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The period reflected in the pages of this report was, for the International Atomic 
Energy Agency and its Member States, one of contrasts, involving solid achieve-
ments, new challenges and also some new causes of concern. 

Amongst the achievements, for example, was the opening for signature of the first 
internationally agreed Convention on Nuclear Safety, after three years of con-
certed effort. It was gratifying indeed to see over 50 Member States sign it in the 
weeks immediately following; its entry into force now awaits the necessary ratifi-
cations and will, I hope, be followed in due course by a similar convention on the 
safe management of nuclear wastes. 

The Agency's safety activities in a broader sense continued to focus largely, 
though not exclusively, on nuclear power plants in Eastern Europe and countries 
of the former USSR, helping to assess immediate needs and contributing to both 
national and international assistance programmes. 

The safe operation of all existing plants will continue to be a central concern both 
of the nuclear community and the world at large. It conditions public attitudes to 
the future of nuclear power, about which I remain optimistic. Yet the contribution 
nuclear-generated electricity already makes and can make in future to holding 
down emissions of greenhouse gases around the globe continues to be largely 
overlooked by politicians, energy planners and laymen alike. 

The Agency's programme of technical co-operation with developing countries was 
increasingly guided by the "model project"approach aimed at demonstrating on 
a larger scale the benefits derived from nuclear technologies in areas such as food 
production, human health and environmental protection. Also a major policy 
review seminar involving donors and recipients has led to other initiatives such as 
frameworks for setting priorities. Financing of technical assistance, however, 
became an area of growing concern as an increasing gap is emerging between 
the target levels of funding and the funds actually received, 

Good progress was made in developing measures to strengthen the effectiveness 
and improve the efficiency of the Agency's system to verify compliance with the 
commitments most countries have made not to develop nuclear weapons. The 
safeguards system is evolving under the Agency's programme "93+2" — initiated 
in 1993. The introduction of new safeguards measures will begin in 1995. Once 
implemented, these measures should further enhance the transparency and 
confidence that the verification system is designed to foster. 

One development of concern was the emergence of some disquieting cases of 
illegal trafficking of nuclear materials, albeit in small amounts. The Agency has 
embarked on a programme to provide support in combatting the problem 
through training, technical assistance and information exchange. The support is 
focused on physical protection, accounting and control systems as well as data 
collection, analysis and reporting. 



The Democratic People's Republic of Korea has not yet come into full compliance 
with its safeguards agreement. An Agreed Framework negotiated vith the USA 
resulted in a freeze of the DPRK's graphite moderated reactor programme. At the 
request of the United Nations Security Council, the Agency is monitoring this 
freeze. The Agreed Framework envisages the eventual full compliance with the 
safeguards agreement. Agency inspectors remain on station and have confirmed 
that the freeze is observed. 

In Iraq the Agency established the continuous presence of inspectors based a t 
the Monitoring and Verification Center in Baghdad. This puts in place the elements 
of the Agency's plan for the ongoing monitoring and verification of Iraq's compli-
ance with relevant United Nations Security Council Resolutions. 

Thus, the Agency was able to fulfil the variety of mandates entrusted to it by its 
Member States, despite continuing budgetary constraints. 

Hans Blix 
Director Genera l 







The viability of nuclear power as an 
economic and environmentally sound 
technology for >.. re growth was con-
firmed at a rcn:...-' conference held in 
September iv.-+. The conference — 
entitled The Nuclear Power Option — 
concluded that nuclear power will 
continue to provide about the same 
proportion of electricity cs at present. 
A mix of nuclear and other fuels Is ben-
eficial in achieving stability in supply 
and the price of electricity. The actions 
which should be taken by govern-
ments to maintain the nuclear power 
option were identified. 

Convinced that the training and quali-
fication of nuclear power plant person-
nel require greater attention, the 
Agency organized the first meeting of 
an International Working Group, which 
was held in 1994. It formulated recom-
mendations on the programme of 
work to be undertaken over the next 
few years. The initial emphasis will be 
on a training methodology. A system-
atic approach to training will help 
utilities to become self-sufficient in 
identifying and satisfying their training 
needs. 

The Power Reactor Information System 
(PRIS) database was revised and 
completed. This database is available 
to Member States and accessible on-
line to anyone using a PC with the 
appropriate software. 

The availability of potable water is an 
important issue In many Member 
States. At the regular session of the 
General Conference the Agency was 
requested to study options for the 
demonstration of nuclear reactors 
coupled to seawater desalination 
processes. The Agency continued to 
monitor and document trends in the 
development and design of next gen-
eration reactors. Special attention was 
given to the status of small and medi-
um sized reactors and their application 
for the desalination of sea water. 

p a g e 7 Ohi nuclear power plant Japan 
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Maintenance work being carried out at the 
Philippsburg-2am Rhein nuclear power plant 
(Siemens AG) 

Nuclear power 
planning and 
implementation 
The Agency continued to develop its 
integrated computer based models for 
energy, electricity and nuclear power 
programme planning. These models 
are being increasingly used in Member 
States and international organizations. 



Nuclear Power Reactors in operation and under construction 
at the end of 1994 
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Support is being provided to a wide 
range of technical co-operation pro-
jects in developing Member States, 
including the field of nuclear power 

programme planning and develop-
ment. This support consists of studies, 
project feasibility studies and infrastruc-
ture development planning. It inciud-



ed the following Member States and 
projects: 

• Colombia, Pakistan, Peru and 
Romania were supported in carrying 
out planning studies using the 
Energy and Power Evaluation 
Programme (ENPEP) package with 
the aim of assessing the nuclear 
option, taking due account of eco-
nomic and environmental issues. 

• Croatia received assistance in defin-
ing an overall framework for a tech-
nical co-operation project on ener-
gy sector planning, to be funded by 
the United Nations Development 
Programme (UNDP). 

• indonesia continued to obtain help 
in carrying out energy/electricity 
planning studies and nuclear power 
feasibility studies, including financial 
analysis of electricity generation sys-
tem expansion strategies. 

• The Czech Republic and Slovakia 
were given assistance in the evalua-
tion and selection of final repository 
sites for spent nuclear fuel through a 
project supported by extrabud-
getary funding from Spain. 

• China was assisted in carrying out 
energy, electricity and nuclear 
power planning studies, using the 
ENPEP model, for Fujlan Province, 
where energy and electricity 
demands have grown rapidly. 

Assessment and 
improvement 
of nuclear 
power plant 
performance 
The updated Power Reactor Infor-
mation System (PRIS) database is now 
made more user friendly. This data-
base has also been redesigned to 
meet the requirements of computer 
networking. After the trial period, the 
system is to become available to all 

Member States. Improvements are also 
being introduced by expanding the 
database to include more information 
on plant sites and their characteristics. 

Several Member States provided infor-
mation supporting the establishment of 
country nuclear energy profiles. This 
work covers a country's energy and 
economic situation, forecasts possible 
nuclear energy needs and lists main 
organizations and institutions instru-
mental in the nuclear field. The basic 
structure and contents of such profiles 
were designed; a database will be 
finalized in 1995. 

Three assessment and review missions 
on quality management and quality 
assurance were carried out under tech-
nical co-operation projects, at Paks 
(Hungary), Bohunlce and Mochovce 
(Slovakia). 

Advanced 
reactor 
developments 
The Agency continued to monitor 
trends in the development and design 
of advanced reactors. One part of the 
programme focused on small and 
medium size reactors (SMRs). 

An Advisory Group meeting was con-
vened in Vienna to review the final 
draft of a status report on SMRs. This 
document provides up to date infor-
mation so that design approaches and 
features of these reactors can be 
made more comprehensible. Part of 
the report is addressed to policy makers 
who are planning to evaluate SMRs, in 
particular with respect to their simplicity 
and flexibility, and the possible incorpo-
ration of passive.safety systems. 

An Advisory Group meeting on the 
technical feasibility and reliability of 
passive safety systems for all types of 
reactors was held in Jülich, Germany, 
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SWR 1000 Containment with Internal Structures 

One of the conclusions was that a mix-
ture of active and passive systems 
would provide the best solution for 
safety issues, taking into consideration 
cost, reliability and safety. 

The Agency organized — within the 
framework of the International Working 
Group on Advanced Technologies for 
Water Cooled Reactors (IWGATWR) — 
a Technical Committee meeting and 
workshop in Moscow to evaluate dif-
ferent design approaches and im-

prove the common understanding of 
the respective rationales for selected 
design features. 

The final meeting for a co-ordinated 
research programme (CRP) to establish 
a thermophysical properties database 
for light and heavy water reactor 
materials was convened in Vienna. The 
database is related to materials of 
advanced water cooled reactors 
under normal operating, transient and 
accident conditions. 
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Fusion research: the JT-60 Tokamak at the Japan Atomic Energy Research Institute 
(Naka/JAERI) 

The large variety of advanced design 
concepts has prompted the use of dif-
ferent technical terms. To avoid confu-
sion, the Agency initiated work on a 
document defining terminology for 
advanced reactors. The draft will be 
distributed to the International Working 
Groups on water cooled, gas cooled 
and fast reactors, as well as to the 
International Fusion Research Council, 
for review. A final version is planned for 
1996. 

A broad range of technical subjects 
connected with the development of 
liquid metal cooled reactors is under 
review, including two co-ordinated 
research programmes on "Intercom-
parison of seismic analyses codes and 
acoustic signal processing". Co-ordi-
nation meetings were held in India and 
Japan and results will be documented 
in 1995. 

The objective of the Agency's CRPs 
focusing on technical areas is to pro-
vide advanced high temperature gas 
cooled reactors (HTGRs) with a high 
degree of safety. Another CRP is 
concentrating on the evaluation of 
high temperature heat application 
processes for coupling to the High 
Temperature Engineering Test Reactor 
under construction in Japan. 

Non-electrical 
applications 
of advanced 
reactors 
Following the resolution for producing 
potable water economically, adopted 
at the regular session of the General 
Conference in 1994, the Agency has 
initiated an Options Identification 
Programme. It will reduce the broad 
range of possibilities fot the coupling of 
nuclear energy sources with desalina-
tion processes to a more limited set of 
practical demonstration projects. 

A meeting concerned with technical 
and economic developments in sea-
water desalination using nuclear ener-
gy was held in Cairo. The purpose was 
to evaluate current and future options 
for local participation in the planning, 
manufacturing, construction, opera-
tion and maintenance of desalination 
complexes using nuclear energy, both 
at the level of individual countries and 
on a regional level. 

