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Preface
From the work of the Agency in recent months let me pick out just two themes that
have been particularly prominent.
The first i.c the whole range of activities designed to enhance safety of nuclear power
generation. Here, special attention has been devoted to older reactors, notably those of
the VVER 440-230 type in Central /Eastern Europe and the Soviet Union. The outcome of
the Agency's current study of these reactors, with the follow-up work, is intended to help
strengthen the safe operation of such plants to enable them to continue contributing to the
supply of electricity for their national grids.
Also in the safety area, a major effort was completed in the spring of this year to
assess the radiological consequences of the Chernobyl accident in the affected areas of the
Soviet Union. The agreed results of that study, overseen by an International Advisory
Committee with the Agency's support, represent, as has been stated by the Committee's
Chairman, Dr. Itsuzo Shigematsu of Japan, "a much needed international humanitarian
and scientific response to the needs of both the authorities and the people of the USSR
living in the areas affected by the accident."
The second main area of emphasis has been that of non-proliferation and
safeguards. There has been both good news and bad news. On the one hand, the nonproliferation regime has moved closer to universality: France and China have indicated
their intention to sign the NPT, and South Africa has done so, as well as other African
states like Zambia and Tanzania. In addition, North Korea and South Africa have accepted the text of safeguards agreements with the Agency, and Argentina and Brazil are
close to agreeing to the texts of a comprehensive safeguards agreement with the Agency.
On the other hand, events in recent months in Iraq have prompted many specialists
and commentators to ask whether major changes ar? needed to strengthen the safeguards
system. This is an issue which the Agency and its Member States already have under
review and which they will have to address candidly and vigorously in the period ahead.
The efficiency and effectiveness of safeguards must be a priority concern at this juncture,
when support for non-proliferation is at the highest level ever in the world community
and when the United States and the Soviet Union have successfully begun to scale back
their nuclear arsenals under the Strategic Arms Reduction Treaty.
In my view, the case of Iraq demonstrates both the challenges that may need to be
met and the ability of the Agency to meet them, given the means to do so. For the time
being, the unprecedented investigative work of the Agency inspectors in Iraq continues
under the terms of UN Security Council Resolution 687, adding an entirely new dimension to the Agency's substantial existing workload reflected in these pages.

Hans Blix
IAEA Director General

Nuclear power

Share of electricity
generation
Nuclear power's share of electricity
production showed moderate growth in
11 countries in 1990, based on data
reported to the IAEA Power Reactor Information System (PRIS). Five of these
countries continued to generate close to
half or more of their total electricity by
using nuclear power:
• France

74.5%

• Belgium

60.1%

• Hungary

51.4%

• Republic of Korei

49.1%

• Sweden

45.9%.

Some 13 countries (including
Taiwan, China) relied upon nuclear power
plants to supply at least one-fourth of

their total electricity needs. There are 25
countries in the world which generate
electricity from nuclear power plants.
Worldwide in 1990, total nuclear
power generation amounted to 1901.2
terawatt-hours of electricity. This is about
as much as the world's total electricity
generation from all sources in 1958 (1908
terawatt-hours). Total world operating experience from civil nuclear reactors at the
end of 1990 was more than 5600 years.
In 1990,10 nuclear power reactors in
six countries were newly connected to
electricity grids, bringing the world's total
number of operating nuclear electricity
plants to 424.
Countries that brought new nuclear
power reactors on line in 1990 were
Canada (1), France (3), India (1), Japan (2),
USA (2), and the USSR (1). Twelve reactors were shut down during 1990 in
France (2), Germany (5), Italy (2), Spain
(1), and the United Kingdom (2).

Ikata nuclear power
plant, Japan. (Photo:
JEP1C)

Nuclear power reactors in operation and under construction
(as of 31 December 1990)
Reactors in Operation

Country
Argentina
Belgium
Brazil
Bulgaria
Canada
China
Cuba
Czechoslovakia
Finland
France
Germany
Hungary
India
Iran
Italy
Japan
Korea RP
Mexico
Netherlands
Pakistan
Romania
S.Africa
Spain
Sweden
Switzerland
UK
USA

USSR
Yugoslavia

Total

Number of
units

Total MW(e)

Reactors under
construction
Number
of units

Total
MW(e)
692

2
7

935
5500

1

626

1

20

2585
13993

2
2
3
2

3264
2310
55778
24430
1645
1374

6

3336

6

6

8305
3319

7
2

1540
2392

30197
7220

10
2

9012
1900

1

8
4
56
26
4
7

41
9
1
2

T
2
9

12
5

37
112
45
1

423

654

1

1245
1906
1762
2148

1
1
25

654

19.8
60.1

13.5
68.8

35.7
14.8

23.0
18.1
297.7
139.1
12.9
5.1

28.4
35.0
74.5
33.1
51.4
2.2

186.4
59.2

27.1
49.1

6.6
2.1

1.0

2.9

2.6
4.9

1.1*

3125

1188
1165
21255

632

83

Percent
of total

40.4

3.3
0.4
5

325873

TW(e).h

816

508
125
1842
7067
9817
2952
11506
100630
34673

Nuclear electricity
supplied in 1990

65760

8.4

5.6

51.9
65.3
22.3
58.6
576.8
211.5

35.9
45.9
42.6
19.7
20.6
12.2

4.4

5.3

1901.2

Note: Taiwan, China has b reactors in operation (4840 MW (e)!; nuclear electricity supplied in I WO was . ' I d TW(e).h; percent u( total equalled
2 ' ; . Value with asterisk is IAEA estimate. Source IAEA I'RIS.

Nuclear power
planning and
implementation
The IAEA uses a variety of planning
tools to assist Member States under technical co-operation programmes in energy,
electricity, and nuclear power planning.
Regional workshops were held in 1990 to
promote an exchange of experience in the
use of Agency methodologies and planning tools, bringing environmental impacts
into energy planning was a highlight of
workshops in 1990.
Various means of support offered
to Member States in 1990 included a
comparison of the electricity generation
costs of nuclear and conventional power
plants in 10 Member States, project

feasibility studies, infrastructure development planning, manpower planning, and
project management.
For example, nuclear power planning advisory team (NUPAT) missions
were carried out in Morocco and Malaysia
resulting in recommendations for
governmental action plans and steps to
prepare for the introduction of nuclear
power. A feasibility study to incorporate
small and medium power reactors into the
long-term power programme of Egypt
began, including evaluation of technical,
economic, and financial comparisons with
coal plants.
Assistance was provided to the Islamic Republic of Iran and to Romania for
existing nuclear power projects and to a
number of Member States through 11 technical co-operation projects in quality assurance. Support included training

courses, fellowships, expert services, and
equipment.
A topical seminar on the financing of
nuclear power projects in developing
countries was held in Indonesia to examine the problems and constraints of
financing and to explore possible means
to alleviate them.
Work also continued on comparative
assessments of nuclear power and other
energy sources, particularly with regard to
the potential to avoid greenhouse gas
emissions and global warming.

Nuclear power
plant performance
The Agency's Power Reactor Information System (PRIS) continued as a main
tool for the statistical analysis of nuclear
power plant performance through an online computer system. A personal computer version of PRIS data, easily
accessible by diskette, is now being offered as a new service.
The world average energy
availability of nuclear power plants in
1989 (the last year data are available) was
69.6%. The Agency determined that the
main cause for this drop in energy
availability was the energy loss due to
planned full outages, while the number of
unplanned full outages per unit
decreased; the energy loss per unit
decreased as well. A technical document
on good practices for outage management
in nuclear power plants was completed.
International meetings were held on
balancing the man-machine interface, communication and data transfer, instrumentation and control, nuclear power plant
ageing and life extension, and quality
management and standards for operating
personnel.
Publications, reports, and studies
were completed >n the grading of quality
assurance requirements, the use of training simulators, quality assurance training
packages, safety in nuclear power plant
siting, and quality assurance safety guides.

Nuclear power
system technologies
International meetings were held to
review the status and current trends in
fast reactors and steam generators, gascooled reactors, high-temperature reactors, and water-cooled reactors.
In particular, cost reduction in the
methods and technologies of water-cooled
reactor power plants generated increased
interest in industrialized countries with
operating power plants, and in developing countries with plants under construction, as well.
Studies, reports, and programmes
were conducted on nuclear applications
for steam and hot water supply, establishment of a thermophysical properties
database for light and heavy water reactor
materials; safety related terms for advanced nuclear plants; reactor physics;
and desired characteristics for advanced
reactors.

Preventive maintenance is
an integral component in
nuclear power plant performance. (Photo: INPO)

Attention was focussed on the use of
nuclear reactors for seavvater desalination
resulting in a technical document with
input from some 56 experts from 9
countries. The Middle East and the
southern part of the Mediterranean Sea
are two regions of the world facing a
severe shortage of potable water. The
report presented the experience of the
USSR since 1973 of nuclear desalination as
well as recent feasibility studies in the
USA, Japan, and Germany. The group
concluded that nuclear desalination is
technically feasible, but the economic
feasibility must be confirmed on a site
specific basis. Other institutional barriers
identified were regulatory issues and
public acceptance.

Nuclear fusion
Scientists and engineers from the
European Community, Japan, the USSR,
and the USA have completed the technical
description of their vision of the next
major step in the worldwide quest for useful power from controlled thermonuclear
View of the
Frascati Tokamak
Upgrade from
beneath. (Photo:
Frascati Energy
Research Center)

fusion after 3 years of close and effective
collaboration. The four-party international teamwork on the conceptual design of a
fusion test reactor called ITER (International Thermonuclear Experimental Reactor),
was successfully completed at the end of
December 1990. The design is based on
the tokamak concept of magnetic confinement of a high-temperature plasma whe"°
fusion reactions occur, a concept that has
been used productively in dozens of scientific experiments in the past two decades.
In close co-operation with the
project, a co-coordinated research
programme on the lifetime behaviour of
the first wall of fusion machines was initiated.
In another action distinct from the
ITER work, an avisory body to the IAEA
on fusion research, the International
Fusion Research Council 1FRC0, recently
assessed the status and prospects for
fusion power against the acute need for
the development of diverse and widely accessible, long-term sources of energy. The
conclusion was that fusion has the potential of becoming one of these sources.

