference to the Bushehr NPP.
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4.1.8. NUCLEAR ANALYTICAL TECHNIQUES

4.1.8.1.

Overall project objectives

To improve analytical capabilities of the 3 MeV Van de Graaff facility and to set up a
laboratory for neutron activation analysis using the 5 MW Teheran Research Reactor.

4.1.8.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.8 for details)
Only two TC projects were approved since 1987, one of which has already been
completed. Out of a total budget of $448,000, expenditure as of 16 November 1995
amounted to $352,582, constituting 4% of total expenditures against all projects under
review. This included about 4.6 months of expert services and $291,283 worth of
equipment, as enumerated below.

Expert services
Short-term expert services of two to four weeks duration have been provided on the
following aspects:
•
•
•
•
•

Prompt gamma neutron activation analysis (PGNAA).
PIXE spectroscopy and Rutherford scattering.
Proton induced gamma emission (PIGE) nuclear reaction analysis.
Maintenance of the Van de Graaff accelerator.
Neutron activation analysis.

Training
• Eleven fellows have been trained in nuclear analytical techniques, funded outside the
project budgets.
• Three more fellows are under process of placements for training in accelerator-based
analytical techniques.

Equipment supplies
•

•

A PIXE scattering chamber, hot cell manipulators, an X-ray radiation detector and a
multi-channel pulse height analyzer have been supplied to the Van de Graaff
laboratory, NRC, Teheran.
An atomic absorption spectrophotometer, a high purity Germanium detector and a
computer-based multichannel analyzer were supplied to the Gamma Irradiation Centre
(GIC), Teheran, for the neutron activation analysis laboratory.

4.1.8.3.

Programme assessment

Relevance:
•
•

The projects were relevant to the counterparts providing analytical services to
industries, health care and environmental pollution studies.
Government support in this programme area is already substantive, both in terms of
facilities and requisite staff, thus guaranteeing its continued sustainabil'rty.
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Efficiency:
•

•

Expert services and equipment were provided as planned, and within the quality and
performance so that a functional laboratory has been established at the GIC for neutron
activation analysis and the analytical capability of the Van de Graaff laboratory has
been increased.
Further expert services and equipment are planned for the Van de Graaff facility under
the operational project IRA/4/020.

Effectiveness:
The TC programme related to the development of nuclear analytical techniques has
successfully achieved its objectives as follows:
• The Van de Graaff facility is already providing analytical services to national industries,
health care services and environmental studies.
• Instrumental neutron activation analysis (INAA) is being performed using the research
reactor.
• A team of motivated and qualified staff is available (mostly trained by the Agency),
contributing to the achievement of the high impact in this thematic area.
Impact:
Van de Graaff (VdG) accelerator laboratory
• Performing trace element analysis for biopsies (mainly liver and serum). About 60-70
analyses are being performed each year as per requests from hospitals.
• Performing around 100 multi-element analyses each year, both precise thickness
determination and elemental analysis, of industrial, geological and archaeological
samples.
• Providing elemental analysis of environmental samples (air, soil, water, fish), as
required by the Ministry of Environment.
• Hosted regional workshop on analytical techniques and training courses.
• Participating in the Agency coordinated research programme (research contract) on
cost-free basis.
• Providing facilities for medical training and research. Currently, four MDs and three
Medical Physicists are conducting research on trace element analysis in human organ
samples and in serum.
Neutron activation analysis
• Performing a large programme on Teheran-wide pollutant (particulate) composition
analysis using INAA.
4.1.8.4.

Recommendations

The provision of Funds-in-Trust to supplement Agency funds to the on-going project
IRA/4/020 - Accelerator-based analytical techniques, should be considered by the
Government to facilitate the procurement of the micro-beam facility requested.
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4.1.9. AGRICULTURE
4.1.9.1.

Overall project objectives

To improve agricultural crop production and to control rinderpest in farm animals.
4.1.9.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.9 for details)
Four TC projects were approved since 1987, with a total budget of $682,000
(including $200,000 Funds-in-Trust), one of which has since been completed. Total
expenditure as of 16 November 1995 amounted to $574,739, constituting 6.5 % of total
expenditures against all projects under review. This covered over 11.7 months of expert
services, $402,399 worth of equipment and $25,530 for fellowship training, as enumerated
below.
Expert services
Short-term expert services of two to four weeks duration have been provided on the
following topics:
(a)
•
•
•
•
•
•
•
•

Agricultural sciences:
Wheat mutation breeding.
Repair of an N-15 emission spectrometer.
Installation of an N-15 sample preparation line.
Nitrogen fixation studies.
Doubled haploids in cereals.
SIT for stem borer control.
Organization of growth chamber for in-vitro culture.
Insect disinfestation of dried fruits and nuts through irradiation.

(b)
•
•
•
•

Veterinary science:
ELISA techniques in rinderpest sero-monitoring.
Epidemiology of rinderpest.
PCR support for rinderpest diagnosis.
Equipment maintenance (ELISA).

Training
Training of personnel has been provided as follows:
•

•
•

Three fellows were trained abroad and another one was offered a scientific visit, on
plant mutation breeding. Another one was trained in entomology. Three of the
fellowships were funded outside the project budgets.
A four-week national training course on rinderpest diagnosis, conducted by three
Agency experts.
Three fellows have been accepted for fellowship training on ELISA technique, yet to
start.
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Equipment supplies
•

•

A 10,000 Curie Cobalt-60 irradiator, two laminar flow hoods, an analytical balance, a
micro Kjedahl apparatus, a growth chamber, a shaker, an incubator, a drying oven, as
well as other laboratory equipment and supplies have been provided to the Agriculture
Department of the NRCAM, Karadj.
A complete ELISA equipment system, a microscope, a micro-oven, an incubator, a
centrifuge, a steriliser, as well as other laboratory equipment and supplies have been
provided to the Central Veterinary laboratory, Teheran.

4.1.9.3.

Programme assessment

Relevance:
•
•

The on-going activities under the operational projects for rinderpest sero-monitoring,
cereals production and pest control are of utmost national relevance.
Government support in this thematic area has already been substantive, both in terms
of laboratory facilities and requisite staff, guaranteeing sustenance of the TC
programme objectives and goals.

Efficiency:
•

Expert services, training and equipment have been provided as planned, and within the
quality and performance so that functional laboratories for agricultural research and
rinderpest sero-monitoring have been established.

Effectiveness:
Agricultural sciences
• The agriculture laboratory is mostly devoted to research for developing mutant strains
of cereals, particularly, wheat (as per TC project objectives) as well as other crops, such
as rice, soybean, barley, sesame and cotton. Wheat is now in an advanced stage and
is planned for a 1,000 hectare test planting. If successful, approved release of seeds is
expected within 3-4 years.
• Using 15N to optimize fertilizer-irrigation schemes for a number of crops, particularly
wheat and rice.
• Performing experiments on the use of gamma irradiation to kill the various stages of
insect infestation in cereal grains.

•

Veterinary science
Sero-monitoring for the rinderpest vaccination programme is mostly developed.
Conducting serum sampling analysis for cattle across Iran using ELISA technique.

Impact:
•

•

In terms of veterinary science, Iran is making good use of the Agency assistance in the
detection and control of animal diseases such as rinderpest. Around 12,000 cattle are
being tested each year using the ELISA technique since 1994, following a grid network
across the country, as part of the sero-monitoring of rinderpest vaccination programme
(also supported under an Agency regional project).
Other agricultural sciences are in research stages, with no direct impact so far.
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4.1.10. GENERAL ATOMIC ENERGY DEVELOPMENT
4.1.10.1.

Overall project objectives

To consolidate efforts and improve the knowledge and experience of national
specialists through a systematic training programme.
4.1.10.2.

Project activities and inputs

(See Tables 2.1 & 2.2 on pages 2.2 & 2.3 respectively, and Annex B.10 for details).
Only one project, exclusively concerned with fellowship training, is operational since
1991, with a total budget of $733,000. Total expenditure as of 16 November 1995
amounted to $732,858, constituting 8.2% of total expenditures against all projects under
review. This included 0.6 month of expert services and $723,694 for fellowships , as
enumerated below.
Expert services
•

One Agency staff member and two national consultants were sent on a mission to
Russia for negotiations and signing of a memorandum of understanding with MINATOM
in Moscow for a group fellowship training programme of Iranian engineers in nuclear
power.

Training
•

A total of 86 Iranian scientists/engineers have been trained abroad in different
disciplines of atomic energy applications, particularly supplementing for the projects in
nuclear power, human health, health physics, industrial applications, nuclear minerals,
research reactors, analytical techniques and agriculture, under the scope of this
evaluation. This also included ten fellows under a group training course on uranium
resources exploration and development, held in Pakistan, and 37 fellows under two onthe-job group training programmes on nuclear power technology, held in Russia. In
addition, 14 scientific visits were offered.

4.1.10.3.

Programme assessment

Relevance:
•

The project has served the various TC programmes as mentioned above under
"training", by providing fellowship training relevant to TC projects which did not have
enough funds for training or for which there was no relevant operational TC project.

Efficiency:
•

Fellowship training and scientific visits were organized as per requirements of other TC
projects.
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Effectiveness:
•

The project has been used to carry much of the education/fellowship training for Iran.
Current practice is to incorporate such activities directly within the individual projects.
To the extent the evaluation team could comment, it would seem that Iran has made
good use of the training provided and actively encourages returning fellows/trainees to
remain in their areas of expertise, thereby building on the newly found knowledge and
also passing it to others.

Impact:
•

•

A core of Iranian scientists/engineers have been trained in different disciplines of
nuclear science and technology, particularly with reference to the nuclear power
programme, which could not be done under national TC projects because of shortage
of funds.
Almost all the trainees interviewed (during the evaluation mission) were found to be
satisfied with the quality of the training provided.

4.1.10.4.
•

Recommendations

It is recommended that future fellowships and group training be accommodated within
the individual projects and undertakings, as much as possible, in order to have direct
linkages between the training provided and the TC project/programme, for better clarity
of training in relation to project outputs and impacts. Only the very general types of
training or long-term fellowships should be included in this type of projects aiming at the
development of human resources.
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OVERALL PROGRAMME ASSESSMENT

The overall performance of the TC programme in each thematic area is
presented in Table 4.1 against the four performance indices as explained in Chapter 3.4;
and the frequency of the ratings i.e. the number of times a programme area has been rated
as of High, Medium or Low satisfaction, is shown in Table 4.2.

Table 4.1 - Programme ratings
Assessment
Areas

Efficiency

Relevance

Effectiveness

Impact

Ratings
High

1 -NPP
2 - Human Health
3 - Health Phys.
4 - Indust. Applic.
7 - Res. Reactors
8 - Anal. Tech.
9 - Agriculture
1 0 - G e n . A. E. Dev.

1
2
3
4
5
8
9

Medium

5 - Mineral Resources
6 - Isotope Hydrol. (a)

1 -NPP
6 - Isotope Hydrol.
7 - Res. Reactors
1 0 - G e n . A. E. Dev. (c)

-

NPP (b)
Human Health
Health Phys.
Indust. Applic.
Mineral Resources
Anal. Tech.
Agriculture

Low

1 - NPP(b)
2 - Human Health
3 - Health Phys.
4 - Indust. Applic.
8 - Anal. Tech.
9 - Agriculture
1 0 - G e n . A. E. Dev.

1 - NPP(b)
2 - Human Health
3 - Health Phys.
4 - Indust. Applic.
7 - Res. Reactors
8 - Anal. Tech.
9 - Agriculture(d)
1 0 - G e n . A. E. Dev.

1 -NPP
5 - Mineral Resources
7 - Res. Reactors

1 -NPP
5 - Mineral Resources
9 - Agriculture

6 - Isotope Hydrol.

6 - Isotope Hydrol.

Table 4.2 - Frequency of ratings
Frequency
Ratings
High

4
1
2
3
4
8
9

Medium

-

NPP (b)
Human Health
Health Phys.
Indust. Applic.
Anal. Tech.
Agriculture (d)

3

7 - Res. Reactors

1 -NPP
5 - Mineral Resources

1 -NPP
5 - Mineral Resources

6 - Isotope Hydrol.
7 - Res. Reactors

9 - Agriculture
1 0 - G e n . A. E. Dev.

Medium institutional linkage.
Training component.
Medium linkage to TC project objectives.
Animal health component.
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9 - Agriculture
1 0 - G e n . A. E. Dev.

Low

(a)
(b)
(c)
(d)

2

6 - Isotope Hydrol.
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Figure 4.1 presents an analysis of the programme in terms of the budget that was
utilized with High, Medium and Low performance in the areas assessed. The good results
achieved by most of the areas of the programme are strongly related to its end-user
orientation and towards producing social benefits. Furthermore, the Agency's contribution
was of key relevance in most of the programme areas.
Figure 4.1 - Performance vs. Assessment Areas
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The overall performance of the programme, based on the combined analysis of
budget utilization and frequency of ratings of table 4.2, assuming the same weight for the
contribution of each of the areas of assessment, is represented in figure 4.2.
Figure 4.2 - Overall Performance
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SUGGESTIONS FOR FUTURE TECHNICAL CO-OPERATION WITH IRAN

•

The present level of expertise reached by the AEOI in most of the programme areas
enables and advises its use to assist other Member States in their development
endeavours.

•

However, strengthening the regulatory and safety assessment function of the AEOI visa-vis the licensing of the on-going Nuclear Power Programme should merit Agency
attention, if so requested by the counterpart.

•

Highly specialized technical advice might also be needed to continue the national
endeavours in most programme areas.

•

It is recommended that future Agency supported projects respond to a logical
framework of project design, so as to further increase the present level of efficiency,
which would result in improved effectiveness and impact.
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I.

A.1

Background

As part of its comprehensive evaluation coverage of the Agency's technical co-operation
programme, an evaluation review is being conducted of the Agency's technical co-operation
activities in the Islamic Republic of Iran during the last fourteen years (1982-1995), covering the
post-revolution period.
li.

Main Objectives and Methods of the Evaluation

The main purposes of this evaluation are:
(0

To assess whether the Agency's assistance has been relevant to national priorities and
programmes concerning the peaceful applications of nuclear energy;

(ii)

To assess the contribution of Agency assistance in developing the scientific infrastructure
required for the effective peaceful applications of nuclear energy, including the level of
excellence of the technical and scientific staff;

(iii) To determine the contribution of the Agency's TC programme in Iran towards developing
national capabilities for the application of nuclear science and technobgy as a contribution
to national social and economic development;
(iv) To identify new programme directions and implementation approaches that offer significant
opportunities to further enhance nuclear applications, the transfer of technology, and the
impact of the programme on the development of nuclear activities in the country.
Particular attention will be paid to developing detailed information on the following points:
(i)

The degree of effectiveness of the Agency's assistance to the Member State, including its
major impact, achievements and beneficiaries, weaknesses and shortfalls, i.e.

(ii)

The contribution made by the programme towards expanding the base and improving the
capability of trained manpower in the Member State.

(iii) The contribution made by Agency assistance to encouraging the development of selfsustaining programmes and institutions that continue to function after the conclusion of
international assistance.
(iv) Any persistent obstacles or bottlenecks that influence the effectiveness of Agency
assistance, including steps that might be taken to lessen their impact;
(v) The major application areas where additional Agency or other international assistance
appears to be required.
This evaluation review will make use of background material to be collected by the Evaluation
Section, Department of Technical Co-operation, from all available sources in the Agency, in dose
collaboration with the West Asia Section, TCPM, and with the technical officers in the Departments
concerned, as well as of additional information to be gathered in the field through interviews, visits
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to project sites, and other appropriate methods. Every effort will be made to involve national
personnel in the preparation and field phase of the evaluation, including entry and exit meetings
with national officials and the provision in advance of specific questions to be addressed in the field
phase. The field mission will involve a team of 3-4 external experts—who have not been involved
previously with the Agency's programme in Iran (covering nuclear safety and radiation protection,
waste management, research reactors and the fuel cycle, agriculture and biological sciences, as
well as industrial applications and hydrology) - and 1 or 2 members of the Evaluation Section.

III.

Evaluation Timetable

Preparation of background material at Headquarters
Period of field mission
Report due

IV.

July - December 1995
December 1995
July 1996

Evaluation Resources

The cost of this evaluation will be charged to IAEA administrative funds.

V.

Reporting and Revision Requirements

The Evaluation Sectbn is responsible for organizing the intemal review of this draft report, and a
final draft will be due two weeks after receipt of resulting comments. The final report will be
transmitted to the Deputy Director General, Department of Technical Co-operation, who is
responsible for its intemal distribution within the IAEA, as well as for any subsequent distribution to
the Member State concerned.
All material developed through this evaluation is the property of the Agency, and all decisions
concerning publication remain the right of the Agency.
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ANNEX B
TC PROJECT SUMMARIES AND INPUTS
As mentioned in Chapter 2 of the main report, this annex elaborates on the
list of TC projects along with the names of counterparts and institutes in the ten
thematic programme areas, covering the 38 projects completed and operational
during the period under review from 1982-1995, as well as expenditures against
different project components (experts, equipment and training) in each thematic area
and project in tabular form. These are followed by descriptions of TC activities
carried out under each project.
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NUCLEAR POWER
In support of the Government endeavour to revitalize the nuclear power programme,

which was suspended following the national revolution of 1979, six TC projects were made
operational, five of which have already been completed. These are shown in Table 1A.
Expenditures already incurred under each project, as well as earmarkings as available, are
shown in Table 1B.