Nuclear fusion 
In the field of nuclear fusion research 
and engineering, a co-ordinated re-
search programme on lifetime predic-
tions for the first wall of fusion machines 
was completed in 1994. The objective 
was to compare methods used in 
various laboratories with the results of 
experiments at the Ispra Joint Research 
Centre. A technical document report-
ing on the results will be prepared in 
1995. 

The 15th conference on Plasma Physics 
and Controlled Nuclear Fusion 
Research, held in Seville, Spain, in 
September and October, indicated 
the steady progress made in plasma 
science and fusion technology world-
wide, both in magnetic and inertial 
fusion research. 





The IAEA continued to furnish relevant 
information essential for the decision 
making process in Member States. Its 
activities are focused on ensuring safe-
ty, reliability and economic viability 
while minimizing the environmental 
and health impacts of nuclear fuel 
cycle facilities. Priority attention was 
also given to safe management of 
spent fuel and plutonium. 

Problems associated with the increas-
ing amounts of separated plutonium 
became an issue of special inter-
national concern, The Agency contin-
ued to collect relevant data to deter-
mine the present situation and to assist 
reliable forecasting. 

Three safety documents on the safe 
storage of spent fuel from power reac-
tors were published in 1994. The prepa-
ration of a safety document on the 
safe handling of spent fuel from 
research reactors was initiated. 

Raw materials 
for reactor fuels 
In 1994, world uranium production con-
tinued to decline, following a trend 
that started in 1988. Six countries — 
Australia, Canada, Kazakhstan, Niger, 
the Russian Federation and Uzbekistan 
— produced over 66% of total world 
uranium production, estimated to 
have been just under 32 000 t. World 
production met only 55% of world 
reactor requirements resulting In an 
unbalanced supply/demand relation-
ship. 

It is estimated that world nuclear elec-
tricity generating capacity will grow 
from 337.8 GW(e) in 1993 to about 
446 GW(e) in 2010. Most of the require-
ments will have to be met through the 
expansion of existing facilities and 

p a g e 13 General view of feed pond zones at 
the Sellafield reprocessing plant (BNFL) 

the development of new production 
centres. 

With the integration of data from the 
former USSR, Eastern Europe and 
China, the preparation of a world atlas 
of uranium deposits is now complete. 
The atlas contributes to the analysis 
and understanding of the past and 
present world uranium supply. It also 
provides data on deposits that may be 
of economic interest in the future. 

Reactor fuel 
technology and 
performance 
As the result of a co-ordinated research 
programme carried out from 1990 to 
1994, the final report on burnable 
absorbers for light water reactor (LWR) 
fuels was prepared and will be pub-
lished in 1995. The Introduction of burn-
able absorbers Into fuel is expected to 
allow considerable increases In fuel 
burnup. The report illustrates the fuel 
properties, manufacturing techniques, 
design approaches, utilization perfor-
mance and potential impacts on the 
back end of the fuel cycle of burnable 
absorber fuel. 

It is estimated that the world inventory 
of separated civilian plutonium crossed 
the 100 t level during the early part of 
1994. The data collected on projected 
separation and rates of use for pluto-
nium are being checked and refined. 

Spent fuel 
management, 
technology 
and safety 
Safety and Engineering Aspects of 
Spent Fuel Storage was the title of a 



Research reactor at Bataan, Indonesia (Meyer/IAEA) 

symposium organized jointly with the 
Nuclear Energy Agency of the Orga-
nisation for Economic Co-operation 
and Development (OECD/NEA). It pro-
vided an opportunity for an exchange 
of information on the state-of-the-art 
and prospects for spent fuel storage. 
The changes in nuclear policy across 
the world, together with practical 
considerations, have made interim 
storage in the nuclear power industry a 
necessity, 

A Technical Committee meeting on 
remote technology related to the 

handling, storage and/or disposal of 
spent fuel, was organized in co-opera-
tion with Sandia National Laboratories 
in Albuquerque, USA. It was noted that 
many operators are becoming aware 
that remote technology is a cost effec-
tive option for a wide range of opera-
tions. One of the reasons for the major 
change has been the development of 
a new generation of remote handling 
products, i.e. robots, manipulators, 
tools, sensors and the associated soft-
ware and hardware. These products 
are now inexpensive and easily avail-
able. 
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Technician measuring krypton-85 gas in air (RPH) 

A regional workshop — for Eastern 
Europe and the Middle East — was 
held in Budapest. Hungary within the 
framework of a technical co-operation 
project. Problems related to the stor-
age and management of spent fuel 
from research reactors were discussed. 
It was an opportunity for the partici-
pants to discuss their special problems 
and concerns about spent fuel storage 
with experts from Member States who 
have experience in the design, con-
struction, licensing and day-to-day 
operation of safe, reliable interim 
storage facilities, both wet and dry, for 
various types of spent research reactor 
fuels. 

Information on 
the nuclear fuel 
cycle 
The updated Nuclear Fuel Cycle 
Information System database (NFCIS) 
was the source for a new publication 
on civilian industrial nuclear fuel cycle 
facilities. The publication, was issued in 
1995, contains information on 433 
nuclear fuel cycle facilities in 46 coun-
tries. The NFCIS database will continue 
to be updated and will be issued in 
electronic form. 

Benchmarking of the nuclear fuel 
cycle actinide database continued. A 
comparison was made between the 
worldwide estimates of spent nuclear 
fuel arisings, the quantities of actinides 
generated, fuel fabrication and natur-
al uranium requirements, on the one 
hand, and the available data on 
actual inventories and requirements of 
the nuclear fuel cycle, on the other. 





Storage of vitrified high level waste (BNFL) 

The essential objective of radioactive tion in the field of radioactive waste 
waste management is to protect management, the Agency focused 
people and their environment, on: continued implementation of the 
Radiological risks need to be avoided Radioactive Waste Safety Standards 
under any circumstances. Therefore, (RADWASS) programme; development 
protective criteria for the environment of radiological and safety criteria for 
have to be established so that the waste disposal and the co-ordination 
responsibility of finding solutions for of International radiological and envi-
wastes produced now is not left to ronmental assessment projects; and 
future generations. implementation of programmes for 

improving national infrastructures and 
In 1994, international normative work the fostering of mechanisms for better 
regarding radioactive wastes contin- and more effective technology 
ued to advance. In accordance with transfer, 
a request by Member States for more 
international guidance and co-ordina- The Agency was also requested to 

develop guidance on exemption of 
disposal of materials at sea. The dispos-
al of radioactive wastes by dumping at 

p a g e 17 Storage facility for spent fuel at sea V.'OS banned by international 
Oikiluoto in Finland CTVO) agreement in February 1994. 



nuclear fuel cycle in order to minimize 
the generation of radioactive wastes. 
The report on the back end of the 
cycle was completed and published. 

Quality assurance and quality control 
requirements for radioactive waste 
packages were featured in two 
reports. The report specifying quality 
assurance requirements to be met 
during container fabrication, waste 
immobilisation and packaging, interim 
storage, and waste emplacement 
operations was completed and 
approved for publication. The second 
report will provide guidance on the 
quality assurance arrangements and 
process controls necessary to ensure 
that the waste packages meet accep-
tance criteria for iong term storage 
and disposal. 

Publication of the last two documents 
completes a series of technical manu-
als for the handling and processing of 
radioactive wastes generated from 
nuclear applications. The series meets 
the needs of Member States that 
generate small volumes of radioactive 
wastes and provides straightforward 
and low cost solutions to waste hand-
ling and processing problems. 

Handling, 
treatment, 
conditioning 
and storage of 
radioactive 
wastes 
Minimizing volumes of radioactive 
wastes generated from nuclear fuel 
cycle facilities is one of the major aims 
of radioactive waste management. 
Two reports were produced covering 
the technical, administrative and pro-
cedural options which can be applied 
at the front and back ends of the 

Radioactive 
waste disposal 
In 1994, a report was completed on the 
technologies for near surface disposal 
systems for low and Intermediate level 
radioactive waste. Conceptual, basic 
and detailed design phases are 
defined, as well as specific technical 
objectives and the scope of design 
activities for each phase. The docu-
ment also includes a summary of 
Member States' experience and a 
checklist of design requirements. 

Another report reviews Member States' 
experience in technologies for deep 
geological disposal of high level 
radioactive wastes. The report also 



IAEA seal boxes on dry storage cylinders at the Wolsong nuclear power plant Republic of Korea 
(Meyer/IAEA) 

provides information on the know-
ledge and data gained in siting under-
ground research laboratories. 

A project on assessing the technical, 
institutional and economic factors 
important for developing regional 
waste disposal repositories has been 
started. Safety, liability, public accep-
tance, safeguards, R & D and other 
Implementation aspects are elements 
being addressed in the project. A draft 
report has been produced which out-
lines 1he preliminary considerations for 
the regional repository concept, and 
an assessment of the factors involved is 
continuing. 

The analysis of the need for and formu-
lation of guidance for long term main-
tenance of records and documents for 
radioactive waste repositories was ini-
tiated in 1994. The maintenance of 
records and documents for the post-
operational period of radioactive 
repositories is seen as a factor in 
providing protection of man and the 
environment against the effects of the 
radiation from the waste after closure 
of the repository. Documents on the 
subject are under preparation for near 
surface and geological repositories. 

Decontamination 
and 
decommissioning 
of nuclear 
installations 
Activities were focused on project 
planning and management for 
decommissioning operations. A report 
reviewing the relevant safety, tech-
nical and economic factors for possi-
ble decommissioning strategies was 
finalized and approved for publica-
tion. 

During 1994, a project on environmen-
tal restoration In the countries of 
Eastern Europe and the former USSR 
focused on the identification and 
characterization of radioactively cont-
aminated sites. Before any action on 
environmental restoration could be 
taken, it was necessary to obtain an 
overview of the environmental state in 
each of the countries. The Agency 
requested selected Member State 



Regional low level waste disposal at Dukovany nuclear power plant. Czech Republic (CNRI) 

experts to survey and categorize the 
sites according to location, volume 
and radioactive concentration. The 
results of the project will be published 
in 1995. 

Radiological 
and 
environmental 
aspects 
of waste 
management 
Emphasis continued to be placed on 
development of safety criteria for 
radioactive waste repositories. The dis-
cussions on Principles and Criteria for 
Radioactive Waste Disposal related to 
indicators of safety for waste reposito-
ries and of the nature of safety assess-
ments over long time-scales, which 
have taken place during the last three 
years, resulted in the publication of a 
report. 