Nuclear fuel cycle
The Agency's efforts in the nuclear
fuel cycle are geared towards enhancing
the safety, reliability, and economics of
nuclear fuel cycle facilities while minimizing their environmental and health impact. In 1990, the Agency continued to
promote an extensive exchange of information to meet this aim through meetings
and training courses on areas including
the environmental effects of nuclear fuel
cycle facilities and public attitudes and the
transfer of technological knowledge to
provide a sound basis for long-term planning and development of such facilities in
developing countries.

Nuclear raw
materials
An analysis was conducted on the
status of the uranium industry and likely
future developments as part of a
programme to improve the quality and
coverage of estimates of world nuclear
fuel resources supply and demand. The
analysis found that in response to current
market conditions, uranium production in
WOCA (world outside centrally planned
economies area) in 1990 is expected to
show a decrease. Seven countries produce
nearly 95% of the total and the remaining,
with 5% of the total production, represents 10 countries, of which Gabon is the
most prominent producer.
A new edition of the "Red Book", a
joint report of the Agency and the Nuclear
Energy Agency of the OECD, was published with statistics and analyses on uranium
resources, exploration, and supply and
demand projections up to 2005 and 2030.
Other publications and projects on
nuclear resources planned include a world
map of uranium deposits; a study of
geochemical and radioelement maps of the
world; a uranium metallogenic map of Asia;
and a report on analytical techniques in
uranium exploration and ore processing.
Other ongoing reports include a
monograph on uranium extraction tech-

nology; a guidebook on projects for
uranium mining and ore processing; and a
revised report on the safe production,
transportation, handling, and storage of LJF6.

Reactor fuel design,
fabrication, and
performance
Activities continued in the area of
water reactor fuel technology; post-irradiation examination techniques for reactor
fuel; fuel performance at high burnup for
water reactors; and fuel fabrication.
Studies and reports were initiated on the
quality control of mixed oxides and
gadolinium bearing fuels for light water

Fabrication of heavy
water reactor fuel assemblies. (Photo:
KWUISiemens)

Tin- MIS Sigyn,
owned by SKB,
Sweden, is designed
for transporting
spent nuclear fuel and
radioactive ivaste.

reactors, technical-economic aspects of
fuel utilization, pnd the mechanistic understanding of zirconium alloys in nuclear
power plants.

Ongoing co-ordinated research
programmes
include one on the technolNordinlStockUalm)
ogy <tnd performance of integrated burnable absorbers for water reactor fuel and
one on grain size determination in zirconium alloys. Additionally, a now
database providing an assessment of the
cumulative quantity of plutonium formed
in civilian reactors worldwide up to 1l)88
with forecasts to the year 201(1 was
produced.
(Photo:

ditionally, a seminar was held jointly with
the Nuclear Energy Agency of the OECD
(NEA) on the safety, engineering, and environment. I aspocts of spent fuel storage
focussing on national approaches and
strategies of spent fuel management; spent
fuel storage technologies, demonstration,
and operating experience; sate storage and
reliability of spent fuel; research and
development activities; and the economics
and licensing of spent fuel storage technologies and facilities.

Spent fuel
management

In the area of post-accident managemeni of spent fuel, Agency activities
focussed on the preparation of a publication on the management (if severely
damaged fuel and related wastes and the
compilation of a catalogue on post-fueldamage recovery meth ids, tools, and
techniques.

The current world situation in spent
fuel management was reviewed to define
the most important directions for national
efforts and international co-operation. Ad-

Safety guides were initiated on the
safe long-term storage if spent fuel and
on the design of spent fuel storage
facilities.

Radioactive waste management
The Agency provides assistance to
its Member States in radioactive waste
management using an integrated approach encompassing all steps involved in
waste management from minimizing the
volumes of wastes generated to the final
disposal of these wastes.
In 1990, the Agency proposed new
radioactive waste standards as a first step
in a new series of safety documents to set
out internationally agreed upon approaches to the safe management and disposal of radioactive wastes. The series
will cover planning, pre-disposal,
uranium and thorium waste management,
and decommissioning, and will be headed
by a single fundamentals category document consisting of the basic safety principles of radioactive waste management.
As part of its radioactive waste
management advisory programme
(WAMAP), the Agency conducted seven

missions to Member States providing advice on national programmes or problems.
The result of a joint symposium—IAEA,
NEA, and the CEC — was a collective
"opinion" on safety assessment
methodologies which is being heralded as
a landmark statement regarding the status
of the scientific evaluation of radioactive
waste repositories. An important conclusion is that the appropriate use of
safety assessment methods, coupled with
sufficient information from potential disposal sites, provides society with a satisfactory level of safety for current as well
as future generations.
Work continued in 1990 on a source
Short-lived radioack containing basic information on
tive wastes are disictive waste management for use by posed of in struc.nvolved in communicating with the tures buried a few
metres underground
p. Me. A document containing more than at
the La Manche
700 abstracts describing ongoing waste
centre in France.
management research and development
(Photo:
ANDRA/france)
ir. iVIeinber States was issued as well.

Handling, treatment,
conditioning,
storage, and disposal
The properties of solidified waste
forms and packages were studied in two
co-ordinated research programmes. In
response to a request from Member States,
a comprehensive status report on the nature and magnitude of problems with
spent radiation sources is being prepared
as well to begin a 5-year programme
which will include the preparation of technical and safety documents, a generic
database package, and expert missions to
locate, collect, and help condition spent
radiation sources.
The design for a centralized waste
processing and storage facility is proceeding under a contract between the Agency
and a commercial architect-engineer firm.
The Agency completed two reports
on post-accident entombment technology
to provide a review of sealing requirements for failed or damaged nuclear
facilities resulting from severe accidents,
performance of the seals, and the impact
of such accidents on the environment.
Other activities included preparation
of a publication on state- of-the-art underground disposal of radioactive wastes.
Work continued on the implementation of
the 1988 international consensus on exemption principles which should result in
studies on very low-level radioactive
waste disposal—the recycle and reuse of
materials and wastes from isotope uses in
hospitals and research establishments—to
be used as a basis to derive a set of universally applicable exempt quantities.
The IAEA Marine Environment
Laboratory (IMEL) provided assistance in
a variety of ways including the production of reference samples, executing intercomparison exercises on a worldwide
basis, as well as fellowships and
laboratory and field training in marine
sampling and low level radioactivity
separation and measurement techniques,
and the transfer of natural radionuclides
in marine food chains.

•

The IMEL participated in
oceanographic cruises in the Mediter-

ranean to measure the downward vertical
flux and changes in the inventories of
radionuclides and other elements in differing marine environments. Another study
covered the downward transfer to coastal
margins of man-made contaminants to
coastal waters.

Decontamination
and decommissioning
A safety guide establishing international standards and criteria was published in 1990 on the regulatory process in
decommissioning. Other reports include a
review of the design, operation, and application of 1 emotely operated handling
equipment in the decommissioning of
nuclear facilities as well as the design,
operation, and stabilization of mill tailing
impoundments.

In the rock vault for
intermediate 'evelwastc
at the SFR, Sweden,
(above) all handling of
concrete moulds and
metal drums is
performed by a
remote-controlled
overhead travelling
crane. (Photo:
Nordin/Stockholm.)
Various types of
equipment, such as the
mini-ntax, are used in
the decommissiomng of
nuclear reactors. (Photo:
S tudsvMSweden)

Food and agriculture

Carrying home the harMember States receive guidance in
vest in Central Java, In- using nuclear techniques in their agriculdonesia, ivhere crop
tural research and development to improduction has inprove food production, reduce food
creased through i/earlosses, and protect the environment. In
raund irrigation,
drainage, and flood con- keeping with worldwide trends, and in addition to traditional technical co-operatrol. (Photo: Asian
tion, activities in this area continue to
Development Bark)

focus on nuclear biotechnology tools and
on environmental problems.
Such activities are co-ordinated with
the Food and Agriculture Organization of
the United Nations (FAO) through the
Joint FAO/IAEA Division of nuclear techniques in food and agriculture. Founded
in 1%4, the division works to solve practical problems related to agriculture, food,
and animal production in the developing
world.

Soil fertility,
irrigation, and crop
production
In 1990, research in Latin America
evaluating the use of isotopes to improve
the yield and nitrogen fixation of grain
legumes was completed and found that
substantial yield increases, as well as
savings in fertilizers, could be achieved.
Other research concentrated on measuring
field soil water status which showed that
neutron moisture gauges are not only a
beneficial aid in assessing irrigation
schedules, but that they hold a clear advantage oxer non-nuclear methods.

Nuclear techniques are
used to produce new
forms of barley.
(Photo: Maluszynski/FAO)

Other research was conducted on nitrogen fixation by
trees and molecular biology
methods in microbial ecology used
to monitor the spread of specific
microorganisms. A symposium
focusing on stable isotopes in plant
nutrition, soil fertility, and environmental studies was also held.
Training and hands-on experience was provided through
laboratory activities on the use of
isotope and radiation techniques in
studies on soil-plant relationships
with emphasis on soil water
management. Some 12 000
nitrogen isotopic measurements of
plant and scil samples were carried out and a training manual on
the use of such techniques was
published.