Table 1A
TC Projects for the Nuclear Power Programme
Project
No.

3)
4)
5)

Project Title

Counter
part

First
Year of
Approval

Date of
Completion

Remarks

1

IRA/4/014

Quality assurance

D

1984

1985

2

IRA/4/022

Preparation of AEOI
staff for NPP
construction

2)

1993

1995

3

IRA/4/024

Infrastructure for
implementation of
Nuclear Power
Programme

3)

1995

Operational

4

IRA/9/009

Bushehr Nuclear Power
Plant (BNPP)

4)

1985

1985

Reserve Fund

5

IRA/9/011

Review of BNPP

5)

1989

1994

Regular +
Funds-in-Trust
($4,308)

6

IRA/9/013

Installation of incinerator

6)

1991

1994

Regular +
Funds-in-Trust
($26,816)

Continuation
upto 1998

AEOI, Tehran
Mr. Mansour Hadji-Azim, Nuclear Power Plant Div. AEOI, Tehran and Mr. Behrooz Etemad,
Nuclear Safety Dept., NRC, Tehran
Mr. Mehdi Khaniki, Dept of Education and Manpower Mobilization, AEOI, Tehran
BNPP, Bushehr and AEOI, Tehran
Mr. Mansour Hadji-Azim, Nuclear Power Plant Div. AEOI, Tehran
AEOI, Tehran and NTC, Esfehan
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Table 1B
Total Disbursements against Projects Completed and Operational
during 1982-95
for the Nuclear Power Programme
(as of 16 November 1995)

Project

Equipment

Experts

No.

m/d

$

$

Training
$

Total
$

Remarks

1

IRA/4/014

-

-

-

94,006

94,006

Completed

2

IRA/4/022

6/04

73,223

3,653

-

76,877

Completed

3

IRA/4/024

4/26

59,363

384

-

59,747

See below

4

IRA/9/009

1/03

12,945

242

-

13,187

Completed

5

IRA/9/011

46/10

557,571

245,235

6,491

809,298

Completed

6

IRA/9/013

1/07

19,402

_

_

19,402

Completed

59/20

722,504

249,514

100,497

1,072,517

Total

Current Financial Status:
Unliquidated
Obligations
IRA/4/024

Experts (m/d)
Equipment ($)
Fellowship ($)
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IRA/4/014
Project Title: Quality Assurance
Objectives: To train a group of Iranian engineers in Quality Assurance with a view to
reactivating the Bushehr Nuclear Power Plant project.
Project background:
In 1984 Iran asked the IAEA to assist in the setting up of a National Training Course
in Quality Assurance. This resulted from the decision to reactivate the construction of the
Bushehr Nuclear Power Plant and a foreseen need to train engineers to undertake and
manage this work.
Project Activities:
Following initial discussion between the AEOI and the IAEA regarding the venue for
such a training course, it was agreed that it might prove to be quicker and easier to hold the
course at a foreign venue and not Teheran.
An approval was made to the Karlsruhe Kernforschungzentrum as they had a
'regional' Quality Assurance course. Agreement was reached in November 1984 as to the
course content and duration. The course was 28 days in length and included not only
'classroom' sessions but also 10 days of visits to German industrial companies that were
good practitioners of Quality Assurance. These visits included a half-day-visit to the
Philippsburg NPP as well as to KWU AG in Mulheim. The latter visit was one of the visits
arranged during 1 week spent visiting the 'Heavy Industries' of the Ruhr.
The course took place in February-March 1985, with 23 participants, under the
direction of Mr. H. Reuter of Karlsruhe and Mr. N. Raisic from the IAEA.

IRA/4/022
Project Title: Preparation of AEOI staff for NPP Construction
Objectives: To increase the capability of the AEOI for the evaluation of nuclear power
plant bids and to develop a regulatory infrastructure and policy.
Project background:
In 1992 the AEOI approached the IAEA requesting assistance in the transfer of knowledge
to Iran, needed for infrastructure development for re-commencement of their Nuclear
Power Programme. In particular, the AEOI recognized the need to prepare for bid
evaluation of Nuclear Power Plant proposals and a need to develop a regulatory
infrastructure in the country.
Iran had the intent to invite bids for new Nuclear Power Plants from at least two sources,
but in particular consideration was being given to the purchase of two WER-440 type V-
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213M reactors from Russia and one or two 300 MWe PWR type reactors from China. Iran
also intended repairing and commissioning the Nuclear Power Plants already constructed
at Bushehr. In 1992 some concern was expressed regarding the suitability of Bushehr as a
site for WERs, since the site has the potential of 0.4g for a SL2 earthquake while W E R
440 design level has never been more than 0.2g for a SL2 earthquake.
Project activities:
•

•

In April 1993, T.O. Mr. Guerpinar visited Tehran to discuss the immediate help needed
by the AEOI Nuclear Safety Division. The discussions in particular identified the
following areas of assistance required:
(i) Participation of AEOI NSD and NPPD specialists in OSART and other missions
relating to safety reviews of W E R 440 Model V-213 reactors and Chinese
PWR's.
(ii) Exchange of experience with other operators of W E R s regarding adoption of
Russian regulations, codes and standards to suit national requirements,
(iii) Comparison of Russian materials and welding technology with that of Western
countries.
(iv) Detailing of weak-points in the W E R design identified by other users,
(v) Establishing of a Project Management organization for construction.
During 1993/94 a National Training Course was run by experts to train NSD staff in
Inspection requirements covering the fundamentals of Nuclear Regulation, Safety
features, Accident Analysis, Site Characteristics, Radiological Consequences, Welding
Shop and Site Inspection. A total of 27 participants attended this course, and was
funded under IRA/9/011.

•

A year long course in Nuclear Power Engineering organized jointly by the IAEA and
AEOI was attended by 23 students who received Master's degrees from the University
of Tehran on course completion in May 1994. This course was funded by IRA/9/011.

•

A team of consultants carried out a Nuclear Safety Review of the W E R 440 Model 213
NPP, during November 1994. This review included discussion of the seismic
characteristics proposed for the Iranian reactors and an analysis of the differences in
safety features compared to the contemporary W E R 440's.

•

The AEOI have from time to time asked the IAEA to arrange the supply of Nuclear
Safety Codes, Standards and Publications. These requests have in the main been met.

Reports Available:
1.
2.

Mr. Guerpinar Travel report April 1993 for Task Identification'.
'Review of the Proposal for Completion of Bushehr NPP' by Messrs. F. Ferrori, J.F.
Pretson and T. Von Weissenfluh-, November 1994.
3. Travel Report May 1994 by Mr. K.V. Mahadeva Rao.
4. "Nuclear Safety Review of W E R 440 Model - 213M" - Report on the Consultants
meeting, November 1994.
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IRA/4/024
Project Title: Infrastructure for Implementation of Nuclear Power Programme
Objectives: To develop the infrastructure required to carry out nuclear regulatory
functions; to train personnel in nuclear safety assessment and operator
responsibilities in the nuclear power programme.
Project Background:
This project is partly a continuation of support previously given under Project IRA/4/022.
Iran is proceeding with its nuclear power programme and are preparing for construction of
plants, possibly of Russian and Chinese origin. Safety relevant assessments are required
related to licensing and supervision of construction. Three tasks require regulatory
activities, for which IAEA assistance has been requested. These are:
(i)

Completion of Bushehr NPP Unit 1 by replacing the primary circuit components
with those of a WER-1000 Model V-392, of Russian design,
(ii) Construction of two WER-440 Model V-213M, of Russian design,
(iii) Construction of two 300 MW PWR's of Chinese design.
The Nuclear Safety Department of AEOI needs to train staff to carry out regulatory
activities. The Nuclear Power Plant Department of AEOI needs to train staff in supervisory
inspection and project management functions. Preliminary safety concepts have been
evaluated and the Russian codes, standards and regulations compared with international
and national practices under IRA/4/022. The safety design criteria to be observed by the
plant suppliers and the final assessment of the NPP's safety still need addressing with
possible IAEA assistance under this project. Furthermore, a systematic approach to
training needs to be introduced by the Department of Education and Manpower
Development of the AEOI to meet the requirements of the nuclear power programme.
Project Activities:
Following discussions between the IAEA and AEOI during late 1994 and Spring 1995 a
meeting was held with Dr. Karbasforoushan of AEOI in Vienna in late May 1995 at which
the project work plan for 1995 was agreed as follows:
Task 1-

Task 2Task 3
Task 4Task 5-

Follow-up the Safety Review on the W E R 440M carried out in 1994 under
project IRA/4/022. (This was later amended to be a Preliminary Safety
Review of the WER-1000 replacement for Bushehr NPP Unit-1, as this was
considered more urgent)
A Site and Safety Review of the Bushehr NPP.
A workshop for Top Management on Quality Assurance.
A seminar on the NPP Organization in AEOI.
A review of the outcome of Task 4 and advice on the future development
and responsibilities of the AEOI organization for NPP construction.

It was further agreed that the Work plan for 1996 needed urgent resolution and that
extension of the project into 1997/98 needed to be officially requested by AEOI before the
end of 1995. Mr. B. Guerguiev visited Teheran in September to discuss further the Work
plan for 1996.
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In June, 1995, correspondence was exchanged regarding the part funding and support by
the IAEA of a one year post graduate course in QA/QC and Nuclear Engineering for up to
30 engineers, commencing in November 1995. Following a visit by Mr. Khaniki of AEOI's
Manpower Development to the IAEA in September 1995, confirmation of assistance was
given.
•

A team of 5 experts, led by T.O. Mr. Strupczewski, undertook a mission to Iran during
the first week of September 1995 related to the Preliminary Safety Review of the W E R
-1000 reactor for Bushehr.

•

A team of 6 experts, led by Mr. Godoy (IAEA) visited Iran in December 1995 to carry out
the Site and Safety Review of the Bushehr Nuclear Power Plant.

•

A workshop for AEOI Top Management on Quality Assurance was held between 14-18
October 1995, led by IAEA staff member Mr. N. Pieroni. The Workshop was run by Mr.
C.H. Cho (Korea), Mr. S.P. Singh (India) and Mr. Z. Kiss (Hungary).

•

A mission to Teheran took place in late September and early October 1995 to
undertake a seminar on the NPP Organization and to develop the proposed AEOI
organization and responsibilities of the regulator, namely by Mr. R. Koorapaty (India),
Cmdr. K. Chatterjee (India) and Mr. F.Ferroni (Switzerland).

Fellowships:
Five fellowships are under process of placement.
Reports Available:
1. 'A Preliminary Safety Review of the W E R Unit for Bushehr NPP' by Dr. Mauersberger,
.September 1995.
2. The Agenda for the 'Workshop for Top Management on Quality Assurance' by N.
Pieroni.

IRA/9/009
Project Title: Bushehr Nuclear Power Plant (BNPP)
Objectives: To assist in the assessment of the safety of the concrete structure of reactor
building unit-l of the BNPP
Project background:
The Bushehr Nuclear Power Plant construction began in the mid-1970's with the intent of
constructing two KWU-1250 MW units. In early 1979 work was suspended by the
contractor.
In 1985 the AEOI took the decision to recommence the construction work on Unrt-1 but,
realizing the importance of proceeding in a safe manner, requested the assistance of the
IAEA to assess the status of the concrete structure of the reactor building. This was seen
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at the time as of particular importance and sensitivity, since there had just been a military
attack on the BNPP which had caused some damage.
Project activities:
A team of four experts visited Bushehr and Teheran during early June 1985 and concluded
that the external surface of the structure was good and the internal surfaces were excellent.
Only minor resources would be required to repair damaged surfaces and should not lead to
any technical problem nor prevent resumption of construction. The team was led by Mr. E.
lansiti from IAEA Nuclear Safety Division, supported by Mr. F. Franzen of the same
Division, Mr. R. Mero (Civil Engineering expert) from the Munich TUV organization and Mr.
A. Moreno-Villar (Civil Engineering expert) from Empresarios Agrupados of Spain.
Reports available:
1.

Report No. IAEA-TA-2332 by Mr. lansiti et al.

IRA/9/011
Project Title: Review of the Bushehr Nuclear Power Plant
Objectives: To assist Iran in assessing the status of the Bushehr NPP before restarting
construction. To advise on criteria for licensing of the repair from a nuclear
safety view point. To help develop the infrastructure in the country for plant
construction.
Project Background:
In 1985 the IAEA visited Iran at the request of the AEOI to assess the safety of the
concrete structure of the Bushehr NPP Unit (see IRA/9/009) since Iran had decided to
recommence the construction of Unit-I which was judged to be about 55% complete when
KWU stopped work in 1979. The damage was assessed as superficial.
The AEOI decided that the way forward with the continuation of construction was to
package the work and to invite an Architect Engineer and a Main Supplier to undertake the
reconstruction, with substantial input by Iran and supervision by the AEOI.
The AEOI recognized their own weakness and the need to improve the existing managerial
capabilities, to establish an adequate Quality Assurance system and to review the safety
plan for the design with updating in accordance with current safety recommendations.
In order to achieve these objectives, the AEOI requested the IAEA to assist by arranging
training courses, fellowships and expert services.
Project Activities:
At the outset, about 16 tasks were identified by the AEOI in discussion with the IAEA. The
main tasks centered around.
• Damage Evaluation acceptance criteria.
• The training of key staff on Quality Assurance.
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• The training of young engineers in Nuclear Engineering, including on-the-job
training.
• The training of engineers in welding and non Destructive Testing techniques
• Advice on Nuclear Safety, Licensing and Regulation.
• Arranging of 'fellowships' for AEOI staff
• Advice on the organization and project management structure needed to
construct, commission, operate and regulate the Nuclear Power Programme.
A further 3 tasks were identified later including the extension of the National Training
Course.
This project was followed-up under IRA/4/022 and IRA/4/024.
The major activities have been:
1.
Experts
• A visit in Nov. 1989 by a team from Empresarios Agrupados (Spain) for damage
evaluation of Unit-1 of the Bushehr NPP, preparation of organization manual
and evaluation of local manufacturing organizations (sub-contract).
•

A Quality Assurance Workshop in Nov. 1989 for managers of the Bushehr NPP,
run by Mr. Sarrate, Mr. Lopez and Mr. Suarez (all from Argentina). The
workshop was attended by 18 participants.

•

A visit in July 1990 by Mr. R. Krishnamurthi (India) and Mr. L.A. De Vedia
(Argentina) to
discuss with the AEOI proposals for Welding Development
and Training. This was coupled with a visit by Mr. R.A. Gonzalez (Spain) and
Mr. S. Rajagopal (India) to discuss and make recommendations regarding a
Non-Destructive Testing Centre.

•

Mr. Gyimesi (Hungary) made two-week missions in July and September 1991 to
advise on nuclear safety.

•

In January 1992, an expert visit took place to Iran by Mr. Koutaniemi (Finland) to
advise on the necessary regulatory procedures required by a nation, in particular
the safety-criteria, licensing and Quality Assurance requirements. He also
reviewed the existing Iranian documentation and regulation, identifying the need
for a Safety Assessment to improve the safety and operating procedures of the
Teheran Research Reactor (this topic later resulted in IAEA assistance under
IRA/4/017) and a need for NDT training.

•

An agreement was reached between the IAEA and the AEOI that the IAEA
would assist Iran in the arrangements and running of a National Post Graduate
Course in Nuclear Engineering, with the IAEA arranging specific lectures on, for
example, the operational experience of nations other than Russia of W E R
reactors and the safety requirements for such reactors. In addition the IAEA
undertook that the course would conclude with 2/3 months on-the-job training at
a Nuclear Power Plant. The first course took place during the period Jan. 1992
to Jan. 1993 with up to 16 experts, arranged by the IAEA, giving lectures during
the course. The course covered all aspects of Nuclear Engineering from
Atomic/Nuclear Physics, through and to NPP design and detailed discussion
thereof. A total of 24 young engineers participated in the course. The course
was seen as a success and thus at its conclusion it was agreed that a 2nd
National Training Course for Junior Engineers be held during 1993/94. This
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second course included presentations on Quality Assurance, and was presented
by 15 Agency experts.
2.

Equipment worth $245,235, consisting of desk top computers, printers, software,
etc., was supplied

3.

Fellowships:

During March 1993 Mr. J. Colton (IAEA) visited Russia with the prime purpose of-discussing
the possibility of fellowship training and arranging group training for 20 Iranian fellows in
Nuclear Power. These were mainly the junior engineers from the First National Post
Graduate Course in Nuclear Engineering. The group training course took place during
May-Sept. 1993 with 1 month of the training being at the NOVOVORONEZH NPP. A total
of 19 Iranians participated in this course, and was funded by the Manpower Development
project IRA/0/006.
In addition to the above, an Iranian fellow has been trained abroad under the project.
In September 1991 the plans to organize a Quality Assurance training course in Argentina
for 9 AEOI engineers, with on-the-job training at Atucha I, fell through due to lack of funds
in Argentina.
Reports Available:
1. Travel report to Iran by Mr. J. Montes Feb. 89.
2. Travel report by Mr. W. Zyskowski November* 91.
3. Welding Development and Training Proposal' by Mr. Krishnamurthi - July 1990.
4. 'National Training Course in Nuclear Engineering for Junior Engineers' by Mr.
Strupczewski - September '92.
5. Report No. RU-2840 by Mr. Gyimesi on Advice on nuclear safety.
6. Report No. RU-3024 by Mr. P.J. Koutaniemi on licensing and regulatory procedures.