Progress was made in a project 
(International Arctic Seas Assessment 
Project) on the potential impact of the 
high level radioactive wastes dumped 
in the shallow waters of the Kara Sea. 
The Agency will present a report on the 
issue in 1996. The national modelling 
groups taking part in the project are 
improving their ability to represent 
radionuclide movement in the Kara 
Sea and surrounding seas. The third 
joint Norwegian-Russian cruise to the 
area in 1994 obtained useful data on 
the wastes dumped in two of the bays. 
The measurements made during the 
cruise confirmed that very little 
radioactivity has been released to 
date from the dumped wastes. 

During 1994, two reports on intercom-
parlson exercises were completed. Sea 
water and fish were collected in the 
Irish Sea for large scale intercompari-
son exercises. A specific exercise was 
organized at the request of the French 
Comm/ssar/af à l'énergie atomique 
around the Mururoa atoll. Three specif-
ic intercomparlson exercises on sedi-
ment samples were completed in the 
Baltic Sea. New techniques were 
established and applied. 



Crane used for manipulating drums containing 
radioactive waste 

New techniques were also developed 
in the application of multitracer 
gamma spectrometry for simultaneous 
measuring of the transfer of radio-
nuclides and heavy metals through 
key marine food chains. Laboratory 
experiments have demonstrated that 
certain sea bottom dwellers such as 
starfish and sea urchins accumulate 
and strongly retain the key radio-
nuclides as well as several heavy 
metals. These results are essential for 
developing radionuclide food chain 
transfer models. 

Waste 
management 
planning and 
infrastructure 
Based on data provided by Member 
States, the second edition of the 
Radioactive Waste Management 
Profiles was published. The Profiles con-
tain data about national programme 
plans and activities, including informa-
tion on waste management authorities 
and organizations, waste type and 
volume, treatment and conditioning 
methods, storage and disposal plans, 
and site information. 

The Radioactive Waste Standards 
(RADWASS) programme is regularly 
reviewed and updated. In 1994, an 
Extended International Radioactive 
Waste Management Advisory Com-
mittee (INWAC) was formed to review 
all RADWASS documents prior to 
approval by the Board of Governors. 
Although broad consensus on these 
documents was reached, some 
Member States requested further 
harmonization with other Agency 
Safety Series publications before sub-
mission to the Board of Governors. 

Direct assistance and support for 
national waste management pro-
grammes was provided for Slovakia, 
under the Waste Management 
Assessment and Technical Review 
(WATRP) peer review service offered by 
the Agency, Following a request from 
the Nuclear Regulatory Authority of 
Slovakia, the Agency convened a 
team of experts from Canada, Finland, 
France, Germany and Spain. The 
expert team reviewed the pre-
operational safety report for the 
Mochovce waste disposal facility. 

During 1994, Waste Management 
Advisory Programme (WAMAP) mis-
sions were conducted to Lebanon, 
Saudi Arabia, the United Arab Emirates 
and Uruguay. 





Member States have shown continued 
interest in the programme on compar-
ative assessment of nuciear power and 
other energy sources. The programme 
incorporates health and environ-
mental aspects, as well as technical 
and economic factors. Ensuring an 
adequate supply of electricity is a pre-
requisite for social and industrial devel-
opment but at the same time mitigat-
ing the impact of human activities on 
health and environment have 
become worldwide priority objectives. 

Work continued on several projects 
and databases related to the collec-
tion of data and analysis of the costs of 
nuclear power as compared to other 
energy systems. In particular, the costs 
of pollution abatement technologies 
were analysed and a preliminary 
assessment of their influence on the 
competitiveness of nuclear power was 
carried out. The results are to be 
desseminated through seminars, work-
shops and training courses. 

A regional study for North Africa on the 
economic evaluation of potable water 
production through desalination using 
nuclear energy was completed. The 
study covers the analysis of potable 
water demand in the region, identifi-
cation of sites for desalination plants 
and an assessment of the economics 
of nuclear power for potable water 
production, 

In conjunction with the development 
of guidelines for integrated risk assess-
ment and management in large indus-
trial areas, support continued for case 
studies in North Bohemia In the Czech 
Republic, and In Zagreb, Croatia. A 
new case study In St. Petersburg in the 
Russian Federation has also been initi-
ated. 

The Agency participated in the 
plenary meeting of the Inter-
Governmental Panel on Climate 
Change (IPCC) held in November in 

p a g e 23 Takabima nuclear power plant, 
Japan 

Nairobi. The Agency also participated 
in meetings of the three IPCC Working 
Groups. A supporting document to the 
IPCC Second Assessment Report on 
nuclear power as an option for allevi-
ating greenhouse gas emissions was 
prepared for publication in 1995. 

Collection of water running off tree surfaces for 
CS-137 analysis (RPII) 

To assist comparative assessment in 
energy planning and electricity system 
analysis, a software package — known 
as 'DECPAC Phase V — was devel-
oped for release in 1995. The software 
is an integrated package, which takes 
into account economic and environ-
mental factors, and is designed for use 
on PCs. 

Technician analysing environmental samples in 
the laboratory of the Radiological Protection 
Institute. Ireland (RPII) 





Samples being analysed In the Safeguards Analytical Laboratory. Seibersdorf meet 
the requirements of the safeguards accounting verification CAEA) 

Oil contaminated sediments in the aftermath of 
the Gulf war (IAEA) 

p a g e 2 5 In situ experiments off Monaco (IAEA) 

One of the few organizations with its 
own laboratories to support technolo-
gy transfer, the IAEA provides research, 
scientific and technical assistance to 
developing Member States on request. 

The Agency's Laboratories at its head-
quarters at Seibersdorf near Vienna pro-
vide services for Agency programmes in 
physics, chemistry, hydrology, nuclear 
medicine and, jointly with the Food and 
Agriculture Organization (FAO), in agri-
culture. 

Mainly through training courses, on-
the-job-tralning and. laboratory ser-
vices, the Laboratories help to transfer 
nuclear techniques used to address a 
variety of problems in agriculture, med-
icine and industry. For example, the 
Laboratories support the establishment 
of international measurement stan-
dards for radiation therapy. They also 
produce and distribute FAO/IAEA/ 
WHO/lnternatlonal Office Epizootics 
(OIE) standardized kits used in livestock 
disease control programmes world-
wide. 

The IAEA Marine Environment Labo-
ratory (IAEA-MEL) in Monaco carries 
out studies of radioactivity in the 
marine environment, collaborating 
with oceanographic institutes world-
wide and conducting projects in co-
operation with the United Nations 
Environment Programme (UNEP). 





In Bamako, Mali, participants in a project supported by the IAEA and Italy learn the use of molecular 
techniques in studies of malaria (Casteiino/IAEA) 

The Agency's research and technical 
co-operation activities are aimed at 
helping the Member States to become 
self-reliant in nuclear science and 
technology. To achieve that goal and 
realize the benefits of nuclear tech-
nologies in achieving national devel-
opment goals. Agency assistance pro-
jects are formulated and undertaken 
in partnership with Member States. 

In 1994 the Board of Governors 
approved the 1995-1996 Technical Co-
operation Programme, including 
11 new model projects. The new model 
projects were formulated to address 
high priority national objectives and 
reflect substantial national commit-
ment to achieving results. 

In recent years, the emphasis in global 
technical co-operation has been on 
water resources, food security, health 
and nutrition, the environment and the 
alleviation of poverty. The Agency's 
technical co-operation programme for 
1995-1996 reflects a clear orientation 

p a g e 27 IAEA supported training of scientific 
fellows and visitors in low level radiation 
monitoring (IAEA) 

towards these priorities. It also encom-
passes the Agency's efforts to create 
programme links with multilateral and 
bilateral development organizations, 
and with sources of supplemental 
financing such as the International 
Fund for Agricultural Development and 
the Global Environmental Facility. 

The dependence of countries of 
Eastern Europe and the former USSR on 
WWER and RBMK reactors is consider-
able. In 1994, a principal aim of tech-
nical co-operation activities in Europe 
and the countries of the former USSR 
was the identification of design and 
operational shortcomings of these 
reactors and their safety significance. 
Equally important was the assessment 
of the completeness and adequacy of 
the safety improvements proposed or 
being implemented. 

New resources available for technical 
co-operation totalled $ 52.-3 million, a 
slight reduction from 1993, The major 
source of technical co-operation funds 
continued to be the Technical Assis-
tance and Co-operation Fund (TACF) 
with 84.7% of funding. 



Fields of activity 
Basic human needs 

• water resources development 
- assessment of ground and 

surface water resources and dynamics 
• agriculture 

- mutation breeding 
- fertilizer and soli nutrition 
- pest control 
- use of agrochemlcals 

> livestock 
- reproduction 
- health 
- nutrition 

" • health care 
- radiation therapy 
- nuclear medicine/diagnostics 

Industrial applications 
. non-destructive testing 
• hydrology 

- silt 
- movements/desimentology 
- geothermal studies 

• radiation processing 
- surface coating 
- radiation sterilization 
- food preservation 
- sterilization of medical products 

> Isotopic tracers for Industry 
• nuclear gauging for industry 
•• - paper 
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- food processing 
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IAEA supported training of scientific fellows and 
visitors at the IAEA's Seibersdorf Laboratories 
(IAEA) 

The Technical Co-operation pro-
gramme and support comprised 1192 
operational projects in 1994. Most of 
them — 1114 projects — continued 
from 1993. During the year, 289 projects 
were completed.The projects are sup-
ported by technical staff of the 
Agency's Departments of Research 
and Isotope and Nuclear Energy 

A record number of 3205 expert and 
lecturer assignments were carried out 
by 2022 individuals for a total of 
1288 months. The total number of train-
ing courses was 127. This training pro-
gramme included 18 interregional, 
95 regional and 14 national courses. 

Assistance to the different regions 
reflected shifts to Africa and Europe. 
Asia and the Pacific continued to 
receive the largest share, with 24.8%, 
but Africa again increased its share to 
24.3%, the highest level yet achieved. 



Technical assistance co-operation 
disbursements by area of activity in 1994 

(in thousands of dollars) 

Nuclear power 

Nuclear fuel cycle 
Radioactive 
waste management 

Food and agriculture 

Human health 

Industry and 
earth sciences 
Physical and 
chemical sciences 

Radiation protection 

Safety of 

nuclear installations 

Safeguards 
Direction and support 

Comparative 
assessment 

0 2.000 4.000 6.000 S.000 10.000 12.000 

Technical assistance 
co-operation implementation 

by region in 1994 
Middle East & Europe 23.1% 

Interregional 6.1% 
Global 1.2% 

Africa 23.8% 

Latin America 22.5% 

Asia & Pacific 23.3% 

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 mis-
cellaneous 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 





The number of starving and under-
nourished people worldwide has 
reached dramatic levels. It is not only 
imperative to increase the food supply 
for the hungry but also to meet their 
needs in terms of protein and calorie 
Intake. 