Plant breeding
and genetics
Worldwide, nearly 1500 mutant cultivars of crop and ornamental plants, distributed among at least 90 different
cultivated plant species, have been
released to growers in the past 30 years.
Plant breeders from 46 countries gathered
at a symposium in 1990 to assess the con-

tribution of plant mutation breeding to
crop improvement and found that the
economic impact of mutant crop cultivars
could be considered in billions of dollars.
New technologies in gene engineering promise an optimistic future for
FAO/IAEA programmes in this area.
Meetings in 1990 focussed on the application of mutations and tracer techniques in
molecular genetics for plant breeding and

Nuclear techniques are
used to improve the
yield of a variety of
crops cultivated
worldwide. (Photo:
Norsk Hydro)

on the use of induced variation in
molecular genetics and biotechnology.
Research and development and training programmes in plant breeding continued on radiation induced mutants in
cereals and legumes using biotechnology
methods; mutation and in vitro technology
for improvement of cassava, yam, plantain, and banana.

Animal production
and health
The major goal of animal production
and health activities is to optimize the
productivity of ruminant livestock by
developing management practices based
on improved nutritional, breeding, and
disease control strategies.
Activities focused on the use of
radioisotopes in assessing the feeding
value of locally available agroindustrial
by-products and on the use of radioimmunoassay (RIA), enzyme immunoassay
(EIA), and DNA probes for measuring
reproductive and metabolic hormones
and for the diagnosis and surveillance of
animal diseases.
Cattle farming in
Zimbabwe where
diseases which affect
livestock, such as
Leptospirosis, can
cause serious economic
losses due to
widespread
reproductive failure
and decreased milk
production. (Photo:
Zimbabwe Ministry of
Information)

Efforts in animal nutrition and
reproduction were recently merged to
form an integral approach to improving
livestock productivity. Radioimmunoassay techniques continued to be successfully employed by more than 70 counterpart
institutions in Member States as part of
studies to identify problems which limit
optimum animal production as well as
solutions using resources such as indigenous feed. The studies demonstrated
the importance of adequate nutrition and
management practices in the overall
productivity of farm animals.
Work on cattle, sheep, and goats has
shown that significant increases in
growth, milk production, and reproductive efficiency can be obtained by using
urea-molasses blocks to supplement feed
during critical periods. Work on buffaloes
demonstrated that better fertility can be
obtained simply and at no extra cost by
adopting new management practices,
such as the restricted suckling of calves.
Veterinary investigation centres in
some 60 Member States were assisted in efforts to diagnose and control animal diseases with immunoassay tests which
FAO/IAEA research has shown to be
more sensitive and specific than tests used
previously and have the added advantage
of being cheaper and easier to use.

Various tests were validated and used in
the diagnosis and surveillance of livestock
diseases including rinderpest,
trypanosomiasis, brucellosis, bluetongue,
foot and mouth disease, babesiosis, and
leukosis..

Insect and pest
control
Insect pests continue to cause enormous losses of crops and livestock
worldwide. Agency efforts in this area
concentrate on increasing the effectiveness
and decreasing the costs of the sterile insect technique used against major pests
such as the tsetse fly, the Mediterranean
fruit fly (Medfly), Lepidopterous crop
pests, and the New World Screwworm.
Fruit flies continue to destroy fruits
and vegetables in most of the developing
world, impeding exports and causing the
heavy use of insecticides. The sterile insect technique (SIT), which is used to sterilize male flies to assist in erradication
efforts, was used successfully against
Medflies on a trial basis in Israel in 1990.
Results of the trials are likely to increase
the demand for use of the SIT in countries
with fruit export industries.
The SIT also has been a valuable
component of integrated action against
the tsetse fly transmitted trypanosomiasis
which continues to be a scourge affecting
37 countries in sub-Saharan Africa. Pilot
programmes continue in Ghana, Nigeria,
Tanzania, Uganda, and Zambia. Finally
the use of SIT appears to have resulted in
the complete eradication of the New
World screwworm from Libya.
Research and development efforts
focused on improving the cost effectiveness of the SIT and a new method of
removing female medflies is being
developed for field evaluation. Techniques for reusing expended bran bulking
agent in the larval rearing medium were
developed and transferred to mass rearing
factories in Mexico and Guatemala resulting in large savings. Additionally, efforts
continue to introduce environmentally
friendly biological control agents to
replace insecticides now used to reduce
wild populations before the release of
sterile males.

Colonies of six species of tsetse fly
were stabilized and maintained at levels
ranging from 1000 to 150 000 female flies
to provide insects for sterilization and
release in test sites in Africa. Techniques
were developed to transport up to 70 000
viable pupae per month to project sites in
Africa and to determine the quality of
tsetse fly blood diets.

Agrochemicals and
residues
Agency activities in agrochemicals
and residues continue to emphasize improving the efficacy of pesticides, reducing hazards to consumers, and protecting
the agricultural environment. Radiotracer
aided research methods to evaluate local
agricultural practices and to monitor pesticide residues in the environment were
developed and introduced. Co-ordinated
research programmes were concluded or
are in progress on pesticide residue stored
grain, food plants, bound pesticide
residues, and the behavior of persistent
pesticides in the tropics.
Research and development activities
included preparation and evaluation of
new controlled release herbicide formulations which gave better control of a major
weed of rice paddy with reduced

Hie sterile insect technique
is used to eradicate insect
pests which transmit diseases affecting animals as
well as humans.

phytotoxicitv to rice seedlings as well as
reduced toxicity to fish. Additionally,
progress was made in the stabilization of
pyrethroid insecticides for use in the integrated control of tsetse flies and in the
production of insecticidal baits to support
the screwworm eradication programme in
North Africa.

Food preservation
There is a growing trend towards the
recognition and application of food irradiation in Member States. With some 51
irradiators to treat food for demonstration/commercial purposes, internationtrade in irradiated foods is likely to
expand during the 1990s. The construction or the first commercial food irradiator in North America is nearing
completion in Florida, USA, to treat
various food items approved in that
country and the first commercial food irradiator in Africa is nearing completion
in Abidjan, Cote d'Jvoire.
The International Consultative
Group on Food Irradiation (ICGFI) continued to provide assistance to Member
States and UN organizations on safety assurance of the process, legislation, technoeconomic feasibility, training, trade,
and public information. An international
inventory of authorized food irradiation
facilities was established to provide a
credible list of properly licensed, operated
Hungary is among a
number of countries
where consumers have
been introduced to
irradiated foods, such
as strawberries, in the
marketplace.

and controlled facilities and guidelines for
establishing regulations for the control of
food irradiation facilities were issued.
Compilations of technical data for the
authorization of irradiation of spices and
poultry were prepared for publication.
Eight ICGFI codes of good irradiation practices for specific applications of
food irradiation were adopted for publication and a network for training in food irradiation was established involving some
15 institutions worldwide. The Governments of Bulgaria, Costa Rica, Peru, and
Viet Nam became members of the ICGFI,
bringing the total to 37.
Research results of a 5-year
programme showed that a minimum dose
of 150 Gy can be effective for disinfecting
any species of fruit fly without affecting
the quality of host commodities. A minimum dose of 300 Gy can be used, it was
found, for disinfecting other insect species
(such as mango seed weevil) and mites in
fresh produce to satisfy quarantine regulations. The United States Department of
Agriculture has accepted irradiation as a
quarantine treatment against fruit fly infestiation of Hawaiian papaya. And, the
North American Plant Protection Organization, representing national
authorities in Canada, Mexico, and the
USA, has also accepted irradiation as a
quarantine treatment of fresh agricultural
produce, paving the way to increased export trade in horticultural commodities.

Human health

In recent years, the Agency's
programmes in medical applications of
nuclear technology have become more
clinically oriented and designed to cater to
the actual needs of hospitals in Member
States. Support is provided for research
into nuclear techniques useful in the study
of diseases prevalent in developing
countries. New techniques, such as the
use of radioaerosols for lung imaging, has
been introduced to hospitals in many
developing countries. The introduction of
simpler, inexpensive, in vitro nuclear techniques for the diagnosis of thyroid diseases, tuberculosis, viral hepatitis and
malaria has made nuclear medicine more
relevant to the priorities and concerns of
health care in those countries.

Work on these medical concerns is
carried out in co-operation with the
World Health Organization (WHO). In
1990, interagency consultations on the
scientific programmes of the two organizations resulted in an action plan
covering areas of mutual interest.

Nuclear medicine
Valuable in the transfer of technology in nuclear medicine is hands-on assistance through technical co-operation
projects as well as training and fellowships for representatives from developing

Sterilization of tissue
grafts using nuclear
techniques in Asia.

Member States. Courses and workshops
in 1990 covered such varied fields as medical scintigraphy, immunoscintigraphy, the
use of tumour markers, radioimmunoassay and quality control, and the preventive maintenance of nuclear medicine
instruments.
Major research programmes in
developing countries focussed on
radioaerosol inhalation imaging of the lungs
for the diagnosis of respiratory diseases.
Work in this area will result in the production of an atlas on aerosol inhalation lung
imaging to assist physicians in the clinical interpretation of these types of images.
Other research programmes resulted
in a wide-scale trial to increase the
feasibility of screening for neonatal hypothyroidism in iodine deficient regions.
In Brazil, nuclear
techniques are used in
the treatment of thyroid
disorders. (Photo:
SchyttelWHO)

Radiation biology
and radiotherapy
As part of the programme to
promote national health care services in
developing countries, there has been continued recognition of the prevailing risk in
the Latin American region of patients contracting cross-infectious diseases resulting
from inadvertent clinical use of non-sterile
medical items. This issue prompted the initiation in 1990 of a research programme
on radiation sterilization of medical supplies in the region. A similar programme
in Africa and the Middle East resulted in a
research database on sterilization of local
medical supplies.
Biological tissue graft implants, such
as bone, nerve, fascia, dura, and chorion
amnion dressings for burn wounds have
been successfully sterilized by gamma radiation in eight Member
States in the Asia and
Pacific region as part of
a regional research
programme.
A research
programme on biological dosimetry for use in
estimating absorbed
radiation doses as part
of radiation protection
and risk assessment
operations was completed. Other research
programmes were conducted on feasibility
studies for sewage treatment and safe recycling;
improved radiotherapy
facilities in developing
countries; approved
quality and accuracy in
the radiotherapy of carcinoma of the cervix;
and a global
programme on head
and neck cancers.
Recent advances in
radiation biology using
precision molecular
techniques offer new
possibilities for studying the effects of very
low doses of radiation.