IRA/9/013
Project Title: Installation of an Incinerator
Objectives: To re-establish the design and technological process of the existing
incinerator components and to aid the installation of the facility.
Project Background:
A radioactive waste incinerator, with a capacity of 20 Kg waste per hour was bought by Iran
as a complete system from C.E.C. of France in 1976. It was delivered unassembled in 23
separate boxes in 1978. The contract included for assembly, installation and operational
training, but the national events of 1979 resulted in the withdrawal of C.E.C. from Iran.
C.E.C. did not leave any technical documentation behind to aid assembly and installation.
Recognizing the need for a sound Waste Management System and Organization once the
Nuclear Power Project was re-started, the AEOI decided to re-establish the Incinerator
Project, but at the Esfahan Nuclear Technology Centre. The team involved recognized the
need to seek IAEA assistance to replace the missing technical data to enable assembly
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and operation of the incinerator. Work commenced in the Autumn 1988 with the equipment
shipped to Esfahan Nuclear Technology Centre.
Project Activities:
An expert visit was made by Mr. N. de Burzonniere from France in September 1991, who
specifically visited to review the status of the incinerator design and components, to judge
on the standard of safety documentation and the outstanding needs and to agree on the
future programme of work to bring the incinerator into operation. He recommended that
there was a need for the IAEA to aid Iran by
1. collecting missing information from the supplier in France
2. obtaining France's agreement to train technicians
3. procuring additional equipment and missing parts
A follow-up visit to Iran was made in March 1994 by Mr. S. A. Dmitriev (Russia) and Mr. I.
Ojavan (Moldova) to review the progress made on the installation of the incinerator. A
substantial number of recommendations were made and the general conclusions reached
were that:
•
•

•

the incinerator will accomplish contemporary safety requirement as long as the
recommendations made are carried out.
the incinerator has a reserve capacity of as much as 60 Kg. per hr and thus
could be used as an industrial installation, but only if the gas purification system
is improved.
it is desirable for Iranians to continue contact with others incinerator operators
and to have training on similar incinerators.

As the original supplier was no longer in business, nothing more could be done by the
Agency, and the project was closed in July 1994.
Reports Available:
1. End of Mission Report by Mr. N. de Buzonniere, September 1991
2. End of Mission Report by Mr. S. A. Dmitriev, March 1994.
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HUMAN HEALTH
The Government is giving high priority to the national health care services through

the local production of radioisotopes and radiopharmaceuticals. In this respect, seven TC
projects were made operational, three of which have already been completed. These are
shown in Table 2A.

Expenditures already incurred under each project, as well as

earmarkings as available, are shown in Table 2B.

Table 2A
TC Projects in Human Health
Project
No.

Project Title

Counter
-part

First
Year of
Approval

Date of
Completion

Remarks

Isotope Production
(Research Reactor)
1

IRA/2/003

Quality control of
radioisotopes

D

1983

1986

2

IRA/2/004

Radioisotope production

2)

1982

1993

3

IRA/2/005

Development of RIA kits

3)

1993

Operational

Regular +
Funds-in-Trust
($98,758)

Cyclotron Laboratory
1

IRA/4/018

Review of bids for a
Variable Energy
Cyclotron

4)

1990

1991

2

IRA/4/019

Variable Energy
Cyclotron Laboratory

5)

1991

Operational

3

IRA/4/021

Radionuclide production
with Cyclotron

6)

1993

Operational

4

IRA/4/023

Cyclotron production of
radionuclides

7)

1995

Operational

1)
2)
3)
4)
5)
6)
7)

Reserve Fund

Continuation
upto 1997

Mr. Abbas Owlya, Radioisotope Dept., NRC, Tehran
-do- doMr. Seyed-Mohammad Haji-Saeid, Research and Development Dept., AEOI, Tehran
-doMr. Abbas Owlya, NRC, Tehran and Karadj
Mr. Seyed-Mohammad Haji-Saeid, Research and Development Dept., AEOI Teheran and Mr. Hossein
Afarideh, NRC, Karadj.
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Table 2B
Total Disbursements against Projects Completed and Operational
during 1982-95
in the area of Human Health
(as of 16 November 1995)
Project
No.

Equipment
$

Experts
m/d

Remarks

Total
$

Training
$

1

Isotope
Production
IRA/2/003

1/12

7,463

13,585

1)

21,049

Completed

2

IRA/2/004

10/22

125,513

695,393

78,054

898,961

Completed

3

IRA/2/005

1/10

14,390

44,310

-

58,700

See below

Sub-total

13/14

147,366

753,288

78,054

978,710

1

Cyclotron
Laboratory
IRA/4/018

0/03

1,610

-

-

1,610

Completed

2

IRA/4/019

5/10

92,955

364,351

-

457,307

See below

3

IRA/4/021

0/07

1,081

113,941

-

115,023

See below

4

IRA/4/023

0/16

-

-

-

-

See below

Sub-total

6/06

95,646

478,292

19/20

243,012

1,231,580

Total

573,940
78,054

1,552,650

Current Financial Status:

IRA/2/005

Experts (m/d)
Equipment ($)

Unliquidated
Obligations
0/01
8,948

Earmarkings
Future years
(upto 1995 allotments)
1/19
3,420

IRA/4/019

Equipment ($)

4,101

47

-

IRA/4/021

Equipment ($)

-

58

-

IRA/4/023

Expert (m/d)
Equipment ($)
Fellowship ($)

33,089

1/14
66,910
19,800

5/00
350,000
27,300

Five fellows were trained abroad under project-related fellowship fund.
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IRA/2/003
Project title: Quality Control of Radioisotopes
Objectives: To establish regular production and quality control of radioisotopes/
Pharmaceuticals
Project background:
1. Owing to problems connected with the import of radioisotopes and
radiopharmaceuticals, the Nuclear Research Centre initiated programmes aimed at
establishing the local production and the quality control of molybdenum-99, technetium99m, phosphorus-32, chromium-51, and sulphur-35. Some assistance in this area was
already provided under a previous project (IRA/2/002 from 1975-80, for $30,000).
2. Through project IRA/2/003, the Agency was requested to provide assistance consisting
of short-term expert services, training and some equipment.
3. The project was expected to contribute to the establishment of a local radioisotopes/
radiopharmaceuticals production unit.
Project activities:
1. Expert advice was provided to the project counterparts by Mr. D. Narasimhan (IND), who
visited Iran for 1.5 months in December 1983-February 1984 under task 01,
Establishment of a QC service for radioisotopes.
2. Under the equipment component, irradiation services of MoO3 were provided by the
Osterr. Forshungszentrum in Seibersdorf (value: ~1,500). In addition, electrophoresis
and chromatography equipment, a freeze dryer, a vacuum pump, etc. were delivered.
3. Five fellows were trained abroad with funds outside the project budget.
Reports available:
1. Mr. D. Narasimhan's report TA-2197
2. Mr. Vera Ruiz's travel report dated 9 November 1983

IRA/2/004
Project title: Radioisotope Production
Objectives: To extend the potential of the radiopharmaceutical production in the Islamic
Republic of Iran by ensuring strict quality control.
Project background:
1. Under this project, it was sought to establish laboratory facilities for the production of
radiopharmaceuticals, including quality control. In particular, the project was to
contribute to constructing and equipping of hot cells for the production of iodine-131 and
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molybdenum-99/technetium-99m generators; and to establish the production of
radioimmunoassay kits for thyroid hormones and of technetium-99m kits.
2. The Agency was requested to provide assistance consisting of equipment, fellowship
training, and expert services to assist in the preparation and quality control of the
generators and with the preparation of radiopharmaceutical kits.
3. The project was expected to contribute to the establishment of a laboratory for the
production of technetium-99m generators, to meeting the demand for
radiopharmaceuticals and radioimmunoassay kits, and to the improvement of services
provided by nuclear medicine units in the country.
Project activities:
1. Several expert missions were conducted within the context of this project:
• Under task 01, Tc-99m generator technology, Mr. Laszlo Zsinka (HUN) visited Iran for
one week in February 1986 to advise the counterpart on recent advances in Tc-99m
generator technology; to recommend the most appropriate technology to be adopted
locally with a view to meeting national demand; to train local staff in the solvent
extraction method and to introduce the sublimation generator; and to advise on modern
aspects of QC of radiopharmaceuticals.
• Mr. Rudolf Muenze (GFR), together with the project's T.O., Mr. Vera Ruiz, conducted a
one-week mission in April 1987 under Task 02, Production Planning, to discuss isotope
production and the lay-out of the laboratory; to discuss radiopharmaceutical production
and the lay-out of the laboratory; and to discuss quality control of radiopharmaceuticals
and equipment needs.
• Mr. Gerhard Wagner (GFR) carried out a 3-week mission in October 1988 under task 04,
Generator and in-cell equipment processing, to discuss various in-cell configurations for
radiochemical processing and production of radioisotopes, such as Tc-99m and 1-131.
• Mr. Dieter Novotny (GFR) carried out a 3-week mission in October 1988 under task 05,
Design of hot cells, to discuss and design hot cells for the production of radioisotopes,
such as Tc-99m and 1-131.
• Under task 06, Project review, Mr. R. Mani (IAEA) visited Iran for four days in May 1988,
to discuss the project and all details related to implementation.
• Under task 08, Installation of 1-131 equipment, Mr. Janos Miller (HUN) visited Iran for two
weeks in October 1991 to install and commission the 1-131 production equipment and
train local staff in the operation of the unit.
• Mr. Bernd Johanssen (GFR) carried out a 2-week mission in November 1989 under task
09, Preparation of in-vivo kits for Tc-99m radiopharmaceuticals, to advise Iranian
scientists on the preparation of in-vivo kits for Tc-99m radiopharmaceuticals and to
initiate and participate in pilot production runs and quality control.
• Mr. Gerhard Wagner (GFR) carried out a 2-week mission in November 1989 under task
10, Tc-99m generator line, to advise Iranian scientists on the production of Tc-99m
generators and to commission the intermediate production cell and participate in pilot
runs.
• Mr. N. Ramamoorthy (IND) carried out a 1-month mission in June 1990 under task 11,
Albumin microspheres and hepatobiliary agents, to advise on and assist Iranian
scientists in the preparation of human serum albumin microspheres and hepatobiliary
agents of Tc-99m radiopharmaceuticals and to commission the spinning disc unit and
carry out pilot runs.
• Mr. N. Ramamoorthy (IND) carried out a 3-week mission in May 1992 under task 13, Tc99m generator line test run, to advise on and assist the Iranian production staff in
operations at the production level on the installed Tc-99m generator production line, and
to carry out test runs.
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•

Under task 14, Installation, commissioning and demonstration runs of Tc-99m line,
Messrs. Dieter Novotny and Gerhard Wagner (GFR) visited Iran for two and three
weeks, respectively, in December 1990, to complete the installation and commissioning
and conduct demonstration runs and on-the-job training of the local staff in the Tc-99m
generator production set-up.
• Mr. Gerhard Wagner (GFR) carried out a 2-week mission in May 1991 under task 16,
Streamlining of Tc-99m generator production, to sort out the operational difficulties
encountered in the Tc-99m generator production line.
• Mr. Geza Toth (HUN) carried out a 3-week mission in November 1991 under task 17,
RIA programme, to advise the staff at NRC on the organization of their laboratory
facilities for the production of RIA reagents and kits, and to train local staff.
• Several Agency staff members have carried out short consultancy missions within the
context of this project, in particular Mr. Vera Ruiz (May 1988), Mr. Mani (April 1990,
December 1990, May 1991), and Mr. Smirnov (May-June 1990)
2. Equipment valued at over $695,000 was provided to the NRC under this project. Major
items included: a freeze drying unit, chromatographic equipment, radioactive isotopes
for RIA, semi-conductor detector, an isotope production facility and spares, a dosimeter,
a liquid dispensing system, hot cell devices, shielding window for radiation protection,
microscope, a diluter/dispenser, a shaker bath incubator, two laminar flow hoods,
lndium-113m generator, distillation equipment, liquid chromatographic equipment,
molybdenum-99, etc.
3. A total of eleven fellows were trained abroad (one under project-related fellowship) and
another five were offered scientific visits under the project.
Reports available:
1.
2.
3.
4.
5.

Mr.Zsinka's report, dated February 1986
Mr. Muenze's report, dated 24 April 1987
Mr. Vera Ruiz's travel report dated 27 April 1987
G. Wagner's and D. Novotny's report dated 10 November 1988
Academy of Science, GDR, "Production Technology for
Generators"
6. Mr. Montes's travel report dated 21 February 1989

99Mo-99mTc

Sterile

IRA/2/005
Project title: Development of RIA Kits
Objectives: To establish a programme of indigenous production of high quality
radioimmunoassay (RIA) reagents and kits.
Project background:
1. There is a substantial demand for RIA in Iran. As imports of RIA kits and reagents are
very difficult and expensive, the AEOI has undertaken a project to establish the local
production of RIA kits and reagents. With the assistance of the Agency, the AEOI has
been developing domestic production of radiopharmaceuticals with appropriate quality
control. The development and production of the most widely used RIA kits in Iran is
envisaged.
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2. With assistance provided through the current project, the NRC wishes to introduce
assay design and optimize reagent production and quality control of the RIA/IRMA of
thyroid-related hormones.
3. The project is to result in the establishment of an adequate modern laboratory and
routine RIA production for medical applications in Iranian medical centres and hospitals.
Project activities:
1. Two experts have visited Teheran
• Mr. Geza Toth (HUN) spent 3 weeks in Iran in January 1994, to initiate the local
preparation of labeled antigens, antibodies, polyclonal antisera and separation
methodologies for RIA of T3, T4 and IRMA of TSH.
• Mr. Saulat Sufi (UK) spent two weeks in November 1995 to advise and
demonstrate laboratory procedures for the production and QC of RIA/IRMA kits,
particularly on the development of a local TSH/IRMA polyclonal antibody kit.
2. Equipment, including a beta-gamma counter, a fraction collector, various chemicals and
reagents, a single-well gamma counter, a filter for the laminar flow bench, etc. has been
supplied.
Reports available:
1. Mr. Toth's report RU-No. 4246

IRA/4/018
Project Title: Review of Bids for a Variable Energy Cyclotron
Objectives: To review the bids and advise on the selection of a variable energy cyclotron
Project background:
Iran had been giving high priority to the construction of a cyclotron, particularly for
the production of short-lived radioisotopes for medical uses. The Agency was requested to
provide expert advice on the selection of a cyclotron, including the review of bids received
from suppliers for that purposes.
Project activities:
The bids for the cyclotron were reviewed in a meeting held in Vienna, and a 30 MeV
variable energy cyclotron from IBA-Belgium was recommended for purchase by the Iranian
authorities. This was subsequently installed at the Nuclear Research Centre for Agriculture
and Medicine in Karadj. In this respect, further Agency assistance continued under project
IRA/4/019 since 1991.
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IRA/4/019
Project title: Variable Energy Cyclotron Laboratory
Objectives: To assist with the installation of a cyclotron for the production of short-lived
radioisotopes for clinical applications.
Project background:
Nuclear medicine applications are well established in Iran in many hospitals and there are
increasing demands for Pharmaceuticals labeled with cyclotron-produced radioisotopes.
The AEOI has constructed a facility based on a variable energy 30 MeV negative ion
cyclotron (from IBA-Belgium) for the production of gallium-67, thallium-201, iodine-123 and
others. The cyclotron is situated in the NRC-Karadj. The Agency was requested to provide
expert services, training for local staff and some laboratory and interface equipment
needed for the cyclotron.
Project activities:
1. Several experts have visited Teheran
• Mr. Marcel Guillaume (BEL) conducted a 2-week mission in November 1991 to
discuss and advise on the general lay-out of a building to house a cyclotron and
its associated facilities for radioisotope production; and to discuss in detail the
technical aspects of, and draw the plans for, the production of Ga-67, TI-201, In111 and 1-123.
• Mr. Marcel Guillaume (BEL), Mr. Van den Winkel (BEL) and T.O. Mr. Vera Ruiz
conducted a 1-week mission to Iran in November 1992, to discuss and review the
design of the facilities for the production of radionuclides as well as the further
advise on the cyclotron production of medically important radionuclides.
• The same team plus Mr. Christian Degueldre (BEL) went back to Teheran in
September 1993 for one week. The purposes of this mission were (a) to observe
the advances on the construction of the radiochemistry laboratories for the
production of radionuclides with cyclotron and discuss and advise on the
problems related to target chemistry and technology for the production of Kr-81m
generators; (b) to advise on the construction of the hot cells for the production of
Ga-67 and TI-201 with a cyclotron and to discuss the corresponding technology
for target preparation; and (c) to discuss the general lay-out and associated
building facilities for the installation of a PET camera and the corresponding
radiochemical laboratories.
• Mr. Andrzej Hrynkiewicz (POL) undertook a 1-week mission in December 1993 to
advise on the general applications of charged particle beams in physics as well
as to discuss the laboratory's requirements, including instrumentation.
• Mr. Frank Helus (GFR) conducted a 2-week mission in April 1993 to advise on
cyclotron technologies for the production of 1-123 using TeO2 targets, to discuss
and advise on the design of the laboratory facilities and hot cells, and to prepare
a list of the corresponding pieces of in-cell equipment.
• Messrs. Guillaume, Van den Winkel and de Backer conducted follow-up missions
to Iran: one week in September 1994 and two weeks in July 1995. The purpose
of their visits was to inspect and review the construction of the radiochemical
facilities, including hot cells and hot laboratories for the production of
radionuclides, as well as the ventilation and waste storage systems.
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2. Equipment totaling approximately $368,000 has been supplied to the Karadj NRC.
Items provided include: an ionization chamber plus accessories, contamination
monitoring equipment, laminar flow hood, sample changer, multichannel analyser,
electrophoresis equipment, calibration sources, hot cell devices, lead glass windows,
balance, spectrophotometer, polarographic equipment, etc.
Reports available:
1.
2.
3.
4.
5.