The food and agriculture programme 
of the IAEA operated jointly with the 
Food and Agriculture Organization 
of the United Nations (FAO) assists 
Member States in the use of nuclear 
techniques In agricultural research and 
development in order to improve the 
quantity and quality of food and fibre 
produced. This implies, among other 
things, optimizing the use of scarce 
resources for agricultural production 
while protecting the environment. 

Progress has been made in addressing 
various problems related to the pro-
duction, protection and preservation 
of crops and livestock by applying 
nuclear techniques wherever possible. 

Soil fertility, 
irrigation 
and crop 
production 
Better nitrogen fixation is a key to 
increasing soil fertility and plant nutri-
tion and the protein content of food 
crops. Considerable attention has 
been given to maximizing biological 
nitrogen fixation from the atmosphere. 
A regional co-ordinated research pro-
gramme for Asia and the Pacific is 
using isotope techniques to measure 
the nitrogen fixed in different lines, cul-
tivars and mutants of chickpea, cow-
pea, groundnut, mungbean.and soy-
bean. The aim is to identify superior 

p a g e 31 Increased yield and improved quality 
of African rice (oryza giaberrima) is important to 
the Sub-Soharan region. The white grain mutant 
was obtained after mutagenic irradiation treat-
ment of the red grain parent variety 

Use of isotope techniques for testing soil fertility 
at the FAO/iAEA Agriculture and Biotechnology 
Laboratory at Seibersdorf 

plants and management conditions 
(e. g. for Rhizobium Inocula lion) that 
will give higher nitrogen fixation and 
grain yield. 

Plant breeding Is also being used to 
develop crop varieties which combine 
the desirable genetic traits of high 
nitrogen fixation and high yield. 
Recently, attempts have been made 
to quantify the benefits of including 
high nitrogen fixing legumes into crop-
ping systems. The results have demon-
strated around 20-30% higher cereal 
grain yields in legume-cereal rotations 
versus cereal-cereal rotations. 

Activities in several countries focus on 
optimizing the use of plant nutrients 
for sustainable agricultural practices 
and environmental protection. A co-
ordinated research programme on 
increasing and stabilizing plant pro-
ductivity in low phosphate soils in the 



Rice planting at the International Rice Research Institute near Manila, Philippines which has the world 
rice archive containing 8000 varieties of rice from all over the world (Meyer/IAEA) 

semi-arid and subhumid tropics and 
subtropics involved the search for 
genotypes of food crops and trees 
that are highly efficient in the use 
of limited supplies of water and phos-
phorus. 

Several genotypes of wheat tested in 
Morocco and Tunisia were found to be 
more efficient in utilizing water than 
others. Only two of these. Massa and 
Sarif, showed the combined features 
of high water use efficiency and high 
yield. 

In Sierra Leone, significant genotype 
variation in phosphate use efficiency 
was discovered in the cowpea geno-
types tested. Two genotypes exhibited 
both high phosphate use efficiency 
and high grain yield. 

In Kenya, field studies with tree species 
showed that of the 21 tree prove-

nances tested, a Prosopis from Costa 
Rica and a Casuarina from Senegal 
emerged as best with respect to 
adaptability to phosphorous deficient 
soils. In the Sudan, studies with the gum 
arabic tree Acacia Senegal revealed 
that three provenances were superior 
to the other eleven tested in their 
ability to survive and produce sufficient 
biomass in scarce water environments 
such as those prevailing in the gum-
belt region. 

Detailed studies on selected geno-
types indicate that the root system 
plays a significant role in making some 
genotypes more efficient than others 
in their ability to take up and use both 
water and phosphorous. 

Efforts to increase the effective use of 
scarce water resources produced 
promising results. A co-ordinated 
research programme on the assess-



Early maturity is desirable for crops in stress-prone 
areas. A mutant variety of barley 'una-la moiina 
95" (r.) suited to the highlands of Peru was 
obtained through gamma irradiation of the 
parent variety (I.) (Maiuszynski/IAEA) 

ment of irrigation schedules in field 
crops in order to increase the effective 
use of water has identified growth 
stages of maize, wheat and cotton 
that are more resistant to drought. By 
reserving the water for the less drought 
resistant stages, optimum crop growth 
and yield can be obtained with mini-
mum water requirements. 

At the FAO/IAEA Agriculture and 
Biotechnology Laboratory in Seibers-
dorf near Vienna, Austria, approxi-
mately thirty field, greenhouse and 
laboratory experiments were conduct-
ed in 1994. Isotopic studies at the Labo-
ratory contributed to the development 
and transfer of nuclear technology In 
soil science and plant productivity in 
support of the various co-ordinated 
research programmes. These tech-
niques were used in various ways to 
optimize the use of soil resources (nutri-
ent and water) for increasing crop pro-
ductivity and minimizing the impact of 
the excess use of fertilizer on the envi-
ronment. 

Plant breeding 
and genetics 
Nuclear techniques, often in connec-
tion with other biotechnologies, are 
being used to develop new cultivars of 
important food crops. Irradiation-
derived mutants, which are geneti-
cally different from parent stock, are 
selected. 

The first Research Co-ordination meet-
ing on induced mutations in connec-
tion with biotechnology for crop 
improvement in Latin America was 
held in October in Guatemala. This 
recently launched programme will 
build on results and experience from 
previous regional technical assistance. 
Areas of research and strategies were 
discussed for crops including rice, 
wheat, barley, quinoa, banana, sugar-
cane, chrysanthemum, citrus and 
grape. 

A programme on the genetic improve-
ment of basic food crops in Africa has 
produced promising results. For 
instance, in Mali, several improved 
mutants of the local varieties of 
sorghum and African rice (Oryza 
glaberrima) were obtained by gamma 
irradiation. The mutants of sorghum are 
shorter and have improved grain 
quality and greater drought tolerance. 
Two of the mutants have light orange 
coloured, vitreous grain, which is pre-
ferred by the local people for cooking. 
It is now proposed to test the selected 
mutants in multilocation trials, officially 
release them as varieties and sub-
sequently multiply the seed for distribu-
tion to growers. 

The mutants of African rice have white 
grains instead of the red kernel of the 
parental variety, and one of them 
matures earlier, White grain rice sells at 
a premium price over the red grain 
types. However, overall performance 
and consumer acceptance will have 
to be tested further before they can be 
officially released as varieties. 



The research and development activi-
ties of the Agency's Laboratories a t 
Seibersdorf focused on optimizing 
mutation induction techniques for 
creating genetic variation through 
minimizing plant Injury and Increasing 
overall efficiency. Special emphasis 
was given to crops such as banana, 
plantains, cassava and rice, which 
are of importance to developing 
countries. 

In rice breeding, studies focused on 
three approaches for in vivo and in 
vitro mutation breeding. Many mutants 
were observed and subsequently 
selected for traits such as stem height, 
maturity period, plant shape, panicle 
size and grain size. 

The Laboratory continued to provide 
training in appropriate technologies so 
as to allow developing country scien-
tists address specific problems in plant 
mutation breeding. It also continued to 
provide services in the mutagen treat-
ment of seeds, organs and tissue cul-
ture in support of mutation breeding 
activities in Member States. 

Animal 
production 
and health 
Nuclear techniques continued to play 
a useful role as a tool for tackling ani-
mal nutrition and herd health prob-
lems. A new radioimmunoassay (RIA) 
technique for measuring progesterone 
in milk was developed to enable coun-
terpart scientists monitor the reproduc-
tive status of livestock. The new tech-
nique allows a greater degree of self 
rel'ance since all the materials apart 
from the antibody can be prepared or 
purchased locally in Member States, 
thus ensuring sustained use of RIA 
technology. 

Under an interregional co-ordinated 
research programme Involving animal 
production research Institutes in Asia 

preparing fodder for buffalo In Indonesia 
(Meyer/IAEA) 

and Latin America, measurements of 
progesterone by RIA and nutritional 
metabolites by clinical chemistry are 
being used to assess the reproductive 
and nutritional status of dairy cattle 
kept by smallholders. Together with 
basic productivity parameters these 
measurements are being used to 
identify management and nutritional 
constraint to milk production. Later, 
simple, low-cost interventions based on 
locally available feed resources will be 
investigated with a view to improving 
milk production and monitor the sus-
tainabllity of these interventions. 

New techniques have been devel-
oped for diagnosing animal diseases 
such as rinderpest, brucellosis, try-
panosomiasis and enzootic bovine 
leukosis. The FAO/IAEA Central 
Laboratory in Seibersdorf continued its 
support of animal health programmes 
to counterpart laboratories In about 
60 Member States. In 1994, kits suffi-
cient for 0.7 million individual animal 
disease tests were distributed. 



Preparation for aerial release of reproductively 
sterile male tsetse flies for the fly eradication 
programme on Zanzibar. United Republic of 
Tanzania 

Medfly larvae at the entomology unit of the 
FAO/IAEA Agriculture and Biotechnology 
Laboratory at Seibersdorf (IAEA) 

Insect and 
pest control 
The economy and reliability of the 
sterile insect technique foi the eradica-
tion of fruit flies have been improved. 
The technique is based on the use of 
radiation for sexual sterilization of male 
insects. 

Substantial progress was made in the 
eradication of the Mediterranean fruit 
fly in the Province of Mendoza in 
Argentina. In collaboration with the 
provincial and federal governments, 
200 million sterile flies were released 
weekly covering the 650 000 hectares 
of orchards and urban areas of the 
province. Commercial fruit crops are 
already free of the pest, and eradica-
tion in urban areas will be attempted in 
the 1995-1996 season. 

The tsetse fly sterile insect technique 
eradication programme in Zanzibar, 
Tanzania, made rapid progress. For the 
first time, sterile tsetse flies were 
released by air. The entire southern 
part of the island, including the Jozani 
and Muyuni forests where the highest 
tsetse populations are located, Is now 
subject to aerial sterile fly releases. 
Sterile flies are being reared at the 
facility in Tanga, Tanzania, to comple-
ment those produced by the Seibers-
dorf Laboratories. The first phase of the 
refurbishment of the Tanga facility is 
complete, thereby increasing signifi-
cantly the sterile fly production capac-
ity. Fly monitoring indicates that one 
fourth to one third of all wild tsetse 
females captured in the entire south-
ern part of the island already show 
signs of induced sterility. 

Major progress was made in the devel-
opme;^ of genetic sexing strains for 
field jcation in sterile insect tech-
nique programmes. In support of a 
technical co-operation project In 
Tunisia, approximately one million 
sterile male medflies from the tempera-
ture sensitive strain — Vienna-42 — 



were supplied weekly for field release. 
During this large scale rearing and ship-
ping exercise many quality parameters 
of the strain were checked. The strain 
was recently supplied, upon request, 
to the fruit fly mass rearing factories in 
Hawaii, USA, and Guatemala. 