This research trend is reflected in low
dose, radiation associated risk estimation
studies and will help to clarify the existing
uncertainties in dose-response relationships.

Dosimetry
The number of Secondary Standard
Dosimetry Laboratories (SSDLs) increased
in 1990 to 66 laboratories in 51 Member
States. Services continued in the areas of
dose intercomparison and assurance.
Research efforts included the collaboration of nine institutes to improve
high dose electron dosimetry, reduce
measurement uncertainty, and develop
new dosimetry techniques. An international symposium examined the improvement of dosimetry techniques and
systems; the development of new
dosimetry techniques; and international
co-operation for the worldwide standardization of high doses to utilize
dosimetry as a quality control measure in
radiation processing to facilitate the
regulatory approval of irradiated products.
Laboratory work continued to
respond to requests for routine dosimetry
for hospitals and intercomparisons
worldwide; calibration of dosimeters and
field instruments; reference irradiation;
development of intercomparison
methodologies; and training.

Nutrition and the
environment
Recent surveys in the field of human
nutrition have revealed diverging trends
in nutritional status in countries
worldwide, with the situation worsening
in many. This, coupled with a growing
awareness of the role of nutrition in relation to mental development in children,
work performance in adults, and chronic
diseases in older persons, has resulted in
the identification of nutrition as a priority
topic for the 1990s. The health effects of environmental pollution are likewise attracting increasing worldwide attention.
A new research programme has
begun to study the bioavailability of iron

and zinc from human diets with the aid of
isotopic tracers. The programme aims to
ad i ess the global problem of more than
500 million people, particularly those in
the developing world, who suffer from
iron deficiency anaemia. The underlying
cause in many cases is not an absolute
deficiency of iron in the diet but poor
bioavailability. It is hoped that local
foodstuffs containing bioavailable iron
will be identified to study the factors
promoting and inhibiting absorption and
to investigate concurrent effects on the
bioavaitability of other trace elements, particularly zinc.
Other studies in nutrition centred on
the use of doubly-labelled water methods
for measuring energy expenditure in
humans and on human daily dietary intake of nutritionally important trace elements measured by nuclear and other
techniques.
A research programme to help determine the toxic elements in foodstuffs was
completed and produced improved
radiochemical separation methods and
analytical quality control procedures,
while another centred on the assessment
of environmental exposure to mercury in
selected human populations.
The IAEA Marine Environment
Laboratory (IMEL) organized worldwide
intercalibration exercises for the analyses
of trace metals, chlorinated hydrocarbons,
and petroleum hydrocarbons in marine
sediments and conducted missions to assist in setting up quality assurance
programmes in Member States. IMEL research and studies also have resulted in
the development, testing, and revision of
reference methods and guidelines for
marine pollution measurements and
reports on contaminant monitoring
programmes using marine organisms;
quality assurance and good laboratory
practice; and guidelines for observation of
meteorological parameters for marine pollution monitoring.
Research on rapid instrumental and
separation methods for the monitoring of
radionuclides in food and environmental
samples continues and assistance was
provided in investigations into the
transport, fate, and effects of agrochemicals in tropical coastal systems.

Industry and earth sciences

There is significantly increased interest in industrial applications of low-cost
nuclear techniques, tracer technology, and
on-stream radiation analyzers. Manpower
development, dissemination of information, and technology transfer have been
major objectives of the Agency's efforts in
industrial applications through its technical co-operation programmes. New
events and trends have highlighted the advantages of radiation technologies for
monitoring and helping to preserve the environment.
Many developing Member States
have been keen to set up national
qualification and certification schemes
and to train staff for non-destructive testing facilities. There is growing interest in
such advanced NDTand non-destructive
evaluation methods as quantitative computed tomography, positron emission
tomography, neutron radiography, and
thin-layer activation analysis.

Industrial
applications
A publication issued in 1990 reviews
the technical and economic benefits of the

use of nuclear techniques in the exploitation of mineral resources. Such advantages include speed, high specificity,
adaptability to multiparameter analysis
and control, relative simplicity and, in
some cases, the possibility of application
in hot, dusty, and aggressive environments where no other instruments or
methods can be used.
A new research programme was initiated in 1990 to study the environmental pollution resulting from the burning of coal and
coke, a problem which has reached serious
proportions in many parts of the world. Tine
first meeting has already established that pulverization and washing are the most useful
measures to achieve significant removal of
pollutants from coal and coke used in
electricity producing plants.
Nuclear and related techniques also
are playing an important role in the
evaluation of environmental pollutants
with the purpose of environmental conservation, particularly that associated with
pollution of the air with SO2, NOx, CO2,
and chlorofluorohydrocarbons.
Research continued on electron
beam purification of flue gases and on the
radiation treatment of sewage sludge for
safe disposal and reuse. The use of nuclear

techniques in the exploration and exploitation of energy and mineral resources was
the focus of an international symposium
which addressed nucleonic control systems and on-stream analyzers in the coal
industry; on-line nuclear and related techniques in the mineral industry; nuclear
borehole logging, instrumentation, data
processing and interpretation; tracer techniques; radiometric methods; and nuclear
activation analysis.

Water and mineral
resources
The application of isotope techniques in hydrology and environmental investigations continues to expand with a
corresponding increase in requests for
training, analytical services, and assistance in calibrating and maintaining
laboratory equipment.

Investigations continued in
numerous arid and semi-arid zones to assess groundwater origin, recharge, and
dynamics; different sources of recharge
(precipitation versus surface water); and
the dynamics of groundwater. Field
studies in Portugal and Haiti, for example showed that the origin of
groundwater salinization is mainly sea
water encroachment.
The dispersion of river waters was
studied siiowing the possibilities and
limitations of using tritium as a tracer in
large rivers for discharge measurements.
Preferential patterns of lake water discharges into groundwater also were
studied along with sediment transport
experiments.
Some seven new facilities covering
various facets of the use of isotopes in
hydrological studies were installed in 1990.
Neutron moisture gauges arc
used to investigate
groundwater.

Physical and chemical sciences
The development of computer
software for nuclear applications has continued and resulted in a new software
package for use in gamma my spectrum
analysis, activity calculations, and neutron
activation analysis. A stack monitor was
designed and constructed for a Portuguese research reactor to ensure safe
operation and environmental protection,
while an early warning environmental
radiation monitoring system in the Syrian
Arab Republic is in operation after
modification of its software at Agency
laboratories and training of staff in the
field.
In 1990, the Agency continued to provide support to Member States in establishing the necessary technical infrastructure
for repair and maintenance of nuclear instrumentation and provided extensive
training and fellowships in this area.

Nuclear and atomic
data
More than 60 000
books and bound
volumes of scientific
journals are available
to researchers at the

ICTP.

The Agency continued to co-ordinate worldwide networks of nuclear
and atomic data centres concerned with
nuclear reaction, nuclear structure and
decay, and atomic and molecular data. Requests were filled for experimental and
evaluated data, related data processing
computer codes, and nuclear data publica-

tions. New databases include an international reference for reactor neutron
dosimetry and one for neutral hydrogen
beam penetration into fusion plasmas.
Expert groups were convened to
review the status of and assess the- requirements for atomic and molecular data
needed in fusion plasma research, nuclear
waste transmutation by medium energy
proton accelerators, space and medical resp'irch, and data related to neutron multiplication in conceptual fusion reactors.
A research programme to assess the
reliability of cJculational methods used
for the evaluation of neutron nuclear data
for structural materials of fast breeders
and fusion reactors was completed.
International meetings on nuclear
and atomic data requirements from 19931998 will focus on fusion reactor development, reactor decommissioning, feasibility
studies of minor actinide transmutation
and incineration, advanced reactor design
and safety, and intermediate energy applications.

International
Centre for
Theoretical Physics
The major fields of research and
training at the Internationa) Centre for
Theoretical Physics (ICTP), operated jointly by the IAEA and the United Nations
Education, Scientific and Cultural Organization (UNESCO), in 1990 were fundamental physics; condensed matter
physics; mathematics; physics and energy;
physics and the environment; physics of
the living state; applied physics and high
technology; and the physics of space and
science, high technology, and development.
Some 4400 scientists participated in
activities at the Centre, more than half of
whom were associate members from
developing countries.

Conferences held at the Centre included one on scientific co-operation with
Eastern Europe on the state of and future
perspectives on science and technology .in
Eastern Europe as well as one on co-operation in science, high technology, and the
environment between north and south
Mediterranean countries.
The 1990 DIrac Medals of the ICTP
were awarded to Ludwig Dmitrievich
Fadeev, from the Steklov Mathematical Institute, Leningrad, USSR, for research in
the area of quantum field theory and
mathematical physics, and to Sidney R.
Coleman, from Harvard University, USA,
for his contributions to quantum field
theory and particle physics. The 1990
ICTP prize in honour of C. V. Raman was
awarded to Jose Luis Moran-Lopez, a
solid state physicist from the Universidad
Autonoma de San Luis Potosi, Mexico, for
his contributions to surface magnetism.