Mr. Vera Ruiz's travel report dated 3 August 1990
Mr. Vera Ruiz's travel report dated 25 November 1992
Mr. Guillaume's report RU-No. 2980
Messrs. Guillaume's and Van den Winkel's report RU-No. 3541
Messrs. Guillaume's, Van den Winkel's, Degueldre's and De Backer's report RU-No.
4178
6. Mr. Hrynkiewicz's report RU-No. 4177
7. Mr. Helus's report Ru-No. 3949
8. Messrs. Guillaume's, Van den Winkel's and de Backer's report RU-No. 4777

IRA/4/021
Project title: Radionuclide Production with Cyclotron
Objectives: To set up radiochemical facilities and techniques for the local cyclotron
production of radionuclides for medical purposes.
Project background:
There is a need for indigenous production of cyclotron radionuclides and
radiopharmaceuticals as the country is currently importing thallium-201 and gallium-67 for
medical purposes. Other radionuclides, such as indium-111 and iodine-123, are not
imported in spite of the potential demand because of their relatively short half-lives. To
meet this requirement, the AEOI has bought a cyclotron to be installed at the Karadj-NRC.
Construction of the cyclotron building and associated laboratories had been completed,
and construction of the hot cell and the installation of equipment needed for radionuclide
production were underway. The current project aimed at developing the necessary
infrastructure for a radiochemical laboratory through the provision of expertise and
supplementary items of equipment.

Project activities:
1. One national expert visited IAEA within the context of this project.
2. A programmable dispensing unit, allowing to automatically divide a bulk of radioactive
solution into 20 smaller hospital doses ranging from 0.1 to 10 ml., has been supplied.
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IRA/4/023
Project title: Cyclotron Production of Radionuclides
Objectives: To utilize cyclotron beam lines for R & D and for the production of medical
and industrial radioisotopes.
Project background:
1. The Radioisotope Production Department of the AEOI is responsible for the
development and introduction of new technologies related to the cyclotron production of
radionuclides and radiopharmaceuticals. The necessary facility, a 30 MeV negative ion,
variable energy cyclotron from IBA-Belgium is in the final stage of installation, testing
and commissioning at the NRC-Karadj. A new building to house the laboratories has
been constructed.
Import of certain radionuclides and radiopharmaceuticals is
impracticable because of their short lives and high cost, so that their use for patient
studies is severely limited. This is a major problem in the advancement and practice of
nuclear medicine in the country. Radiopharmaceuticals produced by the cyclotron will
include in the first stage: thallium-201, gallium-67, indium-111, iodine-123, krypton-81m,
fluorine-18, and others that are widely used in hospitals.
2. The project is to result in the routine production of medium and short-lived radioisotopes
to meet national requirements for radiopharmaceutical cyclotron products for medical
use.
Project activities:
No activities have been implemented to date, but the provision of expert services,
equipment and fellowship training is foreseen.
1. Experts are being recruited to conduct various assignments during the course of 1996,
to assist in the production of radionuclides, including labeling, quality control procedures,
advice on laboratory design and instrumentation requirements, in the installation and
operation of the kr-81m production system, in the preparation of cyclotron maintenance
procedures and in the improvement of beam monitoring systems. No specific experts
have been approached yet.
2. Various chemicals, thallium sulfate, and filters have already been ordered. Shipment is
expected to take place in November 1995.
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HEALTH PHYSICS

In support of the Government programme for the protection of health and the
environment from the detrimental effects of ionizing radiation, five TC projects, two in
dosimetry, and three in radiation protection and environmental monitoring, were made
operational, three of which have already been completed. These are shown in Table 3A.
Expenditures already incurred under each project, as well as earmarkings as available, are
shown in Table 3B.

Table 3A
TC Projects in Health Physics

Project
No.

Project Title

Counter
-part

First
Year of
Approval

Date of
Completion

Remarks

Dosimetrv
1

IRA/1/007

Calibration facilities for
dosimetry

D

1987

1992

2

IRA/1/008

SSDL

2)

1995

Operational

Upgraded on
95-08-08

Reserve Fund

Radiation Protection and
Monitorina
1

IRA/9/007

Radiation Protection

3)

1983

1984

2

IRA/9/008

Environmental
radioactivity monitoring

4)

1985

1994

3

IRA/9/012

Strengthening radiation
protection

5)

1991

Operational

1)
2)
3)
4)
5)

Mr. Mohammad Gavahi, NRC, Karadj
Mr. Mohammad Gavahi and Mr. Abdolreza Solimanian, NRC, Karadj
National Radiation Protection Dept., AEOI, Teheran
Mr. Mehdi Sohrabi, National Radiation Protection Dept., AEOI, Tehran
-do-
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Table 3B
Total Disbursements against Projects Completed and Operational
during 1982-95
in the area of Health Physics
(as of 16 November 1995)
Project
No.
Dosimetry
IRA/1/007

Equipment
$

Experts
m/d

$

Total
$

Training
$

Remarks

Completed

0/07

2,587

15,509

5,386

23,482

IRA/1/008
Sub-total

0/07

2,587

15,509

5,386

23,482

1

Radiation
Protection
and
Monitoring
IRA/9/007

2/02

10,959

D

10,959

Completed

2

IRA/9/008

168,283

3,993

172,276

Completed

3

IRA/9/012
Sub-total

2/21
4/23

34,894
45,853

561,438
729,721

596,332
779,567

See below

3,993

Total

5/00

48,440

745,230

9,379

803,049

1
2

See below

Current Financial Status:
Unliquidated
Obligations
IRA/1/008

Expert (m/d)
Equipment ($)

IRA/9/012

Expert (m/d)
Equipment ($)
Fellowship <$)

44,126
45,457

Earmarkingis
(upto 1995 allotments)
Future years
1/00
50,000
1/01
714

Eight fellows were trained abroad under project-related fellowship funds.
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IRA/1/007
Project title: Calibration Facilities for Dosimetry
Objectives: To improve safety related to the application of sources of ionizing radiation
through the establishment of a secondary standards dosimetry laboratory
that will assume responsibility for the calibration of all sources of ionizing
radiation in the country.

Project background:
1. The SSDL of AEOI's Radiation Protection Department was set up in 1977 to calibrate
dosimeters and monitors used in the country in radiotherapy and radiation protection.
2. Through project IRA/1/007, the intention was to prepare the SSDL to take over
calibration work for all ionizing radiation sources existing in the country, and it was thus
required that the dosimetric equipment of the lab be upgraded and that calibration
procedures be improved.
3. The Agency was requested to provide assistance consisting of short-term expert advice
and some equipment.
4. The project was expected to result in the development of a national metrological unit in
the field of radiation measurements.
Project activities:
1. Expert advice was provided to the project counterparts by the technical officer, Mr.
Haider, who visited Iran for one week in July 1991 to assist in the setting up of the
SSDL.
2. Equipment, including X-ray equipment and a barometer, was delivered.
3. Two fellows were trained abroad, one of whom was funded outside the project budget.
Reports available:
1. Mr. Haider's travel report dated 17 December 1991
2. Mr. Montes's travel report dated 21 February 1989

IRA/1/008
Project title: Secondary Standards Dosimetry Laboratory Upgrading
Objectives: To establish a dosimetry quality assurance programme for the SSDL
Project background:
1. The SSDL, established in 1991, is located in the NRC Karadj, where new lab space has
been made available for this purpose. The layout and the design of the lab follow the
recommendations of experts who visited under a previous TC project. The lab has two
irradiation bunkers, X-ray and cobalt-60, and old-type dosimeters, for dosimetry and
calibration at therapy level.
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2. The main objective of the SSDL is to ensure traceability of dosimetric quantitative
measurements to approved standards, to be achieved by maintaining the standards and
by providing support to the users and carrying out external and internal quality
assurance/control programmes.
3. Through the current project, expert services and equipment are being requested to
establish a proper quality assurance programme for dosimetry services. In view of the
availability of trained staff and of the relevant experience at the Karadj centre, the
project could have a positive impact on the QA/QC support to the national programme in
the areas of nuclear medicine, radiation processing and industrial applications, by
establishing routine services for quality control in radiotherapy, X-ray diagnostics,
personnel monitoring and radiation processing.
Project activities:

None implemented yet.

IRA/9/007
Project Title: Radiation Protection
Objectives: To plan and advise on the radioactivity monitoring programme
Project activities:
1. Within the context of this Reserve Fund project, Mr. Bela Kiss (HUN), carried out a 2month mission on environmental monitoring.
2. Although no fund was available under the project, eight project-related fellowships were
awarded to seven Iranian nationals for training abroad.

IRA/9/008
Project Title: Environmental Radioactivity Monitoring
Objectives: To facilitate the assessment of radium in drinking water and to strengthen
the
capability for environmental radioactivity monitoring.
Project background:
The National Radiation Protection Department (NRPD) had been engaged in the
monitoring of environmental radioactivity throughout the country, including the
determination of Radium-226 in drinking and spring water, particularly in areas with high
natural radioactivity, such as in Ramsar and in other parts north-west Iran.
The Agency was requested to provide technical assistance for strengthening the
laboratory infrastructure of the NRPD in order to enable it successfully carry out the
environmental monitoring activities, including an assessment of Radium-226 in drinking and
spring water throughout the country.
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Project activities:
1. Although some 3 months of expert services was originally approved, this was
subsequently withdrawn and no expert was assigned.
2. Equipment, including a Ge(Li) detector, a liquid scintillation counter, ten sets of SAPOS90 MS monitoring equipment for the early warning network, as well as other laboratory
equipment and supplies, was provided.
3. One counterpart staff was offered a scientific visit to Denmark and Ireland under the
project.

IRA/9/012
Project title: Strengthening Radiation Protection
Objectives: To strengthen radiation protection infrastructure.
Project background:
1. The National Radiation Protection Department of the AEOI covers all the radiation
protection activities in the country and the Department is the competent authority for all
radiation protection matters. The various activities include: personnel monitoring
service, internal dosimetry, environmental monitoring and meteorology, radiation
surveillance at nuclear research centres, training and education on radiation protection.
A RAPAT mission has appraised the situation and recommended up-grading of obsolete
equipment. Radiation protection has high priority in the country.
2. Through the project, the Agency is to contribute to the upgrading of the existing
laboratories and to the replacement of obsolete equipment, as well as to the training of
staff in specific topics.
Project activities:
1. Several experts have conducted assignments within the context of this project:
• Mr. Luigi Tommasino (ITA) spent 2 weeks in Teheran in March 1994 under task 0 1 ,
Mobile radiological lab and environmental measurement lab, to advise on the installation
of a home-made environmental mobile laboratory; to review the local capability of the
lab; to identify instrumentation for the mobile unit and to prepare plans for building an
environmental lab; and to review the existing environmental monitoring programme and
advise on possible improvements.
• Mr. Andor Andrasi (HUN) carried out a 2-week mission in February 1994 under task 02,
Whole-body counter, to review the present status of the NRPD regarding whole-body
counting; to elaborate recommendations on how to upgrade the system; and to review
their calibration system and procedures used at present and recommend possible
improvements.
• Mr. Gabor Lafranco (AUS) spent one week in Teheran in August 1994 under task 03,
Installation and upgrade investigation of WBC, to advise and make an offer for the
upgrading of the WBC.
• Mr. Carlo Maccia (ITA) conducted a 1-week mission in March 1995 under task 04,
Radiation protection and QA in diagnostic radiology, to advise on the methods used for
dose assessment and dose reduction to patients and staff in diagnostic radiology; on QA
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and QC methods in diagnostic radiology, and on radiation protection in diagnostic
radiology.
• Mr. Robert Shields (UK) conducted a 10-day mission to Iran in May 1995 under task 05,
Radiation protection in nuclear medicine, to advise on the control of the radiation
sources used in nuclear medicine covering all steps from the order of radioactive
material to the management of wastes; to advise on dose assessment to patients and
optimization of protection; and to advise on QC to keep the doses as low as practical.
• In addition to these experts, a number of Agency staff have carried out short
consultancy missions to Iran to implement various project-related tasks, namely Mr.
Ahmed (August 1992), Mr. Hollenthoner (April 1993), Mr. Chupov (April 1993), and Mr.
Mrabrt (July 1994).
2. Equipment valued at over $600,000 has been provided within the context of this project.
Major items include: TLD reader and computer system, furnace, uranium analytical
analyzer, air monitoring equipment, survey meter, diagnostic X-ray equipment,
contamination monitoring equipment, liquid scintillation counting equipment, alpha-beta
and gamma nuclear spectrometers, calibration source, alpha-beta low-level counter, Xray spectrometer, SSDL system, neutron counter, X-ray QC equipment, electrical meter,
etc.
3. Out of nine nominations received, six project-funded fellowships have already been
awarded.
Reports available:
1.
2.
3.
4.
5.
6.
7.

Mr. Luigi Tommasino's report, RU-4422
Mr. Andor Andrasi's report, RU-4423
Mr. Gabor Lafranco's report
Mr. Hollenthoner's travel report, dated 27 May 1993
Mr. Chupov's travel report, dated 13 May 1993
Mr. Mrabit's travel report
Counterpart Mr. Sohrabi's report on the state of radiation protection in Iran, April 1988
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INDUSTRIAL APPLICATIONS
In support of the national efforts on the dissemination of laboratory results and the

application of nuclear techniques in national industries, four TC projects and one UNDPfunded project (including one funded by the government under Funds-in-Trust for the
supply of additional equipment for the UNDP-funded project) were made operational, two of
which have already been completed. These are shown in Table 4A. Expenditures already
incurred under each project, as well as earmarkings as available, are shown in Table 4B.

Table 4A
TC Projects in Industrial Applications

Project
No.

1)
2)
3)
4)
5)

Project Title

Counterpart

First Year
of
Approval

Date of
Completion

Remarks

1

IRA/0/005

Procurement assistance

D

1985

1992

Funds-inTrust

2

IRA/8/006

Radiation technology

2)

1982

1989

UNDPfunded

3

IRA/8/009

Industrial application of
radiotracers and sealed
sources

3)

1991

Operational

4

IRA/8/010

Gamma spectroscopy in
mineral industry

4)

1993

Operational

5

IRA/8/012

Sealed sources and
nucleonic control
systems in industry

5)

1995

Operational

Mr. A. A. Soltanieh, Education and Manpower Dept., AEOI, Tehran
Mr. Mostafa Sohrabpour, Gamma Irradiation Centre, Tehran
Mr. Hassan Rahimi and Mr. Abdul Reza Ghahremani, Radioisotope Dept., NRC, Teheran
Mr. Ghiassi-Nejad and Mr. Ali Pazirandeh, Neutron Physics Div., NRC, Tehran
Mr. Hassan Rahimi and Mr. Adbul Resa Ghahremani, Radioisotope Dept., NRC, Tehran
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Table 4B
Total Disbursements against Projects Completed and Operational
during 1982-95
in the area of Industrial Applications
(as of 16 November 1995)

Project
No.

Equipment

Experts
m/d

$

Training

Remarks

Total

1

IRA/0/005

-

-

$
312,693

2

IRA/8/006

8/00

82,513

1,410,105

3

IRA/8/009

4/27

71,336

441,676

-

513,012

See below

4

IRA/8/010

0/14

8,730

2,200

-

10,930

See below

5

IRA/8/012

—

66,718

See below

—

Total

13/11

—

162,579

$
-

$
312,693

Completed

68,500

1,561,118

Completed

66,718

2,233,392

68,500

2,464,471

Current Financial Status:

Earmarking

Unliquidated
Obligations

(upto 1995 allotments)

Future years

IRA/8/009

Experts (m/d)
Equipment ($)

1/02
11,720

0/06
103

IRA/8/010

Experts (m/d)
Equipment ($)

1/00
4,051

-

26,748

4,387

0/15
10,493

2/00
60,000
35,400

IRA/8/012

Expert (m/d)
Equipment ($)
Fellowship ($)
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IRA/0/005
Project title: Procurement Assistance
Objectives: To provide assistance through the procurement of equipment items
Project background:
The Iranian authorities requested the Agency to provide assistance in the procurement of
some equipment and spare parts, to complement the equipment that the Agency is
supplying under the Regular Programme and through UNDP-funded projects. For this
purpose, the Government provided necessary funds under a Funds-in-Trust arrangement.