Agrochemicals 
and residues 
Pesticides are used worldwide to pro-
tect crops from various harmful organ-
Isms and to control insects which trans-
mit animal and human diseases. To 
avoid harmful side-effects on the envi-
ronment and human health it is neces-
sary to know and control what 
happens to them after application. 
Radiolabelled compounds are Invalu-
able tools for predicting the behaviour 
and effects of pesticides. 

Field and laboratory tests of insecti-
cides applied to cloth targets for tsetse 
fly control have shown that when 
applied in aqueous formulations the 
insecticide degrades quickly because 
of the action of sun and rain . However, 
the use of oil formulations of the 
insecticides containing an ultraviolet 
absorbing compound enhances 
both the environmental stability and 
toxicity to the flies. This technique was 
found to work with the pyrethroid 
insecticides including permethrin, 
which is relatively inexpensive, but 
environmentally unstable when ex-
posed to the weather. 

With regard to monitoring pesticides in 
food and the environment, the 
Agency supported work to establish 
which methods are most effective in 
reducing pesticide residues in veg-
etable oils. A co-ordinated research 
programme completed in 1994 evalu-
ated a variety of methods for extract-
ing and refining vegetable oils with 
regard to that goal. Over 20 methods 
from 12 countries were examined, 

Measuring pesticide photodegradation on 
cloth 

involving soybean, cottonseed, rape-
seed, sunflower, palm, olive and 
coconut. In general, steam deodoriza-
tion was effective for removing 
organochlorlne residues while alkali 
treatment was effective for organo-
phosphorous compounds. 

The Agency's Seibersdorf Laboratory 
was heavily involved with a number of 
co-ordinated research programmes, 
particularly those concerned with the 
ecological effects of insecticides in 
Africa and Central America and the 
use of nuclear and immunochemical 
methods of analysis. Analytical quality 



Irradiated chilies in India (Bare/India) 

Scientific officers from the RPH investigate the 
transfer of radionuclides from contaminated 
milk and cheese (Radiological Protection 
Institute. Ireland) 

assurance services were provided for 
several co-ordinated research pro-
grammes and some technical co-
operation projects. 

Food 
preservation 
The vital importance of food preserva-
tion is emphasized by the fact that no 
less than a quarter of the world's food 
production is lost after harvest. Food 
irradiation has proved to be a very 
effective method of food preservation 
and ensures high hygienic quality. 

Acceptance of irradiated food in 
trade is increasing worldwide. The 
mandate of the International Consul-
tative Group on Food Irradiation 
(ICGFI) was extended for another 
five years, i.e. until May 1999. China, 
Croatia, Cuba, the Republic of Korea 
and South Africa became members of 
ICGFI, bringing the total membership 
to 44. The principles and guidelines 
developed by ICGFI, especially in the 
area of irradiation as a quarantine 
treatment of fresh fruits and vegeta-
bles, received increasing recognition 
by governments and regional and 
international organizations. 

Irradiation facilities in Bangladesh, 
Canada and Cuba have been added 
to the international inventory of autho-
rized food irradiation facilities. Three 
companies in Mexico have decided to 
build commercial food irradiation facil-
ities to process food items for both 
domestic and export markets. China 
has built a semi-commercial irradiator 
in Beijing — with some input from the 
Agency — to process rice, garlic, 
spices and other food items. Feasibility 
studies conducted in Brazil and the 
Islamic Republic of Iran during 1994 
showed positive results. Several devel-
oping countries, including Bangladesh, 
China, Indonesia, the Republic of 
Korea, Mexico and Thailand, have 
introduced larger quantities of irra-
diated food into their domestic 
markets. 





The Agency's programme on human 
health gave highest prioiities to the 
curative and palliative treatment of 
cancer, establishment of comprehen-
sive quality assurance programmes for 
radiation dosimetry, the detection of 
diseases prevalent in children, and the 
assessment of nutritional status and the 
planning and evaluation of applied 
nutritional programmes for women 
and children. 

A new approach was also introduced 
to increase efficiency in co-ordinated 
research programmes dealing with 
advanced technology in nutritional 
studies by twinning developed and 
developing country institutes. 

Nuclear 
medicine 
Considerable progress was made in 
diagnosis of communicable diseases. 
Results from a co-ordinated research 
programme on tuberculosis have 
shown the potential of molecular 
methods in the early diagnosis of 
tuberculous meningitis, a condition 
that is especially difficult to diagnose 
and can lead to irreversible neurologi-
cal damage if specific treatment is 
delayed. A co-ordinated research 
programme on blood borne diseases 
has led to the development of kits for 
Chagas' disease and leishmaniasis. 

The techniques developed in research 
programmes on the detection of 
communicable diseases using radio-
active nucleic acid probes and the 
polymerase chain reaction can now 
be transferred from biological research 
institutes to clinical practice in hospitals. 

IAEA project on neo-natal hypothyroidism at 
Surot Thoni hospital in southern Thailand 
(Meyer/IAEA) 

Applied 
radiation 
biology and 
radiotherapy 
A model tissue banking project was ini-
tiated in Sri Lanka. Large scale produc-
tion has begun of clinical quality radia-
tion sterilized tissue grafts, such as 
bones, skin, fascia lata, duramater and 
chorion-amnion. 

p a g e 39 RPH inspector checking art x ray 
machine (Radiological Protection Institute. 
Irùland) 

Brachytherapy Is an effective method 
of treatment where the radiation 
source is in direct contact with the 



Himac — the world's first heavy-ion accelerator used specifically for radiotherapy of cancer 
(National Institute of Radiological Science. Japan) 

tumour. Progress in the development of 
new techniques, which effectively 
eliminate the exposure of staff to 
radiation, has resulted in a general 
resurgence of interest and an increas-
ing role of brachytherapy In cancer 
management. Further impetus has 
been given by the availability of In-
expensive PC based treatment plan-
ning systems which have been imple-
mented through a recently concluded 
research programme in the countries 
of the Asia and Pacific region. 

Visits to Beijing and the Chengde 
Cancer Institute were carried out to 
assess a new model of simple, reliable 
and cheaper Cobalt-60 teletherapy 
machine, which has been in use for 
some time there. The high cost of 

teletherapy units has made it very diffi-
cult to establish cancer facilities in 
developing countries. Simpler and 
cheaper models like this could provide 
tremendous help and assistance to 
many more countries in the develop-
ing world. 

To help developing countries start or 
upgrade radiotherapy facilities, sever-
al projects have been Implemented 
through technical co-operation pro-
grammes. Model projects in Ghana 
and Mongolia are currently in the early 
implementation phase. Expert missions 
to Bangladesh, the Dominican 
Republic and Jordan were carried out 
to assess current facilities and needs for 
training radiotherapists and medical 
physicists. 



Calibration of an ionization chamber at the IAEA's Dosimetry Laboratory at Seibersdorf 

Also, a pre-project mission to Zagreb 
and Split in Croatia was carried out in 
preparation of a new radiotherapy 
project. Personal contacts and meet-
ings with South African Medical 
Authorities were initiated to improve 
the possibility of training in many 
African countries, where the man-
power in the field of cancer therapy is 
badly needed, An agreement was 
reached to start training in radio-
therapy and medical physics early In 
1995 for African doctors. 

Exploration of the stimulative effects of 
low dose radiation has shown promis-

ing results. A co-ordinated research 
programme which was completed in 
1994 confirmed the existence of adap-
tive response to low dose radiation. 
Some of the molecular mechanisms 
involved relate to the stimulation of 
cellular repair capacity for damage. 
The findings are expected to have an 
impact on the interpretations of low 
dose radiobiological effects and, in 
particular, on attendant risk assess-
ment. 

Radiobiology data, generated through 
a co-ordinated research programme 
on the radiosensitivity of human 



tumours have illustrated that predictive 
assays can be utilized in radiotherapy 
treatment planning with the prospect 
of enhancing cancer cure rates. 

Dosimetry 
Dosimetry is a basic tool in safe and 
adequate application of radiothera-
py, making the Agency's worldwide 
support essential. The IAEA/WHO 
network of Secondary Standard Dosi-
metry Laboratories (SSDLs) presently 

includes 69 laboratories and 6 SSDL 
national organizations in 56 Member 
States, as well as 14 affiliated members 
(i. e. Primary Standard Dosimetry Labo-
ratories — PSDLs). The support to 
Member States laboratories has contin-
ued. Calibration of 14 secondary 
standard dosimeters was provided 
through the Agency's Laboratory at 
Seibersdorf. 

The IAEA/WHO Thermoluminescence 
Dosimetry (TLD) service continued for 
nearly 300 radiotherapy centres in 
developing countries, checking the 
calibrations of photon radiation beams 
from <ь°Со radiotherapy units and med-
ical accelerators used for patient treat-
ment. Two TLD dose intercomparison 
runs with 12 radiotherapy centres in 
Europe and the USA were implement-
ed for electron beams from medical 
accelerators. The results provided 
baseline data for energy correction 
factors needed to expand the IAEA/ 
WHO TLD service for electron irradia-
tion beams. For high dose dosimetry, 
an intercomparison for gamma ray 
irradiation beams amongst 9 calibra-
tion laboratories (six out of nine are 
primary laboratories), organized in 
collaboration with the International 
Bureau of Weights and Measures 
(BIPM), was started. The last such inter-
comparison was held about ten years 
ago. 

Nutritional and 
health related 
environmental 
studies 
Applied human nutrition research using 
nuclear and isotopic techniques cen-
tred on several fundamental issues. 
Work continued on a number of pro-
jects relating to undernutrition in chil-
dren and to micronutrient malnutrition 
in children and women. Two new large 
scale technical co-operation projects 



Shipboard preconcentration of water samples 
from the Kara Sea (IAEA) 

dealing with these topics were devel-
oped for Ethiopia and Peru (the latter a 
model project). 

Vitamin A deficiency, which is the most 
common cause of preventable child-
hood blindness and also weakens the 
immune system, currently affects 
around 200 million people, mostly chil-
dren living in developing countries. The 
new IAEA/WHO programme will be 
concerned with the use of isotope 
techniques to assess vitamin A status 
and will examine the bioavailability of 

carotenoids and their conversion to 
vitamin A. 

A new co-ordinated research pro-
gramme on comparative international 
studies of osteoporosis using isotope 
techniques was initiated. It is con-
cerned mainly with studies of bone 
density in selected population groups 
living in developing countries. 
Nutritional and: lifestyle data are being 
collected, and the role of trace ele-
ments in bone metabolism, composi-
tion, structure and disease will also be 
investigated. 