Chemistry
In chemistry, trends in Members
States are moving towards the develop-

ment and evaluation of new organspecific radiopharmaceuticals of 99Tcm
for brain, heart, kidney, and tumour imaging. A new research programme on the
evaluation of bulk reagents for the production of 99Tcm radiopharmaceutical kits
was initiated to develop reliable,
reproducible and economical methods for
the synthesis of bulk Jigands and
protocols of kit formulation. A laboratory
manual on the preparation of these kits
was initiated and will detail procedures
for the preparation of kits, including
quality control protocols, and legal and
•"egulatory questions.
A consultants meetings discussed
the potential of using radiolabelled
monoclonal antibodies in immunoscintigraphy and a research programme on
labelling, quality control, and clinical
evaluation in the field was initiated.
Significant progress was reported at
a research programme meeting in Poland
on applications of radiotracers in the
development of new separation techniques for trace element analysis by nuclear
methods, with special emphasis on environmental research.
Good water chemistry
is one of many factors
contributing to the
reduction of collective
radiation exposure.
Photo shows a
Prairie Island technician in the USA
carefully monitoring
plant water
chemistry. (Photo:
INPO)
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Radiation protection
The number of major radiation sources used in research, medicine, agriculture
and industry continues to grow and,
while the overall safety record has been
good, it is essential to ensure that users
and regulatory authorities, particularly in
developing countries, continue to be able
to meet their responsibilities. The emphasis of the Agency's radiation safety efforts are shifting towards encouraging the
implementation of existing radiation
protection guidance foi normal circumstances and towards developing and
applying radiation safety principles tor
probabilistic and de facto situations.
An important
component in
radiation protection
efforts is efficient
calibration of
dosimeters. (Photo:
CNEN/Brazi!)

A recently completed revision by the
International Commission on Radiological
Protection (ICRP) of its basic recommendations on radiation protection has necessitated a revision of the IAEA basic safety
standards for radiation protection. To
facilitate the task, an interagency committee on radiation safety was formed in 1990.
An international symposium on
radiation protection infrastructure examined radiation protection regulations,
notification, registration, licensing, inspection and control programmes; national infrastructures and approaches which have
proved to be effective; education and training; the role of professional associations;
the contributions of radiation protection
services such as personal dosimetry; and
international activities. The basic conclusion of the symposium was that many
countries, particularly least developed
ones, still lack the necessary infrastructure
to implement a safety policy based on international recommendations.

The principles underlying the system of dose limitation can form the basis
for planning intervention in the event of
an accident. Therefore, a revision of the
safety series on the issue which establishes
the principles for the protection of
workers and the public in the event of an
accident, and guidance for their implementation was required and completed in 1990.
Regional co-operation on ladiation
safety continued in close collaboration
with national technical co-operation
projects in 1990 to strengthen radiation
safety capabilities in developing Member
States. Radiation protection advisory
team (RAPAT) missions to review infrastructure needs and to define long-term
strategies for technical assistance and cooperation were conducted in Bolivia, the
Libyan Arab Jamahiriya, Romania, Sri
Lanka, and Uruguay.
Radiation protection service activities increased in 1990 with personal
monitoring services previously provided
by WHO to some least developed
countries being taken over by the Agency.
For monitoring or assessment purposes, as
part of the project to assess the radiological consequences of Chernobyl, 8000
French film dosimeters were distributed
and some 10 000 whole body counts were
performed.
Work continued on preparation of
three safety series publications on assessment of the occupational intake of radioactive materials; rapid monitoring of large
groups of internally contaminated people;
and direct methods for measuring
radionuclides in man.

Environmental
assessment and
protection
In recognition of the global concern
over the issue of radon, and in response to
requests from 56 Member States, the Agency initiated, jointly with the Commission
of the European Communities (CEC), a re-

search programme on radon in the human
environment. The international
programme will co-ordinate research efforts to quantify the impact of radon on
man and will focus on international intercalibration and intercomparison of radon
measurement technology; standardization
of large-scale radon survey techniques; institutionalized exchange of information on
radon levels, dosimetric methods, and associated risk assessment, and radon
mitigation techniques through research coordination meetings; and establishment of
an international databank on radon.

Safe transport of
radioactive materials
The IAEA transport regulations were
amended in 1990 to include new, more
stringent provisions for the air transport
of large quantities of radioactive
materials. This was to provide the same
level of protection for all modes of
transport.

Data on the number of shipments, exposures due to transport activities, and accidents and mishaps were essential for
assessing the effectiveness of transport
regulations. Therefore, progress in this
area continues in the compilation of a new
directory of competent authority approval
certificates, a database on accidents and incidents, and data collection on the number
of shipments of radioactive materials.
In addition, the production of an international computer code for the assessment of the risks of transport operations
under normal as well as nuclear accident
conditions was pursued under a research
programme aimed at the development of
probabilistic safety assessment techniques.

Emergency
planning and
preparedness
A comprehensive exercise of the
Agency's emergency response system
(ERS) was conducted in 1990 following

Transportation of a
spent fuel cask in the
USA. (Photo: U.S.
Department ofEnergi/)
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The Agency provides assistance to Member
States in the safe management of spent sources
of radiation used in medicine, industry, and
other fields to help avoid accidents such as the
one that occurred at an industrial radiation
facility in El Salvador.

Control of radiation
sources
The Agency has strengthened its activities in the safe use, control, and
manufacture of radiation sources, with
special emphasis on training and development of practical guidance for competent
authorities, users, and manufacturers.
Reports and safety manuals were
produced on industrial radiography,
nuclear gauges and shielded enclosures,
radiation safety of gamma and electron irradiation facilities, safety guidance on effectiveness and efficiency in the safety
regulation of radiation sources, and probabilistic safety assessments for large industrial irradiators.

extensive training of Agency staff. The exercise resulted in modifications to procedures.
The Agency began development of
specific guidance for Member States and
international organizations for managing
information and data exchanges during an
accident or emergency to avoid confusion
and promote the purposes of the conventions on early notification and assistance.
Interagency arrangements were concluded with the World Meteorological Organization (WHO) and the World Health
Organization (WMO) for support in the
event of a nuclear accident. WMO would
provide predictions of the plume path and
the expected magnitude of radioactive
contamination in the early hours after an
accidental release of radioactive materials,
while WHO will provide emergency medical advice and assistance following
radiological accidents.

Exposure
assessment and
handling
As a follow up to the implementation of the new ICRP recommendations to
establish the annual limits on intake for
the public, the Agency began preparation
of a report on intake coefficients for
radionuclides in food.
A new research programme was
begun on the use of natural materials for
dose assessments using solid state
dosimetry techniques with natural and
commonly available materials for accidental dosimetry.
Training courses and seminars were
held on radiation cytogenetics in biomedical, environmental, health, and radiation
protection problems; and on preparedness
for nuclear and radiological accidents, including medical aspects.

The International
Chernobyl Project
The international project to assess
the radiological consequences of the
Chernobyl Accident was an international effort carried out by some 200
independent experts from 23 countries
and seven international organiations.
Experts came from fields in
medicine, radioparhology, radiation
protection, nutrition, radio-epidemiology, and psychology.
The goal of the project was to assess the radiological and health situation in the areas of the USSR affected
by the Chernobyl accident and to
evaluate measures to protect the
population.
The project covered people still
living in contaminated areas and did
not include those that had been already evacuated from the 30-km zone
around the power plant. Also not included were the large numbers of
people involved in emergency cleanup operations (liquidators). Follow-up
action regarding these categories has
been offered.

The barbed wire fence indi iting the 30-kilometre exclusion zone
around Chernobyl

The following is a pictoral view
of some of the activities associated
with the project which included some
50 missions to the USSR, the monitoring of some 22,000 people, the analysis
of 1000 soil-grass ecosystem and milk
samples, and medical examinations of
some 1500 citizens.

Villagers participated
in the project in
Snvichi, Byelorussia.

Radiation levels were measured in a house in the village of
Babocvichi in the Russian SFSR as part of the project.

Samples of fruits and
vegetables were
collected and
analyzed at
laboratories
worldivide.

A team of medical
doctors led by Dr.
Mettler (USA) conducted thorough
check-ups on
children at the city
polyclinic in
Kozelets in the Ukraine as part of the
project.
Children luere an integral part
of the project.

Environmental teams
collected water samples at
Savichi, Byelorussia.

Radiation assessment
dosimeters were distributed
to local fanners. (Photo: AsculaillAEA)

Environmental teams taking
grass samples in Polesskoje,
Ukraine.

Fresh vegetables are a part of
everyday life in Byelorussia .

Dosimeters being
collected in
Ovruch, Ukraine.

International experts measured
external exposure in a school in
the Ukraine as part of the project.

A van carrying a whole body counter
was used to measure internal
exposure in individuals in
Novozybkov, Russian SFSR.

Note: Unless otherwise m.irked, .ill phntos were taken by V Miiuchkin .ml I' P.ivlichek of the IAEA.

Some of the conclusions:
Of the dosimeters worn for two months by
inhabitants of the highly contaminated
areas, only 10 percent registered any exposure a bow the minimum detection limit
of 0.2 mSv. The typical dose an individual
receives from the natural environment in
one year is 1.2 mSv.
•

There were no health disorders that could be
directly attributed to radiation found in the
population of the contaminated and noncontaminated settlements studied, although there were significant
non-radiation health disorders found.

•

The accident had, and continues to haw,
considerable psychological consequences
such as anxiety and uncertainty.

•

The children examined were round to be
generally healthy.

•

The intake of iodine in the regions was
found to be at the low end of the acceptable range.

•

Because the accident was so large and unprecedented it resulted in many actions
being improvised by authorities. The
study found that the general response of
the authorities had been broadly
reasonable and consistent with internationally established guidelines as prevailed at
the time of the accident.

•

The study found that the protective
measures taken or planned for the longer
term, albeit well intentioned, generally exceed
what would have been strictly necessary
from a radiological protection viewpoint.

•

Fresh fruit mid vegetables for sale in Sai'ichi,

Byelorussia.

Environmental sampling zvas a major undertaking in the settle
meats sun'cifcd.

The study found that more comprehensive
information should be provided to the
public on the comparative levels of dose
and risk involved in remaining in the contaminated areas. These risks should be
compared with those experienced in
everyday life and with risks from other environmental contaminants such as pollution in large cities.

» Rapid screening and sophisticated techniques used locally for monitoring commercially available food from production to
consumption appeared to be satisfactory.
•

The radioactive contamination of food
samples was found to be in most cases
below the intervention levels established
by responsible authorities in the settlements surveyed.

Medieal examinations included discussions of stress-related and
psychological effects resulting from the accident.