Project activities:
1. The following equipment was delivered to the Gamma Irradiation Centre, Teheran to
supplement UNDP funded project IRA/8/006:
• Miscellaneous equipment for the gamma Irradiator (pump, motorized valve, electric
motor, humidity sensor, air conditioning equipment, air filter, etc.).
• Gammacell 220 self-contained research irradiator, together with a 24,000 Curie Co-60
source plus spare parts and installation.
• A 90,000 Curie Cobalt-60 source for installation in gamma sterilizer IR 136.
• Calibration sources, including Americium-241, Barium-133, Cadmium-109, Cobalt 60,
Cesium-137, Thorium-228, etc..
2. Advice was provided on suitable suppliers of material such as natural uranium fuel for
the Iranian subcritical reactor at the Esfahan Nuclear Technology Centre, necessary for
Project IRA/4/016, and purchased directly from China on a bilateral basis.

IRA/8/006
(UNDP NO. IRA/82/003)

Project Title: Radiation Technology
Objectives: To establish a demonstration pilot plant for radiation sterilization of medical
supplies, to develop quality control procedures for disposable medical
products, and to train local staff in radiation technology.
Project background:
In 1980, there were several manufacturers of disposable medical products in Iran. The
demand for these products was increasing continuously. The hygienic quality was,
however, not adequate and did not meet the modern standards for sterility, mainly because
less reliable techniques were in use. The need for new technology, at industrial level was
then recognized.
In line with the above, the Government of the Islamic Republic of Iran applied to the UNDP
for technical assistance in the field of industrial application of radiation technology for
sterilization of medical products, to be established at the Nuclear Research Centre of the

IAEA-CPE-96/01

COUNTRY PROGRAMME EVALUATION REVIEW - IRAN

B.30

AEOI in Teheran, which already had some basic infrastructure and expertise to implement
the project.
On the basis of recommendations of a preparatory assistance mission jointly carried out by
the IAEA and the UNDP in 1981, the project was approved for UNDP funding, with IAEA
acting as the executing Agency. For this purpose , the counterpart established a new
institute in the name of Gamma Irradiation Centre (GIC), for which a new building complex
was constructed covering a floor space of about 3,400 m2 within a land area of 10,000m2,
adjacent to the Nuclear Research Centre of the AEOI in Teheran. The GIC was
inaugurated in October 1985, and the irradiation facility provided under the project was
commissioned by the end of the same year.
Project activities:
1.

Expert services:
• Agency staff member Mr. H. C. Yuan served as "project adviser" throughout the
implementation of the project and visited the project site on several occasions.
• Mr. V. Stenger (HUN) carried out one month mission in September/October
1985 and advised on the irradiation dosimetry and process control of gamma
irradiation.
• Mr. L. Q. Gazso (HUN) carried out a 27-day mission in November/December
1985 and advised on radiation microbiology and process control from the point
of view of sterility assurance.

2.

Equipment consisting of an AECL JS-7900 carrier type irradiator along with a
110,000 Curie Cobalt-60 source, a desk top computer system, a refrigerated
centrifuge, and other accessories and laboratory equipment and supplies has been
provided. In addition, another 100,000 Curie Cobalt-60 source was supplied with
Funds-in-Trust provided by the Government under project IRA/0/005, to bring the
total nominal strength of the irradiator to 210,000 Curie.

3.

Seven counterpart staff were trained, for which six fellowships and six scientific
visits were awarded.

Reports available:
1.

Terminal Report" (1990) describing the project's background, implementation and
outputs, as well as a description of the Gamma Irradiation Centre. The report also
provides recommendations for future direction of activities using the irradiation
facility.

IRA/8/009
Project Title: Industrial Application of Radiotracers and Sealed Sources
Objectives: To transfer radiotracer and nuclear gauging technology for eventual
application in the chemical, mineral, petroleum, sugar, wool, paper, cement
and steel industries.
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Project background:
Radiotracer and nuclear gauging techniques have great potential in Iran for their utilization
in various industrial plants, some of which had already been using the technology for
quality assurance/quality control of their products. In support of this industrial application of
nuclear techniques, the counterpart institute had undertaken the research and
development, including manufacture of level, thickness and density gauges as well as
radiotracers and industrial radiation sources.
The Agency was requested to provide expert services and training on radiotracer and
nuclear gauging techniques as well as some equipment, in order to set up a laboratory for
the production of sealed sources, as required for the programme.
Project activities:
1.

Several experts, all from Poland, undertook missions as follows:
• Mr. Chmieiewski, 19 days in April/May 1991. Advised on the various
requirements and facilities needed for the programme, with particular
reference to radiotracer technique, radioisotope gauging system and the
production of sealed sources. Also prepared a work plan for the programme.
• Messrs. Palige and Dziewonski, 16 days each in April/May 1993. Carried out
installation and calibration of a mobile radiotracer laboratory, manufactured
by the Institute of Nuclear Chemistry and Technology, Warsaw, Poland.
Also provided some training to the local staff on the operation and
maintenance of the unit.
• Mr. Chmieiewski, 26 days in April/May 1993. Trained local staff in
radiotracer applications through conducting a radiotracer experiment in a
glass factory, with the help of the mobile radiotracer laboratory just installed.
• Messrs. Chmieiewski, Szpilowski, and Machaj, 14 days each in May 1994.
Carried out feasibility study on the application of radioactive tracers and
sealed sources in industry and environment in the context of Iran.
• Messrs. Kras and Dziewonski, 23 days each in November 1995. Due for
advising and supervising a leak testing experiment using a methylbromide
generator, including training of local staff.

2.

Equipment consisting of a mobile radiotracer laboratory, radiation detectors and
counters, hot cell devices, a methyl bromide generator, etc. have been supplied.

3.

Fellowships - No fellowship fund available under the project.
nominations were submitted for Agency's consideration.

However, 6

Reports available:
1.
2.
3.
4.

Mr. Chmieiewski, RU-2619.
Messrs. Chmieiewski, Palige and Dziewonski, (tasks 02 & 03) on the installation and
calibration of mobile radiotracer laboratory.
Messrs. Chmieiewski, Machaj and Szpilowski (task 04) on feasibility study.
Travel reports of Mr. Mani dated 8 July 1991 and 19 November 1992
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IRA/8/010
Project Title: Gamma Spectroscopy in the Mineral Industry
Objectives: To apply prompt gamma neutron activation analysis (PGNAA) in the mineral
industry as a fast and efficient technique for in-situ and on-line use.
Project background:
As part of the AEOI's programme for practical application of nuclear techniques in industry,
the counterpart is developing the methodology of prompt gamma neutron activation
analysis (PGNAA) which could be applied in-situ as well as on-line in mining industries to
determine the quality of the products in different phases of the production process.
Ghaemshahr Coal Mine (200 Km north of Teheran) was selected for on-line application of
this technology.
The Agency was requested to provide expert services and training on PGNAA applications,
as well as some equipment. It was expected that the project will result in practical
applications of PGNAA in coal mining and will contribute to modernize exploitation
processes in other mineral industries, like copper, lead, zinc and in the cement industry.
Project activities:
1.

2.

Expert Mr. S. Charbucinski (AUL) undertook a 2-week mission in
September/October 1994 and advised on the practical application of PGNAA in-situ
and on-line, with particular reference to a coal industry.
Equipment consisting of a computer controlled portable gamma spectrometry
system and a Cf-252 neutron source have been supplied/ordered in 1995.

Reports available:
1.

Mr. Charbucinski, RU-4904

IRA/8/012
Project Title: Sealed Sources and Nucleonic Control Systems in Industry
Objectives: To promote application of sealed sources, nucleonic control systems and
non-destructive testing in industry.
Project background:
The project aims at providing services for testing of leakage in equipment used in oil and
gas industries, using nuclear and other non-destructive testing (NDT) techniques that
conform to international standards on quality control/quality assurance; as well as to
establish a centre for training in the relevant subjects.
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Project activities:
1.
2.

3.

A 2-week expert services on the design of control/measuring unit of nucleonic
control system was planned for May 1995, but not yet implemented.
A number of laboratory equipment and supplies, including measuring and testing
equipment, an electron beam welding machine, Cd-109 and Co-57 sealed sources
and a portable industrial X-ray machine have been supplied during 1995.
One fellow has been accepted for 6 months training in Brazil, yet to start.
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MINERAL RESOURCES

In support of the country's nuclear power programme, exploration and development
of indigenous radioactive minerals had been undertaken by the AEOI since the early
nineteen sixties. In this respect, three TC projects were made operational, two of which
have already been completed. These are shown in Table 5A. Expenditures already
incurred under each project, as well as earmarkings as available, are shown in Table 5B.

Table 5A

TC Projects in Mineral Resources

1)

2)
3)

Project
No.

Project Title

1

IRA/3/002

Uranium exploration

2

IRA/3/003

Ore dressing and
leaching of uranium ores

3

IRA/3/004

Target selection for
uranium prospection

Counterpart

First Year
of
Approval

Date of
Completion

D

1985

1994

2)

1991

1994

3)

1995

Operational

Remarks

Continuation
in 1996

Mr. G.H. Soleimani, Exploration and Mining Dept., AEOI, Teheran
Mr. H. Ghafourian, Uranium Ore Processing Div., Nuclear Fuel Dept., AEOI, Teheran
Mr. G.H. Soleimani and Mr. Mahmoud Taghavi Ardekani, Exploration and Mining Dept., AEOI,
Teheran
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Table 5B

Total Disbursements against Projects Completed and Operational
during 1982-95
in the field of Mineral Resources
(as of 16 November 1995)

Experts

Project
No.

m/d

Equipment

$

*

J

1

IRA/3/002

31/25

451,188

307,666

2

IRA/3/003

0/18

9,887

8,332

3

IRA/3/004

1/09

19,357

33/22

480,432

Total

Training

315,998

$
98,891

98,891

Remarks

Total

*

J

857,746

Completed

18,219

Completed

19,357

See below

895,322

Current Financial Status:
Unliquidated
Obligations
IRA/3/004

Experts (m/d)
Equipment ($)
Fellowship ($)
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IRA/3/002
Project Title: Uranium Exploration
Objectives: To complete the evaluation of airborne data, the preparation of maps, and
integration of the data with the maps to facilitate follow-up exploration
programmes.
Project background:
Exploration of radioactive minerals in Iran started in 1959. During 1977-78, airborne
surveys for uranium prospecting were carried out by foreign contractors covering an area of
about 600,000 sq. km., constituting almost 40% of the total land area. The main section
corresponds to the central and the north-eastern provinces, and the second, to the western
Azarbaijan province and the adjacent areas. The surveys were conducted by planes and
helicopters using gamma ray spectral and magnetic methods. The average altitude of the
flights was 120m, and distance between flight paths varied from 0.4 to 2 km.
The Agency was requested to provide expert services for the processing of the existing
airborne data and preparation of geological maps, as well as for the follow-up interpretation
and in-depth study. Some equipment and fellowship training were also requested. The
project was expected to result in the transfer of knowledge on a comprehensive uranium
exploration programme, the training of local specialists and an assessment of uranium
resources in Iran.
Project activities:
1.

A total of 11 experts undertook 36 missions under 15 tasks on various aspects of
project activities as follows. In addition, the technical officer carried out four
missions to review the project activities and its progress from time-to-time.
• Agency staff member and T.O. Mr. M. Tauchid, a 7-day mission in January 1987
on exploration methodology-project planning.
• Mr. J.P. Steele (CAN), ten missions for 8/07 m/d during 1987-1990 on geological
techniques and on processing and utilization of airborne survey data.
• Mr. F.J. Dahlkamp (GFR), three missions for 4/06 m/d during 1989-1991 on the
evaluation of known deposits and prospects, uranium potential evaluation of Iran
and for advice on the reorganization of the Exploration Division.
• Mr. Y. Soares de Figueiredo (BRA), five missions for 6/20 m/d during 1989-92
on the flight path recovery in airborne survey.
• Mr. R.L. Grasty (CAN), a 15-day mission in November 1989 on calibration in
gamma-ray spectrometry.
• Mr. W.E.S. Urquhart (CAN), 11 missions for 7/16 m/d on installation of
equipment and training of local staff, installation of computer software for
airborne survey data, and on the processing of airborne and other survey data.
• Mr. R.M. Whitton (CAN), 1 month in November/December 1989 (along with Mr.
Urquhart) on the installation of equipment and training of local staff.
• Mr. K.L. Ford (CAN), a 22-day mission in April/May 1994 on the airborne
geographical survey field interpretation.
• Mr. P.G. Killeen (CAN), a 7-day mission in January 1993 on borehole logging.
• Mr. A.R. L. Cambon (FRA), a 29-day mission in April/May 1993 on the planning
and application of field programme for uranium exploration.
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Mr. V. Kazansky (RUS), a 20-day mission in February/March 1994 on uranium
metallogenesis.

2.

Equipment, including computer software packages for magnetic and radiometric
data interpretation, a potter-digitizer, a desk top computer system, a portable
gamma ray spectrometer, calibration pads including bore-hole models to calibrate
gamma ray probes, computer peripherals and other laboratory equipment and
supplies was provided.

3.

A total of 11 counterpart staff were trained abroad under the project (with 6 projectfunded and 5 project - related fellowships) for duration ranging from 2 to 6 months.
Another staff was awarded a scientific visit to Argentina.

Reports available:
Over a dozen of expert reports referring to the various tasks are available in the files.
However, considering the time frame of the reports, only the more recent ones are
mentioned as follows:
1. Mr. V. Kazansky, No. RU-4418 (May 1994)
2. Mr. K. L. Ford, No. RU-4488 (October 1994)
3. Travel report of T.O. Mr. Tauchid, dated 4 March 1993.

IRA/3/003
Project Title: Ore Dressing and Leaching of Uranium Ores
Objectives: To set up a well equipped dressing laboratory and to prepare a feed that
permits the best balance of uranium recovery by optimized leaching
conditions.
Project background:
In support of the country's nuclear power programme, the counterpart had been engaged in
the research and development of the ore dressing technology and the leaching of locally
excavated uranium ores. For this purpose, a pilot plant for ore dressing and leaching of
uranium ore was being installed. The counterpart elaborated a flow sheet for processing
the uranium ores of the Saghand deposit. The Agency was requested to provide expert
advice on ore processing, physical benefication of minerals and hydrometallurgy, as well as
some equipment.

Project activities:
1.

Mr.T.K.S. Murthy (IND) undertook a 12-day mission in November 1991 and advised
on the hydrometallurgical aspect of uranium ore processing.

2.

Equipment, including a laboratory ball mill, spare parts, etc. was supplied.
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Reports available:
1.
2.

Mr. T.K.S. Murthy, RU-2883
Travel report of T.O. Mr. Tauchid, dated 2 March 1992

IRA/3/004
Project title: Target Selection for Uranium Prospection
Objectives: To complete data integration and target selection using integrated
geological, geographical and remote sensing data for uranium prospection.
Project background:
The AEOI has been engaged in the assessment of the country's uranium potential for
several years. Through a previous TC project, IRA/3/002, the methodologies for treatment,
compilation and computer processing of ground and airborne survey data were introduced.
Through the current project, it is sought to achieve data integration and target selection
using integrated geological, geophysical and remote sensing data. This is expected to
result in extensive prospecting and mapping of selected areas, at a scale of 1:50,000,
based upon which another selection of targets will be made for very detailed prospecting.
Project activities:
1. Two experts have visited Teheran
• Mr. Francis Lillie (FRA) spent one month in Iran in June 1995, to check existing
computer and software systems and define needs for equipment and to assist
with the interpretation of satellite data and airborne maps. Mr. Lillie showed
counterparts how to apply remote sensing techniques and how to integrate data,
and recommended a programme to be carried out by the end of 1995. A second
mission, to be undertaken by the expert in early 1996 was recommended, as well
as the organization of a training course on GIS techniques at the Remote
Sensing Centre in Teheran.
• Mr. Jean-Paul Nicolet (project T.O.) visited Iran for one week in January 1995
upon request from the counterpart. The purpose of his visit was to assess the
work carried out by the exploration and mining branch of the AEOI and to discuss
the implementation of project IRA/3/004.
2. Equipment, including radiometric survey equipment, computer hardware and software, a
gamma spectrometer and geophysical equipment, is yet to be ordered and delivered.
3. Nine fellowships for staff of the AEOI are currently being processed.
Reports available:
1. Mr. Lillie's report RU-No. 5451 dated 26 July 1995.
2. Mr. Nicolet's travel report dated 8 February 1995
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ISOTOPE HYDROLOGY

Two TC projects and one funded by the UNDP were made operational in the field of
isotope hydrology, two of which have already been completed. These are shown in Table
6A. Expenditures already incurred under each project, as well as earmarkings as available,
are shown in Table 6B.

Table 6A
TC Projects in Isotope Hydrology

Project
No.

1)

2)
3)

Project Title

Counterpart

First Year
of
Approval

Date of
Completion

Remarks

1

IRA/8/007

Nuclear techniques in
hydrology

D

1983

1985

Reserve
Fund

2

IRA/8/008

Strengthening the Water
Resources Research
Institute

2)

1987

1990

UNDPfunded

3

IRA/8/011

Studies of isotopes in
Karstic aquifers

3)

1995

Operational

Continuation
in 1996

Water Resources Research Institute, Ministry of Energy, Teheran
-doMr. Morteza Pakzad and Mr. Y. Khalaj, Water Resources Research Institute, Ministry of Energy,
Teheran
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Table 6B
Total Disbursements against Projects Completed and Operational
during 1982-95
in the area of Isotope Hydrology
(as of 16 November 1995)

Project
No.