Work continued on studies of air pollu-
tion using nuclear related analytical 
techniques. Experience from a global 
co-ordinated research programme on 
this subject was used to develop similar 
activities within the framework of a 
joint UNDP/RCA/IAEA project which is 
using isotopes and radiation to 
strengthen technology and support 
environmentally sustainable develop-
ment. Arrangements were made to 
supply 15 countries in the Asia and 
Pacific region with a standard air 
sampler for the collection of airborne 
particulate matter. Intercomparison 
exercises were Initiated with three kinds 
of analytical quality control material. 

The IAEA Marine Environment Labora-
tory In Monaco (IAEA-MEL) continued 
to act as an experimental focal point 
for interagency co-operation on 
marine pollution monitoring. Significant 
new techniques were added to the 
Laboratory's analytical capability. 
Important results in 1994 included the 
observations that marine corals can 
record past contamination by oil and 
that pesticide behaviour in coastal 
waters is largely controlled by inter-
actions with organic humic com-
pounds. 

The resedrch and development work 
at the Agency's Laboratory at Seibers-
dorf focused mainly on environmental 
pollution studies using nuclear and iso-
topic techniques for investigations of 
environmental exposure to mercury 
and In air pollution research. 





The Agency's activities in industrial 
applications of radiation and radio-
isotopes have concentrated on 
methods for minimising industry related 
environmental pollution, non-destruc-
tive testing (NDT), and nucleonic con-
trol systems for on-line mineral analysis 
and tracer applications. 

The hydrology programme targeted 
several areas, including management 
of water resources and environmental 
investigations. A regional project on 
the use of nuclear and related tech-
niques for the study of leakages in 
dams and reservoirs was initiated in 
five Latin American countries. 

Industrial 
applications 
The applications of radiation technol-
ogy in bioengineering and the syn-
thesis of biomaterials were the subjects 
of two co-ordinated research pro-
grammes, In the programme on the 
synthesis of biomaterials which was 
completed in 1994 techniques were 
developed for the production of air 
permeable burn and wound dressings, 
and for the controlled release of 
drugs. Some of these applications are 
already in commercial use. 

The other co-ordinated research pro-
gramme, on the applications of radia-
tion technology, resulted in the devel-
opment of new radiation techniques 
for the Immobilization of bloactive 
materials for use as diagnostic re-
agents in the early detection of com-
municable diseases. 

Research on nuclear methods for 
reducing Industry related environmen-
tal pollution resulted in a new tech-
nique for removal of toxic components 
(S02, NOx) from coal burning power 
plants. 

p a g e 45 Ms.Brummer. Isotope Hydrology 
Section, working on a carbon-14 gas prepara-
tion line. (Pavlicek/IAEA) 

Techniques based on dual gamma, 
natural radiation, prompt gamma and 
X ray fluorescence methods were suc-
cessfully demonstrated for the determi-
nation of the ash content of coals from 
several other countries. Furthermore, a 
number of on-line nucleonic measure-
ment systems for use in coal fired 
power stations have been developed. 
Similarly, low coal ash gauges have 
been developed in Viet Nam and 
China. 

Development 
of water 
resources 
The increasing water deficit in the city 
of Caracas, Venezuela, made it neces-
sary to search for new sources to com-
plement the existing distribution sys-
tem, which is supplied by reservoirs. The 
rational exploitation of groundwater 
resources is expected to help supply 
drinking water to peripheral areas of 
the city. 

Various quantitative evaluation meth-
odologies for natural isotope data In 
groundwater systems were successfully 
assessed in a co-ordinated research 
programme on mathematical models 
for the quantitative evaluation of iso-
tope data in hydrology. 

New research on isotope techniques in 
investigations of lake dynamics was ini-
tiated. The emphasis Is on the water 
dynamics of large lakes and related 
problems, such as solute dynamics, 
sedimentation processes and isotopic 
effects clue to evaporation, 

A regional project was launched in five 
Latin American countries (Brazil, Costa 
Rica, Cuba, Mexico and Venezuela) 
with the aim of using nuclear and relat-
ed techniques for the study of leak-
ages in dams and reservoirs. These 
leakages endanger the stability of 



Study of groundwater flow dynamics in the Bangkok aquifer. Sampling of groundwater for analysis of 
radiocarbon contents (Meyer/IAEA) 

CRPs established in the current year 
Subject No. of participating 

years institutions 

Application of isotope techniques to study soil erosion and 3 10 
sedimentation rates in lakes and reservoirs 

Isotope techniques in groundwater pollution studies 3 13 

Ijotope techniques in lake dynamics investigations 3 8 < -

Isotope techniques In water resources investigations in arid 3 7 
and semi-arid regions „ ^ , , * í * 



Applying isotope techniques for water explo-
ration in the Sahel 

dams and could also cause significant 
water losses. 

Isotope techniques were used in geo-
thermal projects in El Salvador, Mexico 
and Greece, with Agency technical 
assistance. Investigations revealed 
that the origin and flow directions of 
geothermal waters could be identified 
and, to some extent, the temperature 
of geothermal reservoirs determined. 

Assistance was given for the develop-
ment of geochemical and isotope lab-
oratories in China, El Salvador, Ethiopia, 
Guatemala, Indonesia, Nicaragua 
and the Philippines. 

Co-operation was started with the 
Russian Federation and the Philippines 
to investigate and extend the applica-
bility of isotope geothermometry t o 
depths in geothermal systems where 
chemical indicators may fail. 

Water resources evaluation activities 
included a regional technical co-oper-
ction project on isotope hydrology in 
the Middle East, which was completed 
after four years. The aquifer systems 
investigated involve coastal aquifers in 
Lebanon and the Syrian Arab Repub-
lic, a karst aquifer in the Islamic Re-
public of Iran, aquifers with different 
characteristics in Jordan and in Turkey, 
overexploited karst aquifers in the 
United Arab Emirates, and water 
movement in the unsaturated zone in 
Saudi Arabia, the Syrian Arab Republic 
and Kuwait. 

Isotope techniques contributed to 
identifying groundwater origin and alti-
tude of recharge and characterizing 
the hydrogeological parameters of the 
aquifers in the Peruvian Altiplano. The 
results helped to make available addi-
tional sources of drinking water which 
are badly needed in Peru's arid 
coastal areas. 

In Costa Rica, Cuba and in Uruguay, 
environmental investigations with iso-
tope techniques were used in address-
ing pollution problems in a number of 
field studies carried out within the tech-
nical co-operation programme. 

Field experiments and studies using 
radioactive tracers were conducted in 
the Magdalena River, Colombia, and 
in the Haiphong port area in Viet Nam. 
Field work was initiated to tackle ero-
sion and siltation problems in the 
Danube delta, Romania, and the 
Markala Reservoir, Mali. 

I 
Co-operation between the Agency 
and the United Nations Educational, 
Scientific and Cultural Organization 
(UNESCO) in the field of isotope hydrol-
ogy continued with the convening of a 
working group in Vienna in December 
on nuclear techniques in hydrology. 





Maintenance of nuclear and electronic Instrumentation at the IAEA's Seibersdorf Laboratories, instru-
mentation unit (IAEA) 

The Agency continued providing 
nuclear data libraries and expert 
advice to Member States, encourag-
ing the international exchange of 
atomic and nuclear data and provid-
ing technical support and training for 
the maintenance of nuclear Instru-
mentation, research reactors and par-
ticle accelerators for a large variety of 
applications in national Institutes. 

p a g e 49 Computers have become essential 
tools in all nuclear activities (Mitsubishi) 

Nuclear and 
atomic data 
for applications 
Substantial progress was made in mod-
ernization of the computer related 
activities of the nuclear data centre. 
During 1994, the Agency fulfilled more 
than 800 requests from scientists in 
70 Member States by dispatching 
170 magnetic tapes, 510 diskettes and 
1600 copies of printed material, as well 
as arranging electronic data trans-
mission to 140 users. 



Further standardization of nuclear data 
software was achieved, Three of the 
four major nuclear data centres (in the 
USA, the Russian Federation and at the 
Agency) now use a common software 
package for database management 
and on-line services. The package was 
donated by the USA and recently 
installed in the Russian centre ai 
Obninsk. 

Improved nuclear data sets for fission 
reactor technology and safety were 
established. The first international 
benchmark calculation of the radio-
active inventory in fission reactors for 
decommissioning purposes was orga-

nized. It was demonstrated that suffi-
ciently accurate predictions of the 
amount of radioactivity produced 
during the service life of fission reactors 
inside the core and in pressure vessels 
can be made. 

Fusion Evaluated Nuclear Data Library, 
FENDL-1, became internationally avail-
able. This library is the result of Agency 
co-operation with several national 
nuclear data centres and research 
groups. It was selected to serve as the 
source of processed and tested 
nuclear data tailored to the require-
ments of the Engineering and 
Development Activities (EDA) of the 
International Thermonuclear Experi-
mental Reactor (ITER) project and 
other fusion related development pro-
jects. The complete FENDL-1 library was 
put on-line through Internet. 

A co-ordinated research programme 
was Initiated on the establishment of 
an international reference data library 
of nuclear activation cross-sections. 
The goal is the development of refer-
ence databases for nuclear waste 
Incineration, environmentally safe 
nuclear waste disposal and applica-
tions of intermediate radiations. 

Nuclear 
instrumentation 
The Agency continued to provide 
training in the repair and maintenance 
of nuclear Instrumentation. With the 
aim of fostering local expertise, region-
al centres for specialized group train-
ing were established in Brazil, Mexico 
and Colombia. These centres provide 
training in the repair and maintenance 
of multichannel analysers (Brazil), radi-
ation detectors and their analogue, 
electronics (Mexico) and nuclear 
instruments for medicine and gamma 
cameras (Colombia). 

Improvements to the analytical capa-
bilities of the nuclear instrumentation 



The Laboratory also organized an inter-
comparison survey to assess the quality 
of the analytical performance of XRF 
laboratories in Africa. Other Laboratory 
activities focused on the design and 
construction of special instruments and 
"training kits. Items to be mentioned 
are: 

• a high precision current source for 
the calibration of dosimeters; 

• a power supply unit for ionization 
chambers; 

• a portable dosimeter; 
• a switch-mode power supply and 

UNOLAB optical feedback pre-
amplifier training kits; and 

• a temperature control unit for a 
dosimetry irradiation chamber. 

Most methodological work carried out 
by the Laboratory in the field of XRF 
dealt with improvement of accuracy 
and detectability, as well as with the 
extension of the applicability range of 
the analytical technique. 