Safety of nuclear installations

Although the operating record of
nuclear power is good, widespread public
concerns about nuclear power and nuclear
facilities continue. The main challenge
ahead is to achieve a global record of safe
and well-regulated nuclear technologies
which are not detrimental to human
health and the environment. The Agency
plays an important role as a visible instrument of international collaboration to
maintain an acceptable safety level
worldwide which fosters international
consistency and harmonization.
In 1990, the nuclear safety standards
advisory group reviewed revised texts of
safety guides on earthquakes and associated topics as they relate to siting of
nuclear installations, emergency power
supplies in the design of such facilities,
and staffing and training of operational
personnel.
The international nuclear safety advisory group (INSAG) completed deliberations on the question of safety culture and
took an active role in providing advice on

the project on the safety of WWER-440
model 230 reactors in Eastern Europe.

Safe operation of
nuclear installations
Teams of experts from Member
States carried out seven pre-operational or
operational safety review team missions
(OSART) to nuclear power plant sites or
plants. Visits to construction sites
revealed a need for basic organizational
changes, the application of modern
management principles, the introduction
of comprehensive quality assurance
provisions, and reinforced industrial
safety practices.
Growing interest was shown by
many countries in the assessment of safety
significant events team (ASSET)
programme resulting in a significant increase in activities in this area. As part of
a series of five ASSET missions requested

OSART missions conducted in 1990
Country

Plant

Type

Spain

Cofrenres

BWR
WWER
WWER
PHWR

Czechoslovakia Temelin
Bulgaria
Belene

Romania
Bulgaria
Finland
China

Cernavoda
Kozloduy Unit 5
Loviisa Units 1&2
Guangdong

on the first generation Soviet designed
WWER-440 Model 230 reactors, three
missions were conducted to Greifswald
(Germany), Bohunice (Czechoslovakia)
and Kozloduy (Bulgaria). Later, an
ASSET implementation mission to
Greifswald was carried out to assist in
implementing recommended immediate
corrective actions.
An international seminar on the use
of unusual events to improve power plant
safety addressed the theory and practice
of using information, disseminated

The International Nuclear Event Scale
Kur |>rcini|)t ii)inriic!.iic;iliiin of safely significuncv

WWER

WWER
PWR

through reporting systems, to
reinforce nuclear power plant
safety. It covered unusual
event reporting systems, unusual event reports as a tool to
improve safety, event assessment, lessons learned and corrective actions, effect of the
feedback process, and objectives and effectiveness of
reporting systems.

The international
nuclear event scale (1NES)
was finalized and adopted for
n one-year trial period. By the end of the
year, 25 countries had informed the Agency that they were users of the scale to rate
the safety significance of events and had
agreed to report to the Agency within 24
hours information on any events of level 2
or above for worldwide dissemination.
The rating of the safety significance of
nuclear events based on seven levels and
three attributes, was described in detail in
a user's manual. Although the scale was
developed primarily for rapid communication with the public, it has ben used increasingly for technical purposes; many
incident reporting system (IRS) reports
adopted it and ASSETS used it to rate the
safety significance of events being studied.
As part of the incident reporting system, the breakdown of the main root
cause categories experienced in events
reported in 1990 showed 48'/! were attributed to equipment failure, 26'/< to personnel error, and 15" to procedural error
(with the remaining in other categories).

ACCIDENT

Emphasis was placed in 1990 on improving the awareness of ageing
phenomena and on developing methods
for evaluation and management. Reports
in this area were produced on safety
aspects of ageing, material ageing
mechanisms and the detection and mitigation of ageing effects, and the use of probabilistic safety assessment in relation to
plant life extension.

INCIDENT

BELOW SCALE
NO SAFETY SIGNIFICANCE

Others covered practices for data collection and record keeping and
methodologies for the selection of nuclear
power plant components whose ageing
should be assessed for management
studies, and understanding, monitoring,
and mitigation of ageing effects for four
safety significant plant components
selected for pilot studies.

An advisory group was formed to assist countries operating reactors to perform comprehensive safety reviews in the
light of available international experience.
These reviews should form the technical
basis for the safety decisions which ultimately should be taken by the countries.
Specifically, the reviews aim at identifying
design and operational weaknesses that
may threaten plant safety and at suggesting safety improvements.

Country

Plant

Germany
Germany

Greifswald
Greifswald

France
Germany
Hungary
Czechoslovakia
Bulgaria
Spain

Gravelines
Greifswald
Paks
Bohunice
Kozloduy
Vandellos

Safety assessment
techniques

Work continued in 1990 on standardizing probabilistic safety assessmenr
methodology including specific guidance
in the areas of computer
codes for probabilistic
safety assessment (PSA),
in 1990
treatments of external
hazards, common cause
Activity
failures, human errors,
data collection and
analysis, and performance
Mission
Implementation
of independent peer
reviews.
mission
Workshop
Training session
A personal computer
Training session
based computer code was
Mission
finalized allowing PSA to
Mission
be used to predict, for exWorkshop
ample, the effect on safety
of taking components out

The 324 research reactor facilities
operating as of December 1990 provide
collective operating experience of more

ASSET activities

Pre-OSART mission
than 10 500 reactor years. In 1990, into Qitislwii, China.
tegrated safety assessment of research
(Photo: Qinshan)
reactors (INSARR) missions visited
facilities in the Islamic Republic of Iran,
the USSR (2), and Bulgaria, which was the
100th INSARR mission conducted.

Maintenance tools are
checked before use as
part of quality
assurance methods in
nuclear safety.
(Photo: Framatome)

of service under actual operating conditions.
The information provided includes impact
on core melt probability, likely accident sequences, and the ranking of the importance
of equipment relevant for safety.
Work on risk assessment concentrated
on the comparative vironmental and health
impact of different energy systems for
electricity production in preparation for the
Senior Expert Symposium on Electricity and
the Environment held in Helsinki in 1991.
Work began as well on a databank on environmental and health impact information
to allow better separation into local,
regional and global, and short, medium
and long-term effects, along with an
analysis of uncertainties.
In co-operation with the United Nations Environment Programme (UNEP),

the United Nations Industrial Development Organization (UNIDO), and the
World Health Organization (WHO), work
progressed on a risk management procedures guide for industrial areas involving
potentially hazardous installations. Attention in other areas was focussed on quantitative collection of data on human errors
and the improvement of models of human
action to generate a more realistic representation of human actions in PSAs.
A symposium on balancing automation and human action was held to discuss
rapid progress in the development of automation technology with consequent reductions in the cost of equipment. The
obvious tendency to increase the use of
automation must be balanced against the
need /or human control to ensure maximum safety and availability.

Safeguards
The IAEA safeguards system is an integral component of the world's commitment to inhibit the spread of nuclear
weapons. Under agreements that States
conclude with the IAEA, Agency inspectors regularly visit nuclear facilities to
verify records that State authorities keep
on the whereabouts of nuclear material
under their control, check IAEA-installed
instruments and surveillance equipment,
and confirm physical inventories of
nuclear materials.
They record their findings which are
evaluated; reports on inspections are then
sent to the States concerned. Taken
together, these and other safeguards
measures provide independent, interna-

tional verification that governments are
living up to their commitments to peaceful uses of nuclear technology.
As of 31 December 1990,177
safeguards agreements were in force with
104 States, compared to 172 agreements
with 101 States (and with Taiwan, China)
at the end of 1989.
Most of these agreements have been
concluded in connection with international Lt..aes under which the IAEA has
obligations to safeguard all existing and
future nuclear activity: The Treaty on the
Non-Proliferation of Nuclear Weapons
(NPT), the Treaty for the Prohibition of
Nuclear Weapons in Latin America

Number of installations under Safeguards or
containing Safeguarded material
(as of 31 December 1990)

Category

INFCIRC/1533 INFCIRC/66 Nuclear weapon Total0
Rev. 2 b
States

Power reactors
Research reactors and
critical assemblies
Conversion plants
Fuel fabrication plants
Reprocessing plants
Enrichment plants
Separate scorage
facilities
Other facilities

168
146

16
23

6
34

3
9

4

1
1

1
1

185(183)
170(173)

5d
37

5

1
4

9(8)
45(43)
5(5)
7(7)
46(45)

45

3

0

48(51)

Subtotals

445

61

9

515(515)

Other locations
Non-nuclear installations

368
0

27

0

2

0

395(405)
2(2)

Totals

813

90

0

2
0

a Covering safeguards agreements pursuant to NPT and/or Treaty of Tlatelolco.
b Excluding installations in nuclear-weapon States; including installations in Taiwan, China.
c Numbers for 1989 are indicated in parentheses for comparison.
d Including two locations associated with enrichment technology.

912(922)

(Treaty of' Tlatelolco), and the South
Pacific Nuclear Free Zone Treaty (Raratonga Treaty).
Other types of safeguards agreements are concluded to cover individual
nuclear facilities or individual quantities
of nuclear material, normally as a result of
an agreement between a supplier and a
recipient State.
In 1990, safeguards agreements pursuant to the NPT entered into force with
St. Lucia, Viet Nam, Tunisia, Malta, and
Kiribati. Safeguards agreements were concluded with Togo (pursuant to NI'T) and
with Pakistan (covering a miniature
neutron source reactor.) At the end of the
year, safeguards agreements were in force
with 86 States pursuant to NPT.
Also in 1990, the ArgentineBrazilian Declaration on common
nuclear policy was signed by the Presidents of the respective countries which
foresees the establishment of bilateral
full scope safeguards subject to international verification.
Safeguards were applied in 42 States
in 1990 under agreements pursuant to

NPT or the NPT and the Treaty of Tlatelolco, in one State under an agreement pursuant to the Treaty of Tlatelolco, and in 10
States under lNFCIRC/66/Rev.2-type
agreements.