Experts

Equipment

Training

$

$

m/d

1

IRA/8/007

2/14

25,077

2

IRA/8/008

1/09

12,619

3

IRA/8/011

0/13

7,939

Total

4/06

45,635

Remarks

$
25,077

Completed

106,186

Completed

3,254

11,194

See below

3,254

142,457

93,567

93,567

Total

Current Financial Status:
Unliquidated
Obligations
IRA/8/011

Experts (m/d)
Fellowship ($)

IAEA-CPE-96/01

6,045

Earmarkings
(upto 1995 allotments)
Future years
0/02
1/00
3,899
13,800
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IRA/8/007
Project Title: Nuclear Techniques in Hydrology
Objectives: To study possibilities to stop the leak in a dam in karstic area
Project background:
A dam (Lar Dam), about 100 Km from Teheran, was completed some three years ago for
the purpose of water supply to the city of Teheran. However, during the three years of
impoundment, the reservoir could not be filled to the designed operational level because of
excessive leakage occurring from the reservoir. The Agency was requested to provide
expert services for carrying out appropriate field investigations with isotopic tracer
techniques to study the leakage problem of the reservoir.
Project activities:
•

Messrs. Calmels and Marion (FRA) carried out three missions for a total of 1/28 m/d of
expert services during May-August 1983 to study the leakage problem of the reservoir
using fluorescent tracers.

•

Agency staff member Mr. Schwarz carried out a 16-day mission in November 1984 to
advise the counterpart on the additional instrumentation needed for their radioisotope
laboratory as well as on the interpretation of isotope data of the hydrological
investigations obtained with the existing equipment.

Reports available:
1.

Travel report of Mr. Schwarz dated 24 December 1984.

2.

Mr. Calmels'report dated May 1983.

IRA/8/008
(UNDP No. IRA/85/015)
Project Title: Strengthening the Water Resources Research Institute
Objectives: To strengthen the Water Resources Research Institute for optimum national
development and efficient management of the country's scarce water
resources.
Project background:
An isotope hydrology laboratory was set up in 1969 under the Ministry of Water and Power
with Agency assistance under project IRA/8/003. After some non-operational years the
laboratory moved to the Water Resources Research Institute, where it started operation
again in 1979/80. Since that time the laboratory had experienced growing problems with
keeping the analytical equipment operational due to lack of spare parts, maintenance
problem, etc. On the other hand, there was a growing demand for environmental isotope
analysis in support of the other hand, there was a growing demand for environmental
isotope analysis in support of the country's water resources development. The project,
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supported by the UNDP, aimed at upgrading the laboratory facilities with the provision of
additional equipment and some expert services for their installation and management.
Project activities:
1.

Three experts/Agency staff members undertook missions as follows:
•

•

•

Mr. G. Hut (IAEA), went on a 6-day mission in July 1987 to review the activities
of the Isotope Hydrology Laboratory and provided recommendations for further
equipment that should be supplied under the project.
Mr. M. Jaklitsch (IAEA) carried out a 9-day mission in November 1988 to install
an emergency diesel generator in connection with the operation of a mass
spectrometer.
Mr. T.Z. Kuc (POL) undertook a 25-day mission in January/February 1989 and
advised on the measurement of Carbon-14 using a newly installed liquid
scintillation counter, including the preparation of benzene samples for that
purpose.

2.

Equipment consisting of an automatic liquid scintillation counter, a diesel generator,
as well as some laboratory equipment and supplies were provided.

3.

Fellowships: No funds were available for fellowships under the project . However,
two fellows were trained at the Agency's Isotope Hydrology Laboratory on routine
isotopic analysis of water samples, with funds outside the project budget.

Reports available:
1.
2.

Travel report of Mr. G. Hut on his mission from 5-10 July 1987.
Mr. T.Z. Kuc, RU-1516

IRA/8/011
Project Title: Studies of Isotopes in Karstic Aquifers
Objectives: To measure the environmental isotopes in water resources in order to study
karstic aquifers.
Project background:
Iran is a semi-arid country where an increase in the supply of drinking water is vital for its
socio-economic development. In the north-west Bakhtaran (in the Zagros mountain
region), karst aquifers represent the major groundwater resource. A better knowledge of
this resource in terms of quality and quantity of the drinking water is needed for further
development and efficient management of the aquifers. Isotopic technique could provide
the necessary hydrological information, such as the origin of the karst underground waters
and their retention period, the hydraulic relationship between karstic and alluvial
underground water and the flow of karstic water.
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The Agency was requested to provide expert services and fellowship training in isotope
hydrology.
Project Activities:
1.

Mr. H. Zojer (AUS) completed a 2- week mission in May 1995 to assist counterpart
in planning activities concerning isotope applications in karst water resources, and
to advise on detailed work plan of the studies to be initiated in Bakhtaran karst
aquifers.

2.

Fellowships: One fellow is under 2 months group training in the Agency's
Seibersdorf Laboratories, starting in September 1995, in isotope hydrology.
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RESEARCH REACTORS

Two TC projects relevant to research reactors were made operational, one of which
has already been completed. These are shown in Table 7A. Expenditures already
incurred under each project, as well as earmarkings as available, are shown in Table 7B.

Table 7A
TC Projects for Research Reactors
Project
No.

Project Title

Counterpart

First Year
of
Approval

Date of
Completion

1

IRA/4/016

Nuclear reactor design

D

1985

1991

2

IRA/4/017

Research reactor core
conversion

2)

1987

Operational

Remarks

Table 7B
Total Disbursements against Projects Completed and Operational
during 1982-95
in the area of Research Reactors
(as of 16 November 1995)
Project
No.

Experts
m/d

$

Equipment
$

Training
$

Total
$

Remarks

1

IRA/4/016

1/14

19,527

10,648

14,911

45,087

Completed

2

IRA/4/017

3/14

48,790

6,179

374

55,343

See below

Total

4/28

68,317

16,827

15,285

100,430

Current Financial Status:

IRA/4/017

!)
2)

Experts (m/d)
Equipment ($)

Unliquidated
Obligations
—

Earmarkingas
(upto 1995 allotments) Future years
1/24
490

Mr. Mohammad Reza Saba, Nuclear Technology Centre, Esfahan
Mr. Mohammad Zaker, Reactor Operation D e p t , NRC, Teheran
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IRA/4/016
Project Title: Nuclear Reactor Design
Objectives: To assist Iran in the design and construction of a subcritical assembly and of
a zero power experimental reactor
Project Background:
By 1985 Iran had concluded that it did not want to buy Nuclear Power Plant by turnkey
contracts anymore and decided to obtain the necessary nuclear technological background
to be at least an intelligent buyer of reactors in the future. Iran therefore decided to
proceed with the conversion of the 5-MW-MTR at the Teheran Nuclear Research Centre
from HEU fuel to LEU fuel, in order to increase its availability and use, and to proceed with
the design and construction of a sub-critical Assembly Facility and a Zero Power
Experimental Reactor. These latter two facilities would be built in an existing partly erected
building at the Esfahan Nuclear Technology Centre.
Project Activities:
1.

Experts:
•
An expert visit was made to Teheran Nuclear Research Centre (TNRC) in
August 1986 by Mr. Robert O. Cirinello (Argentina) to discuss with the AEOI the
assistance needed from the IAEA in the conclusion of a contract for a reload
core based on LEU fuel and the training required on reload core design and
research reactor operation.
•

2.

Two expert visits were made to the Esfahan Nuclear Technology Centre by Mr.
Zoltan Szatmary (Hungary). The first visit was in August 1987 and the followup visit was in November 1990. The expert advised the staff in the Engineering
Department and other associated Departments at Esfahan on the planned
programme for the Subcritical Assembly facility and the Zero Power Reactor.
He further advised on the use of computer codes, the organization and the
thermal hydraulic support needed and made recommendations of the training
courses and technical assistance that he believed was required at Esfahan.
On his second expert visit he gave lectures and expert advise on the design of
the Zero Power Reactor and on reactor kinetics.

A Cf-252 neutron source was supplied to ENTC, Esfahan.

Assistance was also given by the IAEA for the procurement of LEU fuel from Argentina to
replace the HEU fuel in the 5-MW swimming pool reactor at the Teheran Nuclear Research
Centre (at no cost to the Agency).
3.

One counterpart staff has been trained abroad under the project.

Reports Available:
1. 'Expert visit to discuss reload core supply for 5 MW reactor1 by Mr. R.O. Cirinello August 1986 (NO. RU-2804).
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2. 'Expert visit to Esfahan to discuss the design of the subcritical Assembly facility and the
Zero Power Reactor* by Mr Zoltan Szatmary - November 1987 (No. TA-2415).
3. Travel report by Mr. W. Zyszkowski - May 1990.
4. 'End of Mission Report' by Mr. Zoltan Szatmary - January 1991 (No.RU-2408).

IRA/4/017
Project Title: Research Reactor Core Conversion
Objectives: To improve the research reactor safety and performance through conversion
of the core from high-enriched to low-enriched uranium fuel.
Project background:
The Teheran research reactor (TRR) is a swimming pool research reactor of 5-MW nominal
power, moderated and cooled by light waters. The reactor first began operation in 1967
using Highly Enriched Uranium fuel (93%235U). By 1985 the reactor was only operational
for 5 to 6 hours per day for 2 days per week, operating at 1-2 MW only. During 1990/91
new fuel elements were purchased from Argentina, through a tripartite agreement with the
IAEA. These fuel elements use Low Enriched Uranium (19.9%235U) and are different in
geometry, being plane and not curved plates. The Argentinean contract was for 115 kg of
Uranium contained in 65 standard fuel elements, 12 control fuel elements and 3
instrumented assemblies.
Since conversion of the reactor, the AEOI have asked the IAEA for assistance on a number
of occasions related to training of personnel (for example, in neutronic and thermal
hydraulic calculations, fuel specification, safety considerations and control instrumentation),
preparation of Safety Analysis Reports, the procurement of specialist instrumentation and
the procurement of reactor operation and safety computer codes.
Project activities:
1.

Experts
• A number of training courses were held, in particular a 3 week National Training
Course in February-March 1991 attended by 24 staff from the TRR Operations
Department, the Health Physics and the Reactor Engineering Departments of
the NRC, Teheran, as well as from the Esfahan Nuclear Technology Centre. A
team of four Agency experts delivered lectures.
•

Mr. K. Mueck (AUS) undertook a 2-week mission in November 1992. His report
highlights problems with airborne activity on the bridge above the pool, potential
dose update to operational staff when the output is raised from 1-2 MWto 5MW
and the need to improve stack monitoring.

•

Other activities centered on giving assistance with the review of safety
documentation, the preparation of a new Safety Assessment Report (SAR) and
on the purchase of specialist equipment. In this respect, Mr. A.L. Strupczewski
(POL) undertook a 2 week mission in July 1992 to review the safety
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documentation of the TRR and to advise on the preparation of the SAR. A final
SAR evaluation was due in November 1995 by two Agency experts.
Reports Available:
1. Mr. A.L. Strupczewski's report No. RU 3380 on Safety documentation.
SAR preparation

Review and

2. Dr. K. Mueck's report No. RU 3584 on Radiation Protection for TRR Reactor Operation.

IAEA-CPE-96/01

B.48

COUNTRY PROGRAMME EVALUATION REVIEW - IRAN
B.8.

ANALYTICAL TECHNIQUES

Two TC projects concerned with nuclear analytical services were made operational
as listed in Table 8A. One of them has already been completed. Expenditures already
incurred under each project, as well as earmarkings as available, are shown in Table 8B.

Table 8A
TC Projects in Nuclear Analytical Techniques
Project
No.

Project Title

Counterpart

First Year
of
Approval

Date of
Completion

1

IRA/4/020

Accelerator-based
analytical techniques

D

1991

Operational

2

IRA/9/010

Nuclear techniques in
environmental studies

2)

1987

1989

Remarks

Continuation
in 1996

Table 8B
Total Disbursements against Projects Completed and Operational
during 1982-95
in the area of Nuclear Analytical Techniques
(as of 16 November 1995)
Project
No.

Experts
m/d

Equipment

$

1

IRA/4/020

3/12

48,912

$
220,417

2

IRA/9/010

1/05

12,387

70,866

4/17

61,299

291,283

Total

Training
$

-

Total

Remarks

$
269,329

See below

83,253

Completed

352,582

Current Financial Status:
Unliquidated
Obligations
IRA/4/020

1J

2)

Experts (m/d)
Equipment ($)
Fellowship ($)

—

Earmarkings
(upto 1995 allotments)
Future years
1/18
2/00
5,912
16,200
31,050

Mr. Mosavi Behbahani, Nuclear Physics Div., NRC, Teheran and Mr. Hossein Afarideh, NRC,
Karadj.
Mr. Mostafa Sohrabpour, Gamma Irradiation Centre, Teheran
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IRA/4/020
Project title: Accelerator-based analytical techniques
Objectives: To improve the analytical capabilities of the Van de Graaff laboratory by
introducing the micro-bean analytical technique.
Project background:
1. A 3 MeV Van de Graaff accelerator is operational at the NRC, Teheran, and there is a
group working on nuclear techniques for analysis in various scientific and industrial
applications.
2. During the first phase of the project, and on the basis of the available experience, the
Atomic Energy Organization of Iran decided to improve utilization of the particle
accelerator through the introduction of advanced, precise and accurate techniques for
the determination of elements in different samples of interest of many fields of the
national economy. A study of a variety of possible applications was to be performed.
The project was to result in the establishment of a laboratory for trace element analysis
using the Van de Graaff accelerator and appropriate nuclear techniques.
3. In the second phase of the project, it was intended to acquire new analytical techniques
such as micro-beam proton-induced X-ray emission (micro-PIXE) and ion beam
channeling (IBC) for practical applications in science and technology, education and
health. It is intended to establish a microprobe system which will enable the Van de
Graaff Laboratory to analyze thin/thick samples and carry out quantitative studies on the
distribution of trace elements on a micrometer scale. It is expected that national
analytical capabilities will be improved and that self-reliance in trace element analysis
will be achieved.
Project activities:
1. Several experts have conducted assignments within the framework of this project:
• Mr. Jean-Pierre Baron (FRA) spent three weeks in Iran in April 1992 under task 0 1 :
Prompt Gamma Neutron Activation Analysis (PGNAA), to identify the local analytical
problems that would benefit by a PGNAA analysis system; to recommend the required
equipment; to prepare preliminary plans for an adequate shielding facility; and to give
counterparts the necessary information about the advantages and limitations, and about
the complexity of the task.
• Mr. Milko Jaksic (CRO) carried out two assignments under task 02: PIXE spectroscopy
and Rutherford Backscattering: the first in April 1992 for 3 weeks, the second in
February 1993 for 2 weeks. Mr. Jaksic's first task was to advise his counterparts on the
analytical capabilities of PIXE and RBS spectroscopies, to give directions for the
development of PIXE and RBS to the stage of routine analytical methods, and to advise
on a PIXE scattering chamber, to be custom made for the counterpart. During his
second mission, the expert was to assist the counterpart in the assembly of a PIXE
beam line, to perform test runs on the PIXE beam line, and to identify potential
improvement to be implemented in the future.
• Mr. Ezio Cereda (ITA) conducted a 2-week mission in August 1992 under task 03:
Nuclear reaction analysis proton induced gamma emission, to advise the counterpart on
the analytical capabilities of PIGE and nuclear reaction analysis; to give directions for
the development of PIGE and NRA to the stage of routine analytical methods; and to
advise on the data collection system and available software for gamma-ray spectra
analysis.
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• Mr. Leander Kukec (YUG) carried out a 10-day mission in November 1994 under task
04: Maintenance of the Van de Graaff accelerator, to advise the counterpart on the
maintenance and repair of the accelerator's components, including high voltage,
electronics and the vacuum system.
2. Equipment, including a PIXE scattering chamber, analyser, computer system and
software, hot manipulator, vacuum scattering chamber, X-ray radiation detector, has
been delivered.
3. Three fellowship nominations are under process of placement.
Reports available:
1.
2.
3.
4.
5.

Mr. Valkovic's travel reports dated 21 May 1991, 1 March 1993 and 21 February 1995.
Mr. Baron's report RU-3200
Mr. Jaksic's report RU-3197
Mr. Jaksic's report RU-3595
Mr. Cereda's report RU-3379

IRA/9/010
Project Title: Nuclear Techniques in Environmental Studies
Objectives: To study various pollutants in Iran by means of trace metal analysis and to
identity major sources of industrial pollution in water bodies.
Project background:
The counterpart planned to study the environmental pollution of coastal waters
using neutron activation analysis with the research reactor of the neighboring Nuclear
Research Centre. The Agency was requested to provide technical assistance for the
establishment of an analytical laboratory, including advice for the selection of the most
appropriate technique for that purpose.
Project activities:
1. Mr. N.K. Aras (TUR) undertook a 1/02 m/d mission in January/February 1989 to advise
on the general aspects of neutron activation analysis of air filter and water samples, as
well as to assist in the planning of environmental pollution studies.
2. Equipment, including a high-purity germanium detector, a computer-based multichannel analyzer and an atomic absorption spectrophotometer, was supplied.