African electronic engineers receiving training 
at a course on nuclear instrumentation 
(Marko wicz/IA EA) 

A high volume sampler was installed at 
Seibersdorf to perform routine and sys-
tematic monitoring of air pollution as 
well as to provide adequate training 
opportunities in its use. 

used by Member States were also 
achieved by upgrading of several 
Agency software packages. | Г ^ 0 Г П С | 1 1 О П С | 1 

At the Seibersdorf Laboratory, in-house — i ^ + k ä 
services and technical support contin- v ^ " M T Г " 
ued to be offered to other parts of T h ö r v r ö + i ^ n l 
the Laboratory. In addition, technical l U l i r i ö U i ö l l O v J I 
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mental pollution monitoring In Africa. 

The main fields of research and training 
Within the framework of a regional for research at ICTP included: funda-
technical co-operation project, the mental physics and astrophysics; con-
Laboratory provided complete water densed matter physics; mathematics, 
preconcentration kits, Agency refer- physics and energy (plasma physics 
ence materials and standard samples and nuclear physics), physics and the 
for calibration and quality control, environment (geophysics, soil physics, 
chemicals, parts for spectrometry sys- climatology, atmosphere, aeronomy 
tems and updated versions of QXAS and radiopropagation, remote sensing 
(quantitative X-ray analysis) software. and mathematical ecology); bio-



physics and medical physics: and 
applied physics and high technology 
(microprocessors, communications, 
non-destructive evaluation, lasers and 
optical fibers and computer science). 

Activities were supported by contribu-
tions from Sweden, Japan, Kuwait, 
Spain, Italy, Brazil and France. The reg-
ular budget was composed of contri-
butions from the Agency ($1 -486 828), 
UNESCO ($373 500) and the Italian 
Government ($11 765 000). An extra-
ordinary contribution from the Italian 
Government, amounting to $3 692 300 
for 1994, was granted in April. 

In 1994, 120 scientists from developing 
countries carried out research at 
88 Italian academic and industrial lab-
oratories under a programme that 
started in 1983 with the financial sup-
port of the Italian Government and the 
main Italian research institutions. 

Numerous awards reflect the progress 
made in this field. The 1994 Dirac 
Medal of the ICTP was awarded to 
F. Wilczeck (Institute for Advanced 
Study, Princeton, USA) for his contribu-
tions to the development of theoreti-
cal physics. The 1994 ICTP Prize in the 
fields of mathematics, nuclear physics, 
plasma physics and other fields of 
physics, in honour of Sir Michael Atiyah, 
was awarded to Chao-Jiang Xu from 
Wuhan University, China, for his contri-
bution to non-linear sub-elliptic prob-
lems, symbolic calculus of sub-elliptic 
operators and diffraction problems for 
non-linear waves. 

Research 
reactors 
and particle 
accelerators 
Many countries use research reactors 
for research, as training tools, and for 
production of isotopes that can be 

Environmental pollution monitoring by 
measuring trace elements and radionuclides 
(including tow level radioactivity) in various 
samples at the IAEA's chemistry unit at 
Seibersdorf (IAEA) 

applied in industry, medicine and agri-
culture. The Agency is instrumental in 
promoting international co-operation 
and sharing of experience through 
publications, symposia and seminars, 
as well as by giving guidance and 
support. 

In 1994, technical support continued to 
be provided to enhance the level of 
utilization of research reactors in devel-
oping Member States. A Technical 
Committee meeiing was organized to 
encourage regional co-operation in 
this field. 

In order to enable the Agency's 
Laboratory at Seibersdorf to provide 
advanced analytical services in sup-
port of the Agency's programmes, it 
was decided to construct and install a 
beam line analytical facility at an exist-
ing accelerator in a nearby Member 
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Equipment used in environmental pollution 
monitoring at the IAEA's chemistry unit at 
Seibersdorf (IAEA) 

State. The beam line was inaugurated 
at the Laboratory for Nuclear 
Microanalysis at the Ruder Boskovic 
Institute in Zagreb. Croatia. Following 
the installation of the beam line, the 
Agency's Laboratory is now able to 
provide advanced analytical services 
and training in particle induced X-ray 

emission, proton induced gamma 
emission. Rutherford backscattering 
spectroscopy and nuclear reaction 
analysis. 

Chemistry 
The focus of the chemistry sub-
programme was on the production of 
high quality medical radioisotopes, 
diagnostics and therapeutic radio-
pharmaceuticals, in vivo diagnostic 
kits, radioimmunoassay (RIA)/immuno-
radiometric assay (IRMA) reagents and 
procedures. 

Research on alternative technologies 
forTechnicium 99 generators based on 
low temperature sublimation and gel 
elution demonstrated that these tech-
nologies are suitable for the prepara-
tion of high quality "Тс™ generators for 
use in nuclear medicine. The initial tests 
were carried out in China through a 
technical co-operation model project. 
Several other countries operating 
research reactors are now considering 
switching to sublimation or gel tech-
nology. 

A co-ordinated research programme 
on the preparation and evaluation of 
bulk reagents and ligands for radio-
pharmaceutical formulation kits was 
completed. Several new radiophar-
maceuticals for the brain, heart and 
kidneys were assessed and the tech-
nology involved in their preparation 
was shared. 

With respect to nuclear generated 
heat applications in the chemical 
industry, a demonstration of new 
processes with the Japanese High 
Temperature Engineering Test Reactor 
(HTTR) has been planned. 

Development work at the Agency's 
Seibersdorf Laboratory included 
reference materials for large scale 
monitoring for mercury and methyl-
mercury through hair analysis and 
materials for air pollution monitoring. 
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One of three new steam generators for Ringhals 3 nuclear power plant, Sweden (Siemens AG) 

On 17 June 1994, at a Diplomatic 
Conference in Vienna, representatives 
from eighty-four countries adopted the 
text of the Convention on Nuclear 
Safety. The Convention applies to 
'nuclear installations', defined as land 
based civil nuclear power plants, and 
Is the first international legal instrument 
that directly addresses the issue of 
safety of nuclear power plants. The 
safe use of nuclear energy remains 
however essentially a national respon-
sibility. 

page 55 IAEA OSART mission to Cofrentes, 
Spain (Mouchkin/IAEA) 

The Convention stipulates obligations 
for States party to the Convention to 
take national measures and to report-
on the measures taken to implement 
each obligation. Within six months of 
entry into force, a preparatory meet-
ing of the Contracting Parties is to be 
convened to lay out the structure of 
the required national reports and the 
mechanism for the peer review. 

The Convention on Nuclear Safety was 
opened for signing on 20 September 
1994 at IAEA Headquarters in Vienna, 
in conjunction with the thirty-eighth 
regular session of the General 



Conference. As of 8 December 1994, 
54 States have signed the Convention 
and one State has already ratified it. 
Consultations of Signatories of the 
Convention are under way. 

Basic nuclear 
safety principles 
and criteria 
During the regular session of the 
General Conference, senior regulators 

from over forty countries with nuclear 
power programmes reviewed the fol-
lowing topics: 

• utilization of the International 
Nuclear Event Scale (INES), 

• the future direction of Agency 
safety services, and 

• the control of large radiation 
sources. 

The Nuclear Safety Standards Advisory 
Group in its 1994 meeting concluded 
that the Group should serve as a 
source of expert advice on regulatory 
matters, giving priority to the develop-
ment, coverage and efficient imple-
mentation of the Agency's pro-
gramme on nuclear safety standards 
for nuclear power plants (NUSS). Two 
task groups were formed: one con-
cerned with reviewing and developing 
NUSS documents, the other concerned 
with regulatory practices. A Safety 
Guide on the periodic safety review of 
operational nuclear power plants was 
issued to provide a basis for dealing 
with the cumulative effects of plant 
ageing and technical standards 
development. 

A database on regulatory organiza-
tions and practices in Member States is 
being established by the Agency in 
co-operation with the OECD/NEA. This 
database lists the regulatory organiza-
tions in Member States and describes 
national practices that ensure radia-
tion protection and nuclear safety. 

Fulfilling its commitments to a joint ini-
tiative with UNDP to strengthen radia-
tion and nuclear safety infrastructures 
in countries of the former USSR, the 
Agency continued to collect detailed 
information. Fact finding missions to 
Moldova and to Belarus were among 
the eight missions to the countries of 
the former USSR. Visits to other 
countries are in the planning stage. On 
the basis of these missions, country 
assistance programmes were pre-
pared for Belarus, Estonia, Kazakhstan, 
Kyrgyzstan, Latvia, Lithuania, Moldova 
and Uzbekistan. 



Installation of a safety system between the 
containment and the reactor framework at the 
Goesgen nuclear power plant. Switzerland 
(Siemens AG) 

The Government of China and its 
National Nuclear Safety Administration 
invited the IAEA to conduct an 
International Regulatory Review Team 
(IRRT) mission. The objective was to 
perform a peer review of the regulato-
ry practices of the host country with 
existing internationally recognized 
practices. 

The areas reviewed were governmen-
tal organization and nuclear safety 
legislation, role and responsibility of the 

regulatory body, organization of the 
regulatory body, regulations and 
guides, licensing process, requirements 
on the applicants/licensees, review 
and assessment during the licensing 
process, regulatory inspection and 
enforcement, and finally emergency 
preparedness. 

Strengthening of regulatory bodies was 
also the aim of a meeting held in April 
in Kiev, Ukraine. The needs and priori-
ties for assistance through workshops, 
training courses, expert missions, fellow-
ships and scientific visits were Identi-
fied and a regulatory assistance pro-
gramme was established. 

Engineering 
safety issues for 
nuclear power 
plants 
These missions are linked In many cases 
to safety re-evaluations of plants built 
to earlier standards. In addition, two 
co-ordinated research programmes 
focusing on seismic aspects of nuclear 
facilities were in progress. 

Two fire safety missions were conduct-
ed in 1994: one to the Borssele nuclear 
power plant in the Netherlands, and 
the other to the Medzamor plant in 
Armenia. 

Operational 
safety of nuclear 
power plants 
The regulatory use of probabilistic safe-
ty assessments (PSA) has Increased in 
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IAEA OSART mission to Cofrentes. Spain (Mouchkin/IAEA) 

recent years. A Technical Committee 
meeting discussed and evaluated this 
topic in December, it was found that 
most of the countries were using PSA In 
support of more traditional safety 
assessment techniques to balance 
safety related decisions. Only a smali 
number of countries were using PSA In 
connection with licensing of their 
nuclear installations. It was recom-
mended that more concise guidance 
be developed, in particular for appli-
cation to older reactors. 