Iraq
For the first time in the history of the
safeguards system, a state party to the
NPT has been found to have violated its
safeguards agreement with the IAEA by
not submitting nuclear material and
relevant facilities in its uranium enrichment programme to the Agency's inspection. The IAEA Board of Governors, in
July 1991, adopted a resolution on Iraq's
non-compliance which was forwarded to
the Security Council of the United Nations
in accordance with the Agency's Statute.
IAEA Director General Dr. Hans Blix
commenting on the resolution said, "It is
now being asked, and we must ask ourselves, whether major changes are needed to
strengthen the safeguards system. The
case of Iraq demonstrates the challenges
that may need to be met and the ability of
the Agency to meet them....I conclude that

Iraqi trucks transporting equipment from nuclear facilities. (Photo: IAEA)

Specifically-designed
small metal seals are
fixed on camera housings to Agency equipment during safeguards
inspections to prevent
undetected tampering.
They are regularly
checked and verified at
IAEA lieadquarters.

the lesson to be learnt from the present
case is that a high degree of assurance can
be obtained that the Agency can uncover
clandestine nuclear activities if three
major conditions are fulfilled: first, that access is provided to information obtained,
inter alia through national technical
means, regarding sites that may require inspection; second, that access to any such
sites, even at short notice, is an unequivocal right of the Agency; and third, that access to the Security Council is available for
backing and support that may be necessary to perform the inspection."

Safeguards
activities and
support
The Standing Advisory Group on
Safeguards Implementation (SAGSO initiated a study of new and improved
safeguards procedures and advised the
Agency on the proposed methodology for
the development of the safeguards research and development programme.
Inspection activities included testing of a new method for carrying out
non-destructive assay (NDA) measure
ments for on-load reactor spent fuel
bundles placed in concrete canisters for
long-term storage; "cobra" seals were
tested successfully and applied to spent
fuel assemblies in dry storage canisters
at two facilities; and a revised
safeguards approach for light water reactors using MOX fuel was implemented.

State-of-the-art safeguards equipment and techniques were introduced including the installation of modulated
integrated video system closed circuit
television systems in 19 facilities.
Design work continued on the
safeguards system for a new automated
MOX fuel fabrication plant; the core discharge monitor installed at a unit of a
multi-unit nuclear power station was
tested with positive results.
The programme for the preparation,
testing, and evaluation of equipment and
concepts for the implementation of
safeguards at a heavy water production
plant continued. The Agency also initiated a programme to develop
safeguards requirements and
methodologies for geological repositories
and to formulate a safeguards policy
before such facilities begin operation.
Work also continued on the development of technical criteria for the termination of safeguards on nuclear material
categorized as measured discards as well
as on safeguards approaches for new,
large scale reprocessing plants.
The Safeguards Analytical
Laboratory and the Network of Analytical
Laboratories performed 3900 measurements for calibration and quality control
of NDA techniques, for certification of
secondary reference samples, for maintenance and impro1. .ment of off-site
destructive assay, and for testing procedures for on-site DA.

Technical and public
information
Information is key to establishing a
solid base for the peaceful development of
nuclear energy and its applications. The
Agency's extensive bibliographic, numerical, and factual databases provide statistics and references answering specific
needs on specialized topics in nuclear
energy and related fields. This valuable in-

Reference tools and databases
IAEA computerized databases and reference systems
covering nuclear energy's international development include:
• International Nuclear Information System (INIS), a
bibliographic database covering most of the world's
nuclear literature
• Power Reactor Information System (PRIS), a database
on nuclear plant operations, construction, and performance
• Research Reactor Database (RRDB), a database on
training reactors, test reactors, prototype reactors,
and critical assemblies
• Nuclear Fuel Cycle Information System (NFCIS), a
database covering existing and planned nuclear
facilities ranging from uranium ore processing to
waste management
• International Uranium Geology Information System (INTURGEO), a database on the location and
characteristics of world uranium deposits and occurrences
• Energy and Economic Databank (EEDB), a database
on energy consumption, national production,
economic, and demographic statistics
• Incident Reporting System (IRS), a database on
numerical data for scientific research in various fields
• Nuclear Data System (NDS), a database on numerical data for scientific research in various fields
• Package and Shipment Approvals (PACKTRAM), a
database covering valid certificates for packages and
shipments of radioactive materials.

formation resource has given the Agency
the long-standing reputation of being the
central international authority on the
peaceful development of nuclear energy
and its applications.
By the end of 1990, the Agency's
largest database—known as the International Nuclear Information System (INIS)
—contained nearly 1.5 million records.
INIS covers about 90'7r of the world's published nuclear literature, including documents such as research reports and
conference proceedings that are not commercially available.
The information is directly available
to users in participating Member States
and organizations through officially appointed liaison officers. In 1990, Sudan
joined INIS leaving total membership at
79 countries following the reunification of
Germany, with 15 international member
organizations.
The scope of the public information
programme was enlarged significantly in
1990 as a result of a first extrabudgetary
contribution from Japan and cost-free assistance from the USA. Special projects included two regional nuclear energy
information seminars for the media held
in Australia and Japan. A new series of
fact sheets, covering key topics of public
concern, was prepared for use at these
events and for wide dissemination. The
subjects included safeguards and the
peaceful uses of nuclear energy, nuclear
techniques, radiation in everyday life, and
waste management.
Other public information products
included a general brochure on isotopes in
everyday life, a publication on the first
phase of the regional co-operative agreement for Latin America (ARCAL) and its
activities, and an update of a general information pamphlet on the Agency. Video
production was also expanded with films
produced on nuclear energy and the environment and the international assess-

ment of the radiologic-il consequences of
the Chernobyl accident.

nuclear information problems and
strategies.

Additionally, the first public information forum was staged in Vienna in conjunction with the General Conference. It
brought together more than 80 media representatives, government information officials, and industry specialists from 35
Member States for a broad review of

The preparation, publishing, distribution and sale of books, journals, and
reports continued in 1990 with around
62 000 copies of publications being sold
and some 95 000 distributed free of
charge. During the year, some 220 new titles were published.
Public acceptance and
understanding of
nuclear power and the
use of nuclear techniques are enhanced by
public visits to
nuclear facilities. At
Sellafield Visitor's
Centre in the UK,
visitors stand inside a
life-size model of an
advanced gas-cooled
reactor. (Photo: BNFU

IAEA information resources
The IAEA prepares and publishes a variety of journals, reports, and documents
for scientific, technical, and general readers. Among them:
• IAEA Yearbook, an annual comprehensive review of specific topics in the
major areas of the "nuclear world" and the Agency's contribution to it.
• Nuclear Safety Review, a report on international events and developments
focusing on the safety of nuclear power plants, radiological protection, and
IAEA programmes
• Nuclear Power and Fuel Cycle: Status and Trends, a report of national and interr.atiaal developments and highlights of the IAEA's work
• Nuclear Poiver Reactors in the World, a statistical reference booklet covering
research reactors in operation and under construction
• Nuclear Research Reactors in the World, a statistical reference booklet covering research reactors in operation, under construction, planned, and shut down
• Energy, Electricity and Nuclear Power Estimates for the Period up to 2005, a
statistical reference booklet summarizing current forecasts and historical
developments
• Operating Experience with Power Reactors tit Member States, a listing of
operating data covering most of the world's nuclear power plants
• 1NIS Atomindex, an abstract journal containing bibliographic citations of
material in the IAEA's International Nuclear Informatin System
• Bulletin on Atomic and Molecular Data for Fusion, a semi-annual bibliographic reference of numerical data for researchers
• Computer Index of Neutron Data, a semi-annual bibliographic reference of
numberical data for researchers
• Analytical Quality Control Services Catalogue, a report providing information about intercomparison runs and available radionuclide and trace element
reference materials for scientific laboratories and institutes
• Nuclear Fusion, a monthly scientific journal featuring scientific papers on
fusion research and development
• ITER Newsletter, d report inaugurated in 1988 reviewing fusion research and
development of the International Thermonuclear Experimental Reactor project
under auspices of the IAEA
• Meetings on Atomic Energy, a quarterly catalogue of international conferences,
symposia, and seminars organized by the IAEA and other organizations
• The IAEA Bulletin, a quarterly journal issued in six languages covering international nuclear developments and the IAEA's programmes
• IAEA Newsbriefs, a newsletter issued 10 times a year featuring highlights of
the Agency's work and upcoming events
• IAEA Neivs Features, periodic reports on selected topics on the international
development of nuclear energy

Research and technical
co-operation
Technical assistance activities are
geared toward helping Member States
achieve self-reliance in nuclear science
and technology. To assist Member States
in the development of their nuclear application programmes, whether the ultimate goal is to produce electricity or to
improve food and agricultural productivity, the Agency provides assistance
tailored to the specific needs of its Member States.
In 1990, a total of 1135 technical cooperation projects were operational.
Some 2220 expert assignments were carried out, 3152 purchase orders for equipment and supplies were processed,
training programmes for 1057 fellows and
visiting scientists were devised, and 108
regional and interregional training courses

were organizaed as well as 89 national
group training events.
Technical experts were sent to research centres and laboratories as advisers
or lecturers; group and individual training
was conducted in conjunction with national host institutes; and equipment was supplied for research and technical projects in
the field. Through these and other
avenues, the tools, skills, and experience
vital to the safe development of nuclear
energy and science are transferred to
where they are most needed.

Organizationally, technical co-operation activities are supported by the IAEA'?
technical divisions and its laboratories

and research centres, which additionally
plan and implement other programmes
for Member States. Main tools include coordinated research programmes (CRPs) as
well as agreements and contracts that are
concluded with national institutes in
developing and industrialized countries.
Active CRPs at year end totaled 150 while
active research contracts and agreements
totalled 1696.
The African Regional Co-operative
Agreement for research, development and
training related to nuclear science and
technology (AFRA) entered into force in
1990, with 10 African Member States acceding to it during the year.

Technical assistance co-operation
implementation by region in 1990

Latin America
2a.i c o

Africa
18.2°.