Reports available:
1. Mr. N.K. Aras, RU-1536
2. Travel report of T.O. Mr. R. Rosenberg, dated 30 January 1987.
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AGRICULTURE

In support of the Government effort to increase food production, four TC projects
were made operational, one of which has already been completed. These are shown in
Table 9A. Expenditures already incurred under each project, as well as earmarkings as
available, are shown in Table 9B.
Table 9A
TC Projects in Agriculture

Project
No.

1)
2)
3)
4)

Project Title

Counterpart

First Year
of
Approval

Date of
Completion

D

1987

1995

Remarks

1

IRA/5/008

Nuclear techniques in
wheat production

2

IRA/5/009

Sero-monitoring of
rinderpest using nuclear
techniques

2)

1993

Operational

Regular +
Funds-intrust
($200,000)

3

IRA/5/010

Radiation treatment for
pest and plant disease
control

3)

1995

Operational

Continuation
in 1996

4

IRA/5/011

Nuclear techniques in
cereal production

4)

1995

Operational

Continuation
in 1996

Mr. Faramarz Majd, NRC, Karadj
Mr. Gholam Ali Kiani, Central Veterinary Laboratory, Veterinary Organization of Iran, Tehran
Mr. Hamid Reza Zolfagharieh, NRC, Karadj
Mr. Masud Rahimi and Mr. Mehdi Nasseri Tafti, NRC, Karadj
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Total Disbursements against Projects Completed and Operational
during 1982-95
in the field of Agricultural Sciences
(as of 16 November 1995)

Project
No.

Experts
m/d

Equipment
$

$

1

IRA/5/008

4/27

72,003

175,997

2

IRA/5/009

3/29

44,929

199,339

3

IRA/5/010

1/15

11,740

4

IRA/5/011

0/14

7,878

11,650

10/25

136,550

386,986

Total

Training
$
25,530

25,530

Total
$

Remarks

273,530

Completed

244,269

See below

11,740

See below

19,529

See below

549,068

Current Financial Status:
Unliquidated
Obligations
IRA/5/009

Experts (m/d)
Equipment ($)
Fellowship ($)

0/27
1,271

IRA/5/010

Expert (m/d)
Fellowship ($)

-

IRA/5/011

Expert (m/d)
Equipment ($)
Fellowship ($)

IAEA-CPE-96/01

14,142

Earmarking
(upto 1995 allotments)

Future years
0/22

678
15,660
0/15
3,300

2/00
6,900

0/01
10,206

1/00
20,700
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IRA/5/008
Project Title: Nuclear Techniques in Wheat Production
Objectives: To continue radiation and isotope aided studies for increasing wheat
production through the development of superior varieties and the
introduction of more efficient fertilizer and irrigation water management
practices.
Project activities:
1. Several expert missions were carried out as follows: • T.O. Mr. Maluszynski in January and June 1987 on the preparation of work plan
and in March 1995 on the project evaluation, for a total of 25 days.
• Mr. M.S. Elegba (GHA) for 21 days in September/October 1990 for the
installation of an N-15 sample preparation line.
• Messrs. F.R. Kutschke and R. Jaensch (GFR) on two missions in December
1988 and September 1991 for a total duration of five weeks for the repair of an
N-15 emission spectrometer.
• Mr. T.D. Hermelin (SWE) for 8 days in June 1991 on wheat mutation breeding.
• Mr. K.A. Malik (PAK) for 17 days in October 1991 on nitrogen fixation studies.
• Ms. I.M. Szarejko (POL) for 17 days in March 1995 on doubled haploids in
cereals.
• Mr. V.A. Dyck (CAN) for 18 days in August 1994 on SIT for stem borer control.
• Agency staff member Mr. C. Kirda for 5 days in April 1994 on a consultancy
mission.
2. Equipment, including a 10,000 Curie Cobalt-60 gamma irradiator, a microbalance, a
micro kjeldahl apparatus, microscopes, a laminar flow hood, a growth chamber, a
shaker, an incubator, as well as other laboratory equipment and supplies, was provided.
3. One fellow was trained abroad and another one was offered a scientific visit under the
project.
Reports available:
1. Mr. T.E. Hermelin, No. RU-2620 on wheat mutation breeding.
2. Mr. K.A. Malik, No. RU-2901 on biological nitrogen fixation.
3. Mr. V. A. Dyck, No. RU-6793 on SIT.

IRA/5/009
Project Title: Sero-monitoring of Rinderpest using Nuclear Techniques.
Objectives: To introduce ELISA-based systems for sero-monitoring and to carry out
rinderpest sero-monitoring as part of the overall programme of rinderpest
control.
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Project activities:
1. Several expert missions have already been carried out as follows: • Mr. J.A. Thevasagayam (UK) for 2 weeks in May 1993 to provide training in
ELISA technique.
• Mr. P.B. Rossiter (UK) for 2 weeks in October 1993 to advise in epidemiology of
rinderpest.
• Agency staff member Mr. M.H. Jeggo for 6 days in June 1994 on the project
implementation and planning.
• A team of three experts (Messrs. J. Anderson, W.C. Carpenter and T. Barrett all from UK) to organize a 4-week training course on rinderpest diagnosis, in
November/December 1994, for a total of 2.5 months of expert services.
• Mr. T. Barrett (UK) for 2 weeks in November/December 1995 to advise on PCR
support for rinderpest diagnosis.
• Mr. W.C. Carpenter (UK) for 3 weeks in November 1995 for equipment
maintenance.
2. Equipment, including a complete set of ELISA equipment, a microscope, a pH meter, a
micro oven, a centrifuge, as well as other laboratory equipment and supplies, has
already been provided.
3. Three fellows have already been accepted for 3 months training each, but yet to start.

IRA/5/010
Project Title: Radiation Treatment for Pest and Plant Disease Control
Objectives: To apply radiation treatment to control insect infestations of stored foodstuffs
and to extend shelf-life of agricultural products.
Project activities:
1. Messrs. M. Ahmed (BGD) and J.P.A. Lacroix (BEL) undertook 3-week missions in
September 1995 to advise on insect disinfestation of dried fruits and nuts through
irradiation.

IRA/5/011
Project Title: Nuclear Techniques in Cereal Production
Objectives: To develop advanced main cereal mutant lines with improved tolerance to
biotic and abiotic stresses.
Project activities:
1. Experts:
• Mr. W. Pamperl visited Iran for one week in May 1995 to advise on the
organization of growth chamber for in-vitro culture.
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Agency staff member Mr. F.J.Zapata provided one week consultancy service in
June 1995.
2. Equipment, including a laminar flow hood, a research microscope, an analytical
balance, an incubator, a drying oven, etc. has already been supplied.
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Only one TC project, concerned with fellowship training, was made operational as
listed in Table 10A. Expenditures incurred under the project are shown in Table 10B.
Table 10A
TC Projects in General Atomic Energy Development

Project
No.

1

IRA/0/006

Counterpart

Project Title

Manpower development

First Year
of
Approval

Date of
Completion

1991

Operational

Remarks

Table 10B
Total Disbursements against Projects Completed and Operational
during 1982-95
in the area of General Atomic Energy Development
(as of 16 November 1995)

Project
No.
1

Experts
m/d

Equipment

$

$

Training

IRA/0/006

0/18

9,164

-

$
723,694

Total

0/18

9,164

-

723,694

Mr. A. A. Soltanieh, Education and Manpower Dept, AEOI, Teheran

IAEA-CPE-96/01

Total
$
732,858
732,858

Remarks
To be
completed
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IRA/0/006
Project title: Manpower development
Objectives: To consolidate efforts and improve the knowledge and experience of
national specialists through a systemic training programme

Project activities:
1. Two national consultants (Messrs. Assarpour, and Khaniki) and one Agency staff
member (Mr. Colton) participated in a meeting with MINATOM in Moscow to negotiate
and sign a Memorandum of Understanding for a group fellowship training in nuclear
power.
2. Iranian nationals have been trained in various subjects through fellowships (86) and
scientific visits (14), which included two groups of engineers (total 37) benefiting from
group on-the-job training in nuclear power technology in Russia, and another group of
ten in a training course on uranium resources exploration and development, held in
Pakistan. The remaining fellowships covered the thematic programme areas of nuclear
power (1) human health (5), health physics (11), industrial applications (2), nuclear
minerals (7), research reactors (3), nuclear analytical techniques (8) and agriculture (2).
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ANNEX C
ECONOMIC AND SCIENTIFIC INFRASTRUCTURE IN IRAN

I.

The Economy

Iran has an area of 1,636,000 square kilometers and a population of 61.2 million
(1994 Population Reference Bureau estimate).
Iran's oil wealth grew in the 1960s as a result of production and price increases and,
since the Government is the recipient of the revenues from the oil industry, the state
became a dominant force in the economy and a major employer during the Shah's reign.
The quadrupling of oil prices in 1973 further increased state revenue and the Shah
embarked on a five-year development plan aimed at industrialising the country. By the late
1970s, the oil-fuelled economic boom had given way to economic recession, inflation and
Government borrowing.
The 1979 national revolution led to changes in the structure of the economy. The
new Government extended its control by nationalising banking, insurance, large industries
and important parts of foreign trade. With the outbreak of war between Iran and Iraq in
1980, the Government put the economy on a war footing which necessitated a drastic cut
in imports.
Eight years of economic instability resulted in low rates of growth, especially in
industry and even the oil sector. The exodus of trained Iranians and the problems of using
expatriate labour limited the availability of skilled managerial and technical personnel. In
addition, the agricultural sector was seriously affected during the 1970s, when the oil
economy was developing rapidly. Further damage was inflicted during the flight of
landlords in 1979-1980 and the uncertainties surrounding the revolutionary Government's
policies towards the sector after the 1980 land reform.
As a result of wartime conditions and falling oil income the country has suffered
from chronic unemployment and underemployment. The physical stock of transport,
housing and public utilities has been run down, except where it affected the war effort.
High inflation and rapid growth of urban services have been other characteristics of the
Iranian economy in recent years.
Iran has found it difficult to adjust to the weakened international market for oil. Its
problems were aggravated by a cut in gas imports by the former USSR in the immediate
aftermath of the revolution. By the time of the oil price crash of 1986, the country was
already suffering acutely from an economic slow-down. The oil price collapse weakened
the Government's finances and it was decided to tap the resources of the private sector
through a programme of economic reform and privatisation. Although there was a recovery
in the international oil price after 1989, the effect on Iranian revenues was minor because
export volumes remained low. The prolonged slide in oil prices since 1992 has seriously
weakened Iran's ability to finance the development of the oil sector. Nevertheless, the
Government plans to expand its capacity for crude oil production to 4.5 million barrels per
day by the year 2000 (compared to the pre-revolution high of 6.5 million barrels per day).
Since 1989, under Mr. Rafsanjani's presidency, the Government has also embarked on a
programme of liberalisation. Controls on foreign trade have been relaxed somewhat and
foreign investment has been sought. Oil still accounts for over 80% of foreign exchange
income, but the contribution of non-oil exports has been increasing.
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The Iranian agricultural sector provides employment for around 24% of the labour
force, and contributes approximately 2 1 % to the GDP. There is a large service sector,
which employs almost 40% of the work force and is dominated by commerce. It makes up
for 47% of the national gross domestic product. There is a relatively diversified
manufacturing sector, which contributes about 14% of the GDP, and includes the mining
and refining industry.
According to statistics from the Iranian Central Bank, the economically active
population forms about 86% of the total work force, which in 1990 consisted of 14.1 million
people out of a total population of approximately 57 million in the same year.
Unemployment is a major problem, amounting to 14% in 1990. The distribution of the
labour force by sector, as estimated for 1990, is given below1
Agriculture
Manufacturing, mining,
construction and public utilities
Services
Others
Unemployed

23.7%
17.2%
39.6%
5.5%
14.0%

The distribution of the gross domestic product by sector as of 1993-94 is given
below2:
Agriculture
Oil
Manufacture and mines
Services

20.8%
17.6%
14.2%
47.4%

As already mentioned, oil accounts for more than 80% of all exports. Other exports
are mainly traditional items, including fruits, carpets, leather and caviar. Carpet exports
declined throughout the war years as did manufactured products, but some growth has
taken place since the 1989 development plan. The revolution brought a major shift in the
type of goods imported. A significant decline took place in capital goods imports, and there
was also a sharp cut in consumer goods imports, especially in those categories deemed to
be luxury goods. However, the import boom of 1991 and 1992 was mainly in consumption
goods. Food imports rose rapidly throughout the early 1980s despite the Government's
emphasis on agricultural development.
2.

Science and technology3

The National Scientific Research Council, the National Centre for Scientific
Research and the Ministry of Culture and Higher Education are the three main
organizations dealing with the country's major research policies and guidelines. The
National Scientific Research Council is the highest official body in the country and it
administers the key policies, guidelines and regulations relating to scientific and applied
research. The council carries out its responsibilities through five specialized committees
covering medicine, engineering, agriculture, fundamental and human sciences, and art.
1
2
3

Source: Bank Markazi Iran, in Iran, Country Profile, 1995-1996, The Economist
Intelligence Unit
In: Iran, Country Profile, 1995-1996, The Economist Intelligence Unit.
This section relies heavily on the Longman Guide to World Science and Technology,
Paul Cunningham and Brendan Barker, 1992.
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Through the establishment of the Academy of Sciences, national science and technology
have been further enhanced. Research in Iran is conducted under ministries and in
universities, and almost all ministries have their own research institutes and centres.
Academic science and research
The University of Teheran is the largest and probably the best-equipped university
in Iran. To it are attached several institutes, including the Institute of Geographical
Research, the Institute of Geophysics, the Institute of Psychology, the Institute of
Biophysics and Chemistry and the Centre for Environmental Studies. Other notable
universities in Iran are the University of Tabriz, the University of Esfahan, the Iran University
of Science and Technology, the Esfahan University of Medical Sciences, the Shiraz
University and the Shahid Chamran University.
Agricultural research
Agricultural research is conducted by the Ministry of Agriculture and Natural
Resources which supports the following establishments: the Bureau of Statistics, the Plant
Pests and Diseases Research Institute, the Razi Institute (veterinary studies), the Seed and
Plant Improvement Institute, the Soil Institute of Iran, the State Animal Husbandry Institute
and the Sugar Beet Improvement Research Centre.
Industrial science and research
Industrial research is conducted by the Ministry of Economy and the Ministry of
Water and Power. The Ministry of Economy maintains the Centre for Scientific and
Industrial Research in Teheran. The Center has done considerable work to support local
manufacturing activities and is also interested in standardization of agricultural, industrial
and mineral products. The ministry also supports the Geological Survey of Iran. The
Ministry of Water and Power maintains the Ground Water Department, the Institute of
Hydroscience and Water Resources Technology and the Surface Hydrology Department.
The National Iranian Oil Company also has a research and laboratories department, which
is conducting research on air pollution, crude oil evaluation, oil chemistry, petrochemicals,
petroleum products suppression and erosion.
Medical science and other research
Medical research is conducted by the Ministry of Public Health, which is responsible
for the Firouzgar Medical Centre and the Food and Nutrition Institute of Iran. The Pasteur
Institute conducts research on vaccine production, microbiology, biochemistry, virology,
medicine and epidemiology. The Department of Environment in Teheran maintains
laboratories on pollution monitoring and research. The Atomic Energy Organization of Iran,
based in Teheran, is supervising the completion of two partly built reactors in Bushehr on
the Persian Gulf. In addition, it maintains nuclear research institutes in Esfahan and in
Teheran.
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ANNEX D
NATIONAL ORGANIZATION OF NUCLEAR ACTIVITIES IN IRAN

Structure and Responsibilities
The Atomic Energy Organization of Iran (AEOI) is the organization responsible for
all matters related to nuclear energy in the country. The AEOI is headed by a President
(who is also a Vice-President of Iran) and there are seven Vice-Presidents heading:
Nuclear Safety and Radiation Protection, Research and Development, Nuclear Power
Development, Raw Materials and Fuel, Planning and Programming, Administration and
Finance and Technical Support. Under each Vice-President, there are several departments
which are headed by directors. The organizational chart of the AEOI is given in Figure 1.
Under the Atomic Energy Act of Iran, there is an Atomic Energy Council, which
consists of the President of the country, 11 ministers, 4 experts and the President of the
AEOI. This council meets once or twice per year and takes decisions pertaining to major
licensing issues. Under the council, there is an Atomic Energy Committee, consisting of the
Ministers of Finance, Energy, and Economy, and the President of AEOI, which makes
planning, programming and financial decisions in relation to the peaceful uses of nuclear
energy.
A brief description is provided of the sections, divisions and departments under
each Vice-President which collaborate with the Agency under the later"s Technical Cooperation Programme.
1. Nuclear Safety and Radiation Protection
Nuclear Safety and Licensing Department
The Nuclear Safety and Licensing Department is responsible for licensing nuclear
facilities. Iran is expected to sign the International Nuclear Safety Convention. This has
already been confirmed by the Atomic Energy Council, but needs to be ratified by the
Iranian Parliament.
Radiation Protection Department
The National Radiation Protection Department (NRPD) of the AEOI has
responsibility and authority in Iran to regulate and control radiation protection activities in all
sectors. The NRPD consists of six divisions with approximately 100 staff members.
The Radiation Control Division is responsible for registration, licensing and
inspection; it prepares draft regulations and procedures and makes recommendations to
national authorities. There are several sections in this division, including Control of
Radiology and Radiotherapy, Control of Nuclear Medicine, Control of Nuclear and
Educational Institutes, Control of Industry, Control of Mining Radiation, and Control of
Import and Registration of Sources.
The Environmental Radiation Control Division, which is concerned with the exposure
of the public and the environment to natural radiation and man-made radioactive
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Figure 1
ATOMIC ENERGY ORGANIZATION OF IRAN
ORGANIZATIONAL CHART
Atomic Energy Act
of Iran

Atomic Energy
Council

Atomic Energy
Committee

AEOI
Dr. Amroliahi • President

AEOI President's Office
Mr. Tlheri

Public Relations
Dr. Assjedi

External Relations & Ulison with IAEA
Mr. Mashayekhi

Legal & Parliamentary Affairs
Dr. Eskini

Recruitment Committee

Security

Nulcear Safety » Radiation Protection
Dr. Hadji-Azim - Vice-President

Research & Development
Dr. Hadjl-Saeid - Vice-Presidenl

Nuclear Power Development
Dr. Kartasforoushan - vice-President

Raw Materials and Fuel
Dr. Ayatollahl - Vice-President

Planning and Programming
Dr. Ghanadi • Vice-President

Technical Support
Dr. Mousavi - vice-president

Administration and Finance
Dr. Assert - Vice-President

Nuclear Safely S Licensing
Or. Etemad

Nuclear Research Centre
Or. Glasl-Nejad

Engineering and Technical Support
Mr. Douslmahammadi

Exploration
Dr. Solelmanl

Planning and Budget
Or. Abedi

Nudear Information Centre
Mr. Jafar Nejad

Finance
Mr. Talakoub

Radiation Potection
Dr. Sohrabi

Gamma Irradiation Centre
Or. Sohrabpour

Nuclear Power Plants Projects
Dr. Shajari

Exploitation
Mr. Farhangi

Monitoring and Supervision
Dr. Mahdi

Central Computer Services
Mr. Alamdar

Personnel
Mr.Ameri

Radiation Monitoring
Mr. Moossavi

Esfahan Nudear Technology Centre
Dr. Rassouli

Radwaste Management
Mr. Bayat

Organization and Logistics
Mr. Safarian

Civil Engineering
Mr. Tabatabai

Karaj Nudear Research Centre
Dr. Afarideh

Technical support of
mining activities

Training & Manpower Development
Mr. Khaniki

General Engineering Services
Mr. Sabagh

Bonab Research Centre
Or. Sedighi

Construction Worfcs
Mr. Haidari

Laser Research Centre
Dr. Sedighi

AEOI Recreation Centre
Mr. Mousavi

Theoretical Physics Centre
Or. Farmad
Renewable Energy Research Centre
Dr. Ahmad
Nudear Study Centre
Or. Gharib
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^
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contamination, consists of sections for Radioecology, Food Control, Air Surveillance,
Radiation Spectrometry and Surveillance, and Metrology.
The Medical and Radiobiology Division consists of the Medical Care Section, which
is in charge of periodically examining AEOI staff; the Internal Contamination Section, which
deals with the internal contamination of workers in nuclear centres, using bioassay, whole
body and organ counting; and the Radiobiology Section, which is in charge of conducting
research and providing services related to biological dosimetry chromosome aberrations
and chromatic exchange methods for highly exposed persons and for the inhabitants of the
high natural radiation area of Ramsar.
The Non-ionizing Radiation Division deals with non-ionizing radiation physics effects
on human beings. It consists of the Regulatory Control and Supervision Section, the Rules
and Regulations Section and the Measurement and Instrumentation Section.
2.

Planning and Programming

Education and Manpower Mobilization Division
This Division is responsible for education and for the provision of human resources
to the AEOI. It has contracts with universities, under which M.Sc. and Ph.D. students do
practicals and write theses at the AEOI. In addition, the Division arranges for specialized
training for AEOI staff members and, in a few cases, some of the staff are offered the
opportunity to further their education.
3.

Research and Development

Nuclear Research Centre, Teheran
The Nuclear Research Centre (NRC) was established in the 1960s and its activities
concentrate primarily on basic and applied nuclear research, and on the production of
radioisotopes, tracers and sealed sources for commercial/industrial purposes. Apart from
the 5 MW pool-type research reactor installed in 1967, the NRC consists of the Neutron
Physics Laboratory, the Radioisotope Research and Production Laboratory, and the Van
de Graaff Laboratory, which houses a 3 MeV Van de Graaff accelerator. Approximately
250 people work in the NRC.
The NRC has established a separate company, Kavoshyar, as a subsidiary of the
AEOI, which is responsible for the importation of isotopes, technical services and the
distribution of the products that are fabricated in the Centre.
Gamma Irradiation Centre, Teheran
The Gamma Irradiation Centre (GIC) was established through a UNDP-funded
project, initiated in 1983, that was executed by the IAEA. The facility was inaugurated in
1985 with an installed 210 kilo Curie Cobalt-60 source, although the irradiator has the
design capacity for one Mega Curie. The GIC is basically an irradiation processing centre
which is mainly used for the sterilization of medical supplies and also for the irradiation of
some spices. In addition to irradiation, the GIC staff conducts research and exercises the
necessary quality control function.
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Nuclear Centre for Research in Agriculture and Medicine, Karadj
The Nuclear Centre for Research in Agriculture and Medicine (NCRAM) in Karadj,
was established in 1987/1988. The main building houses different laboratories, in particular
the Secondary Standards Dosimetry Laboratory and laboratories dealing with agricultural
research, such as soils science, tissue culture, microbiology, mutation breeding, food
preservation and plant pathology. The activities of the agricultural laboratories are aimed at
solving important national problems, and are being conducted in close collaboration with
the Ministry of Agriculture.
The Cyclotron building of the Centre houses a 30 MeV variable energy cyclotron,
installed in 1994. It has also coating (ion and vapour) laboratories, which are providing
useful services to the Iranian industry; and an electromagnetic isotope separator, which is
being used to separate stable isotopes, in particular zinc.
Nuclear Technology Centre, Esfahan
The ENTC was established in the early 1970s with the purpose of providing
technical support and facilities for the 15 nuclear power plants that, prior the 1979
revolution, had been planned for construction. Following the revolution, there were many
uncertainties concerning the Centre, mainly due to the cancellation of the nuclear
programme. In 1981, a programme was undertaken with a view to acquiring nuclear
reactor design capabilities, in particular through research in reactor physics,
thermohydraulics, control instrumentation, shielding, fuel fabrication, cladding components
and materials. The Centre also has a miniature neutron source reactor provided by China
through bilateral assistance, that was commissioned in mid-1994 and is being used
primarily for training and for neutron activation analysis. In addition, a zero power reactor
from China is under commissioning.
4.

Nuclear Power Development

This department is responsible for the country's nuclear power programme. At one
time it was foreseen that 27,000 MWe of installed electrical capacity would be required by
the year 1990, of which up to half could be supplied by nuclear power. Contracts were
signed with KWU for two 1,300 MWe units at Bushehr and with Framatome for two 900
MWe units near Karun River. Civil works were initiated in 1973 and 1976, respectively, but
in 1979 the national revolution took place and work had to be suspended at both Bushehr
and Karun sites, particularly because the country could no longer meet its payment
obligations. As a consequence, the contractors presented legal claims of loss against the
AEOI. An agreement was reached with KWU in 1982, but the tribunal case with
Framatome went on until 1991. Since 1982, AEOI had been trying to negotiate with KWU
to complete construction of the Bushehr nuclear power plant.
At the time of the 1982 agreement with KWU, 40,000 tonnes of components
remained in Germany. The tribunal ordered that these components be delivered to Iran,
but some of them required export licenses and 7,000 tonnes could not be shipped to the
country because they were not awarded such licenses by the German authorities. KWU
had two pre-conditions for returning to Iran: first, termination of the war with Iraq, as they
were concerned for the safety of their personnel; and second, the necessary export
licenses. Following the acceptance in 1988 of UN resolution 598 to end the Iran-Iraq
conflict, the second condition still prevailed.
During the last three to four years, the AEOI has been negotiating contracts for
nuclear power plant projects with other countries, in particular with Russia and China.
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Currently negotiations are under way with a Russian supplier for the completion of the
originally German-designed plant at Bushehr by installing a 1000 W E R reactor in Unit 1.
5.

Raw materials and fuel

Consistent with the initiatives to increase independence from imported technology,
a group has been established to process and analyze geological survey data to search for
ore deposits which may yield viable amounts of 'nuclear minerals', including uranium and
thorium. To date the search has largely centred on existing airborne survey data but some
surface sampling has also been conducted.
6.

Support Divisions

Two support divisions provide support services to other divisions, and include
sections for Computer and Statistics, Budget and Finance and Technical services.
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ANNEX E

EVALUATION TIMETABLE

25 Nov. 95
26 Nov. 95
Sunday

27 Nov. 95
Monday

28 Nov. 95
Tuesday

29 Nov. 95
Wednesday

30 Nov. 95
Thursday
1 Dec. 95
Friday
2 Dec. 95
Saturday

Arrival Mehrabad Airport.Teheran, IR716

Received by Dr. Owlya, Messrs.
Rafiee & Shamloo
Dr. Haji-Saeid(Vice President
AEOI), Dr. Hadji-Azim (Vice
President AEOI), Mr. Mashayekhy
(Advisor to the President AEOI)

09:00

Welcoming Meeting

Dr. Hadji-Saeid's office

10:30

Nuclear Research Centre (NRC), Teheran

Dr. Ghiasi Nejad, Director NRC

IRA/8/010, IRA/0/005

14:30

Radio Isotope Section of NRC

Dr. Owlya, Head Radio Isotope
Dr. Nadjafi, Mr. Nabardi

09:00

Teheran Nuclear Research Reactor

Mr. Zaker, Head TNRR

IRA/2/002, IRA/2/003, IRA/2/004,
IRA/2/005, IRA/8/011
Visiting related Labs and Personnel
IRA/4/017, Visiting the TNRR

11:00

Nuclear Physics Section of NRC

Dr. Moosavi, Head NPS
Dr. Afarideh

IRA/4/020, Visit Van de Graaff Lab
and Personnel

14:30

Radio Isotope Section

Dr. Rahimi, Mr. Ghahramani

09:00

Visit of Dr. Shariatee Hospital

Dr. Saghari

IRA/8/009, IRA/8/012, Visiting
related Labs & Personnel
Head, Nuclear Medicine Resarch
Institute

11:00

Radiation Protection Department, AEOI

Dr. Sohrabi, Director RPD

IRA/9/007, IRA/9/008, IRA/9/012
Visiting related Labs and Personnel

14:30

Gamma Irradiation Centre (GIC)

Dr. Sohrabpour, Director GIC

09:00

Veterinary Laboratory

Dr. Kiani, Project Counterpart

11:00

Nuclear Research Center for Agriculture and
Medicine (NRCAM), Karadj

Dr. Hadji-Saeid, Vice President
AEOI
Dr. Afarideh, Director NRCAM

IRA/8/006, IRA/9/010
Visiting GIC, related Labs&
Personnel
IRA/5/009, visiting related labs &
Personnel
IRA/4/018, IRA/4/019, IRA/4/021,
IRA/4/023,
visiting NRCAM Labs & Personnel

14:30

Continue

09:30

UNDP

IRA/1/007, IRA/1/008, IRA/5/008,
IRA/5/010, IRA/5/011

Holiday
09:00

Water Resources Research Instiute

Dr. Afrasiabian, Head

IRA/8/007, IRA/8/008, IRA/8/011
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3 Dec. 95
Sunday

4 Dec. 95
Monday

11:00

Nuclear Power Plant Division

Mr. Karbasforoshan

14:00

Visit Kavoshyar Co.

Mr. AN Abdollahi, Managing
Director

15:00

Education and Manpower Mobili. Department,
AEOI

Mr. Khaniki

IRA/0/006, IRA/4/024

09:00

Nuclear Safety & Radiation Protection
Division, AEOI

Dr. Hadji-Azim

Vice President of AEOI for Nuclear
Safety and Protection

10:00

Nuclear Safety Department, AEOI

Dr. Etemad, Director NSD

IRA/4/014, IRA/4/024, IRA/9/009,
IRA/9/011

11:00

Visit Talagani Hospital

Dr. Neshander, Dr. Fotouhi

Nuclear Medicine Department

14:30

Exploration and Mining Division, AEOI

Dr. Solaimani, Head EMD

IRA/3/002, IRA/3/003, IRA/3/004
Visiting related Labs and Personnel

18:00

Flight to Esfahan

09:00

Esfahan Nuclear Technology Centre

Dr. Rasouli, Director ENTC

18:10

Flight to Shiraz

IRA/4/015, IRA/4/016, IRA/9/013
Visit to the ENTC, related Labs &
Personnel

5 Dec. 95
Tuesday
6 Dec. 95
Wednesday (Holiday)
7 Dec. 95
Thursday

8 Dec. 95

E.2

Travel to BNPP

Dr. Kalilipour, Mr. Rafiee

Visit of Bushehr Nuclear Power Plant

Mr. Khabir, NPP Engineering and
Technical Support

08:00

Flight to Teheran

11:00

Final meeting with AEOI

03:00

Departure for Vienna

Dr. Hadji Azim's Office

Vice President of AEOI for Nuclear
Power Plants
IRA/4/012, IRA/4/014, IRA/4/022,
IRA/4/024, IRA/9/009, IRA/9/011

Visit of Nuclear Power Plant site

Dr. Hadji Azim, Mr. Assarpour,
Mr. Mashayekhy

ANNEX F
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ANNEX-F
LIST OF PERSONS MET
(most relevant ones)
Atomic Energy Organization of Iran (AEOI) Headquarters. Teheran
1.
2.
3.
4.
5
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Dr. M. Hadji-Saeid, Vice President R&D
Dr. M. Hadji-Azim, Vice President Nuclear Safety and Radiation Protection
Mr. M. Karbasforoushan, Vice President Nuclear Power Plants
Mr. Assarpour, Advisor to the President of AEOI
Mr. Mashayekhy, Advisor to the President of AEOI
Dr. Mehdi Sohrabi, Director, Radiation Protection Department
Dr. B. Etemad, Director, Nuclear Safety Department
Mr. G. Doustmohammadi, Deputy Technical Director, NPP Division
Mr. Khabir, NPP Engineering and Technical Support (responsible for Bushehr NPP)
Dr. G. H. Soleimani, Head, Exploration and Mining Division
Mr. Asgiani, Geophysics Department
Dr. (Ms.) M. Mednezad, Nuclear Fuels Department
Mr. Mehdi Khaniki, Director, Education and Manpower Mobilization Department
Mr. Shamloo, Education and Manpower Mobilization Department
Mr. Hossein Rafiee, Public Relations Department

Nuclear Research Centre. Teheran
1.
2.
3.
4.
5.
6.
7.

Dr. Ghiasi Nejad, Director
Dr. Abbas Owlya, Head, Radioisotope Department
Dr. A.R. Nadjafi, Radioisotope Department
Dr. Hassan Rahimi, Radioisotope Department
Mr. A. R. Ghahremani, Radioisotope Department
Mr. M. Zaker, Head, Reactor Operations
Dr. B. Mosavi, Head, Nuclear Physics Section

Gamma Irradiation Centre. Teheran
1.

Dr. Mostafa Sohrabpour, Director

Nuclear Research Centre for Agriculture and Medicine. Karadi
1.
2.
3.
4.
5.
6.

Dr. Hussein Afarideh, Director
Mr. M. Gavahi, SSDL Laboratory
Mr. A.R. Solimanian, SSDL Laboratory
Mr. Masud Rahimi, Agriculture Laboratory
Mr. Mehdi N. Tafti, Agriculture Laboratory
Mr. H.R. Zolfagharieh, Agriculture Laboratory

Nuclear Technology Centre. Esfahan
1.
2.

Dr. K. Rasouli, Director
Dr. Sahabi, Director, MNSR
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Veterinary Organization of Iran. Ministry of Agriculture. Teheran
1.

Mr. Gholam Ali Kiani, Central Veterinary Laboratory

Water Resources Research Organization. Ministry of Energy. Teheran
1.
2.

Dr. N. Rostam Afshar, Managing Director
Mr. A. Afrasiabian, Director

Dr. Shariatee Hospital. Teheran University. Teheran
1.
2.
3.

Dr. Mohsen Saghari, Head, Nuclear Medicine Research Institute
Dr. M. Eftekhari, Nuclear Medicine Research Institute
Dr. Abas Takavar, part-time consultant in Medical Physics

Talagani Hospital. Shaheed Beheshti University of Medical Sciences. Teheran
1.
2.

Dr. Neshandar, Nuclear Medicine Department
Dr. Fotouhi, Nuclear Medicine Department

Kavoshvar Co.. Teheran
1.

Mr. Ali Abdollahi, Managing Director and Chairman of the Board

UNDP
1.
2.

Mr. Anders O. Frismark, Deputy Resident Representative
Ms. F. Anisi, Programme Officer for IAEA
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