Inter regional
9.1° o
Europe

Technical assistance co-operation disbursements
by area of activity in 1990
(in millions of dollars)

Nuclear power
Nuclear fuel cycle
Waste management
Food and agriculture
Human health
Industry/earth sciences
Physical/chemical sciences
Radiation protection
Salety
Safeguards
DjrectJon/support

Fields of activity
Basic human needs
• water resources development
- assessment of ground and surface water resources and
dynamics
• agriculture
- mutation breeding
- fertilizer and soil nutrition
- pest control
- use of agrochemicals
• animal husbandry
- reproduction
- health
- nutrition
• health care
- radiation therapy
- nuclear medicine/diagnostics
Industrial applications
• non-destructive testing
• hydrology
- siltmovements/desimentology
- geothermal studies
• radiation processing
- surface coating
- radiation sterilization
- food preservation
- sterilization of medical products
• isotopic tracers for industrial
process control
• nuclear gauging for industry
- paper
-

steel

- food processing
- mining industries
• radioisotope and radiopharmaceutical production
• research reactor design and use
Electricity generation
• geology, mining, and processing
of nuclear raw materials
• fuel element fabrication
• metallurgy and materials testing

• power reactor design
• reactor eletronics instrumentation
and control
• reactor engineering and quality assurance
• electricity system planning
Support activities
• nuclear centres and laboratories
• nuclear safety
- regulati-n
- safety standards
- radiation protection and dosimetry
- radioactive waste management
- safety assessment of nuclear installations
• physics
- atomic, nuclear, high-energy,
solid state,
- mass spectrometry
• chemistry
- nuclear, radio, radiation,
nuclear analytical

Technical assitance
is provided in the
field in areas such
as rice plant
production in
Colombia. (Photo:
MaluszynskilfAO)

Financing sources for technical co-operation
Technical assistance and co-operation fund (TACF)
• These are voluntary contributions made by Member States towards a target established by the Board of Governors and augmented by miscellaneous income.
The fund supports the regular programme (individual projects comprised of
expert services, equipment, and fellowships that are approved annually by the
IAEA Board of Governors); the major portions of the fellowship programme
(for individual training), and the training course programme (for group training).

Extrabudgetary funds
• These are cash contributions made by Member Staies over and above those to
the TACF. Sometimes, they are used for the special programme, which consists of projects, usually large-scale, that are identified jointly by donor and
recipient countries.

Assistance- in- kind
• These are contributions made by Member States in the form of cost-free experts, equipment, and fellowships. Along with extrabudgetary funds, they are
used for projects under the special programme.

United Nations Development Programme (UNDP)
• Funds are received for the implementation of UNDP projects for which the
IAEA has been designated as the executing agency.

1990 IAEA General
Conference
Governmental representatives including 22 ministers from more than 80
countries adopted resolutions in various
areas of n iclear development at the 34th
regular session of the IAEA General Conference. President of the General Confe^.xe was Professor Gyorgy Vajda of
Hungary.
The adopted resolutions included
those related to:
Nuclear Safety and Radiological
Protection. One resolution pertaining to
measures to strengthen international cooperation in this area expressed apprecia-

tion for IAEA activities, especially noting
the revision of the nuclear safety standards (NUSS) codes, and their wide use by
Member States, and IAEA services for advancing operational safety at nuclear
power plants. The resolution specifically
endorsed two projects: one directed at international assistance in assessing the
safety of older nuclear reactors—presently
the WWER-440/230 models—and invited
voluntary contributions from Member
States for it; and the other directed at
a comprehensive assessment of the
radiological consequences of the Chernobyl
accident in the Soviet Union. Additionally, it welcomed the convening of a high-

level international conference on nuclear
safety in 1991 to provide an opportunity
for the international community to define
the nuclear safety agenda for the decade.
A second resolution on nuclear
safety guidelines for nuclear-powered vessels expresses concern that nuclear accidents involving any reactor can have
potentially harmful consequences. It requests the Director General to consult
with the International Maritime Organization (IMO) to ascertain the international
maritime community's plans regarding
civilian nuclear-powered ships; the need
to review the code of safety for nuclear
merchant ships in light of existing nuclear
safety technology; and whether the code
now applies to all existing and projected
civilian nuclear-powered ships and the implications of extending the code to them.
Transboundary movement of
radioactive ivaste. In this resolution, the
General Conference adopted the Code of
Practice on the International Transboundary Movement of Radioactive Waste and
requested Member States to include the
Code's provisions, as appropriate, in their
national legislation and in their bilateral
and multilateral co-operation agreements.
It expresses the General Conference's
decision to keep the subject under active
review, including the desirability of concluding a legally binding instrument
under IAEA auspices. The Code was
prepared and previously adopted by a
working group of experts that was established in response to a request by the
General Conference in 1988. The request
followed concerns about the possibility of
unauthorized movement and disposal of
radioactive waste on the territories of
developing countries.
Plan for producing potable water
economically. Noting that at least 80
countries with 40% of the world's population face shortages of potable water, the

resolution requests the Director General to
assess in detail the costs of potable water
production with various sizes of nuclear
desalination plants at selected promising
sites, and to compare the costs of desalination by nuclear and other means. It further requests the inclusion of nuclear
desalination in the IAEA's future programmes.
Israeli nuclear capabilities and
threat. The resolution, which calls once
again for Israel to submit all its nuclear installations to IAEA safeguards, requests
the Director General to continue consultations with States concerned in the Middle
East "with a view to applying Agency
safeguards to all nuclear installations in
the area". It further requests the Director
General to report on the matter to the
IAEA Board of Governors and to the
General Conference in 1991.
South Africa's nuclear capabilities.
The resolution states that the General Conference resolves to consider and take a
decision at its 35th regular stssion in 1?91
on the previous r>?comendations of the
IAEA Board of Governors to suspend
South Africa from the exercise of the
privileges and rights of membership in the
Agency. It requests the Director General
to continue to take all possible measures
to ensure the full implementation of a
General Conference resolution adopted in
1986 inter alia demanding that South
Africa submit all of its nuclear facilities to
IAEA safeguards.
IAEA Regular Budget for 1991. The
adopted budget resolution approves expenditures of US $178.9 million for 1991,
at an exchange rate of 12.70 Austrian
schillings to the US dollar. Separately, the
Conference also approved the amount of
US $49 million for the Agency's Technical
Assistance and Co-operation Fund for
1991, which is financed by voluntary contributions from Member States.

IAEA secretariat, organization,
administration, and management

The International Atomic Energy
Agency (IAEA) serves as the world's central
inter-governmental forum for scientific and
technical co-operation in the field of the
peaceful use of nuclear energy. It is an
autonomous organization, established on 29
July 1957, in accordance with a decision of
the General Assembly of the United Nations. It carries out its mandate in close cooperation with other organizations, both
national and international. There are currently 112 Member States. The Headquarters of the IAEA are located in Vienna,
Austria.

Director General
Hans Bli.x

Article II of the IAEA Statute states
that: "The Agency shall seek to accelerate
and enlarge the contribution of atomic
energy to peace, health and prosperity
throughout the world. It shall ensure, so
far as it is able, that assistance provided by
it or at its request or under its supervision
or control is n A used in such a way as to
further any military purpose."
The next Article describes how the
objectives are to be achieved. The IAEA is
authorized to "encourage and assist re-

Deputy Director General
William }. Dircks
Department of
Administration

Deputy Director General Jon
fennekens
Department of Safeguards

search on, and development and practical
application of atomic energy", "make
provisions...for materials, services,
equipment, and facilities to meet the
needs of research on, and development
and practical application of atomic energy", "foster the exchange of scientific
and technical information", "encourage
and administer safeguards" and "establish or adopt...standards of safety for
protection of health and minimization of
danger to life and property".

Deputy Director General
Sueo Machi
Department of Research
and Isotopes

The IAEA Secretariat, headed by
the Director General, is charged with the
responsibility of implementing programmes and activities approved by Member
States. Five Deputy Directors General
are responsible for work in specific
areas.
Financial resources pledged or available to the IAEA in 1990 amounted to
about US $217.4 million, including voluntary contributions pledged for technical
co-operation programmes and extrabudgetary contributions offered for
various activities.

Deputy Director General
Boris Semenov
Department of Nuclear Energy and Safety

Deputy Director General
Noramly bin Muslim
Department of Technical Cooperation

IAEA Member States
Afghanistan
Albania
Algeria
Argentina
Australia
Austria
Bangladesh
Belgium
Bolivia
Brazil
Bulgaria
Byelorussian Soviet Socialist Republic
Cameroon
Canada
Chile
China, People's Republic of
Colombia
Costa Rica
Cote d'lvoire
Cuba
Cyprus
Czechoslovakia
Democratic Kampuchea
Democratic People's Republic of Korea
Denmark
Dominican Republic
Ecuador
Egypt
El Salvador
Ethiopia
Finland
France
Gabon

Germany
Ghana
Greece
Guatemala
Haiti
Holy See
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kenya
Korea, Republic of
Kuwait
Lebanon
Liberia
Libyan Arab Jamahiriya
Liechtenstein

Luxembourg
Madagascar
Malaysia
Mali
Mauritius
Mexico

Monaco
Mongolia
Morocco
Myanmar
Namibia
Netherlands
New Zealand
Nicaragua
Niger
Nigeria
Norway
Pakistan
Panama
Paraguay
Peru
Philippines
Poland
Portugal
Qatar
Romania
Saudi Arabia
Senegal
Sierra Leone
Singapore
South Africa
Spain
Sri Lanka
Sudan
Sweden
Switzerland
Syrian Arab Republic
Thailand
Tunisia
Turkey
Uganda
Ukrainian Soviet Socialist Republics
Union of Soviet Socialist Republics
United Arab Emigrates
United Kingdom of Great Britain and
Northern Ireland
United Republic of Tanzania
United States of America
Uruguay
Venezuela
Viet Nam
Yugoslavia
Zaire
Zambia
Zimbabwe

Total: 112
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