In order to assist national organizations 
involved in the Agency's Incident 
Reporting System (1RS) special guide-

lines were generated to identify the 
causes of events reported to the 1RS 
and to Improve reporting of human 
dominated occurrences in nuclear 
power plant events. An Advanced 
Incident Reporting System (AIRS) data-
base was developed to enhance the 
ability of nuclear safety experts to 
draw conclusions from the collection 
of 1RS national reports. 

1RS staff held a special meeting to 
review and prepare an in-depth study 
of a single event at the international 
level, in this case the primary system 
coolant leak event at the Kola-2 
nuclear power plant on 3 March 1994. 



IAEA OSARTteom at Takahama In Japan 
(Kansai Electric Power) 

Safety review 
services to 
nuclear power 
plants 
Six operational safety review team 
(OSART) missions were conducted 
during 1994, Including two safety 
review missions and seven follow-up 
visits. Since 1983 seventy-seven missions 
to 62 power plant sites in 28 Member 
States have been completed and 
30 follow-up visits carried out. 

To ensure that the programme meets 
the current needs of nuclear power 
plants and regulatory authorities effec-
tively, a fundamental review of the 
OSART programme was conducted. A 
new database compiling OSART 
mission results, available on diskette 
and as hard copy, will improve the dis-
semination of OSART results within the 
nuclear community. 

In 1994, six Assessment of Safety 
Significant Events Team (ASSET) review 
missions were carried out at nuclear 
power plants in Bulgaria (Kozloduy), 
Romania (Cernavoda), the Russian 
Federation (Kalinin), South Africa 
(Koeberg) and Ukraine (Chernobyl 
and Zaporozhe). A follow-up mission 

was performed at the Balakovo 
nuclear power plant in the Russian 
Federation. Seventeen training mis-
sions were undertaken in 12 countries. 

Assessment of Safety Significant Events 
Team services, methodologies and 
tools continue to be advanced by 
analysis of the accumulated experi-
ence and introduction of new 
methods. 

Management 
and mitigation 
of accidents in 
nuclear power 
plants 
Accident prevention and mitigation 
activities Included Interregional and 
regional training courses, seminars 
and two co-ordinated research pro-
grammes. The CRPs were completed 
and the final reports prepared. A 
guidebook on accident management 
programmes was published as с 
Technical Report (Series No. 368). A 
Technical Committee meeting on 
accident management procedures 
and guidance was held; a report on 
this was finalized and distributed. 

Research 
reactor safety 
The IAEA continued its activities in 
development of safety standards for 
research reactors. In 1994 the IAEA 
published two Safety Guides, one on 
Safety Assessment of Research 
Reactors and Preparation of the Safety 
Analysis Report (Safety Series No. 35-G1) 
and another on Safety in the Utilization 
and Modification of Research Reactors 
(Safety Series No. 35-G2). 

Integrated Safety Assessment of 
Research Reactor (INSARR) missions 



took place in Indonesia, Jamaica and 
Mexico. As a result, recommendations 
were made to enhance the overall 
operational safety of these research 
reactors. 

Application of 
safety analysis 
techniques 
five International Peer Review Services 
(IPERS) probabilistic safety assessment 
review missions and one pre-review 
mission were carried out during 1994. 
The reviews considered nuclear power 
plants in Bulgaria, Hungary, the 
Republic of Korea, Romania, Slovakia 
and Slovenia. They were conducted 
by International reviewers from regula-
tory bodies, operating organizations, 
consulting companies and nuclear 
power plant manufacturers. 

An Assessment of Safety Culture in 
Organizations Team (ASCOT) took 
place in parallel with the ASSET mission 
to the Koeberg nuclear power plant in 
South Africa. 

An IAEA Technical Committee meeting 
was organized to exchange experi-
ence in the area of safety culture and 
to encourage agreement on specific 
topics. Issues covered Included practi-
cal techniques for changing and 
improving the safety culture of organi-
zations. The report will address the reg-
ulatory Interface and its effect on safe-
ty culture, implementing good safety 
culture In the nuclear Industry and the 
contractor's safety culture. 

Safety of 
future nuclear 
power plants 
In response to comments from the 
International Nuclear Safety Advisory 

Group (1NSAG). the draft document on 
development of safety principles for 
the design of future nuclear power 
plants was revised. The document 
addresses the prevention and mitiga-
tion of accidents, both within and 
beyond the traditional deterministic 
design basis. 

Safety of 
nuclear power 
plants built to 
earlier standards 
Assistance to Member States in the 
review of plants built to earlier stan-
dards included a safety assessment 
and upgrading of the Karachi Nuclear 
Power Plant (KANUPP), Pakistan. The 
Agency also organized a technical 
exchange meeting between 
Canadian and Indian experts to review 
degradation mechanisms forZircaloy-2 
pressure tubes currently installed in the 
Rajasthan Atomic Power Station and 
other Indian reactors. 

Within the framework of the WWER-
440/230 programme, a report on 
safety improvements was prepared, 
incorporating the results of follow-up 
missions to the Bohunice, Kola, 
Kozloduy and Novovorenezh nuclear 
power plants. The report describes the 
plant specific situation, actions taken, 
and remaining safety concerns. 
Conclusions on the progress achieved 
are also presented. 

The RBMK programme included an 
Agency organized mission to the 
Chernobyl nuclear power plant. The 
mission reviewed the scope and status 
of safety modifications and the safety 
aspects related to plant operation. The 
review found numerous deficiencies in 
the two units of the plant (units 1 and 3) 
which remained operational. 

A safety review mission to the Ignalina 
nuclear power plant in Lithuania was 



conducted to assess the utility of earlier 
findings and the recommendations of 
the Agency's RBMK programme. The 
review covered core monitoring and 
control, pressure boundary integrity, 
accident mitigation, safety and sup-
port systems, and instrumentation and 
control. Recommendations were 
made regarding the safety standards 
applied to the design and operation of 
the plant, the exchange of Information 
with other plants and the need to 
establish adequate control, as as 
ensuring orderly and timely implemen-
tation of modifications. 

Safety aspects of multiple pressure 
tube rupture in channel 1ype reactors 
were reviewed. A recent Agency-
supported meeting exchanged experi-
ence on approaches adopted In 
Member States operating this type of 
reactor. The review was carried out in 
two areas: pressure tube integrity and 
the potential for failure propagation, 
and multiple pressure tube rupture sce-
narios. Recommendations were made 
for further research In this area. 

The first safety review mission to a 
WWER-1000 plant was conducted in 
May at the Zaporozhe nuclear power 
plant. The purpose was to review plant 
specific design and operational safety 
issues. The results of the review provid-
ed major insights to improve nuclear 
power plant safety. 

A review of the design of core control 
and protection systems of WWER-1000 
type reactors was carried out, focusing 
on core design, including burnable 
absorber and control rod designs, core 
power distribution and control strate-
gy, and instrumentation systems. 

At the request of the Slovak safety 
authorities, the Agency organized in 
May — within the WWER-440/213 pro-
gramme — a review of the safety 
upgrading measures proposed by 
Western European specialists for the 
Mochovce nuclear power plant. 

computerized database which con-
tains different sets of recommenda-
tions concerning the safety issues and 
Information on plant status. Relevant 
data are continuously being revised 
and upgraded and are available. 

A workshop in Vienna on the use of 
Agency databases for safety issues 
recommended the preparation of a 
user-friendly format for interrogation, 
and this was later implemented for the 
database on safety issues of 
WWER-440/230 nuclear power plants. 

Communication 
with the public 
The International Nuclear Event Scale 
(INES) reporting system is based on the 
scale, of events from level 0 (no safety 
significance) to level 7 (accidents with 
widespread health and environmental 
consequences). Its aim Is to standard-
ize the communications on nuclear 
events worldwide and facilitate under-
standing between the nuclear com-
munity, the media and the general 
public. 

Portugal joined the INES information 
system in July, bringing the number to 
a total 54 countries. In 1994, 63 events 
were reported to the system. Eight 
events at level 2 occurred at nuclear 
power plants. Three events reported at 
levels 2 or 3 occurred at nuclear facili-
ties other than power plants. 

A software was developed by the IAEA 
In support to the INES procedures and 
distributed to participating countries to 
assist them in the prompt rating of 
events. 

The results of the WWER and RBMK 
programmes are incorporated in a 





Dosage meter pen and a dosage meter badge used to evaluate the level of external irradiation a 
worker may be exposed to (Hydro-Quebec) 

The major event in the radiation pro-
tection programme during 1994 was 
the completion and adoption by the 
Board of Governors of the new 
International Basic Safety Standards for 
Protection against Ionizing Radiation 
and for the Safety of Radiation 
Sources. The Standards have now 
been formally adopted by the other 
co-sponsoring organizations, namely 
the Food and Agriculture Organization 
of the United Nations (FAO), Inter-
national Labour Organisation (ILO), 
Nuclear Energy Agency of the 
Organisation for Economic Co-opera-
tion and Development (OECD/NEA), 
Pan American Health Organization 
(РАНО) and World Health Organization 
(WHO). 
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Basic radiation 
safety policy 
The adoption of the new International 
Basic Safety Standards has provided 
an impetus for a review of all Safety 
Series documents relevant to radiation 
safety. The aim is to assure their consis-
tency with the new Standards. This is 
intended to form the basis for system-
atic revision or replacement of existing 
documents and the creation of new 
documents over the next few years. 

The international conference — 
Radiation and Society: Comprehend-
ing Radiation Risk — was held in 
October in Paris. One conclusion was 
that further efforts were needed to pro-
mote a proper understanding of radia-
tion risk as compared with other types 
of risk. The first volume of the confer-
ence proceedings was published in 
1994 as background material. 



Following a decision of the IAEA 
General Conference from the previous 
year, pilot courses in English and French 
for the programme on education and 
training in radiological protection and 
nuclear safety were provided during 
"1994. The courses were intended to 
meet the educational and initial train-
ing requirements of graduate level 
staff with a few years of experience, or 
staff designated to take up positions in 
radiation protection. 

Occupational 
radiation 
protection 
In 1993, the IAEA joined the OECD/NEA 
in Initiating an Information System cn 
Occupational Exposure. The primary 
objective is to provide participating 
utilities and regulatory authorities with 
a personal computer based system for 
exchange of information on methods 
for the reduction of radiation exposure 
in nuclear power plants. Agency par-
ticipation this year focused on collec-
tion of data from four participating 
non-IAEA/NEA or IAEA Member States 
— China, the Czech Republic, Hungary 
and Mexico. 

Following adoption of the International 
Basic Safety Standards, a number of 
Safety Series documents are being 
drafted which will provide guidance 
on the full range of occupational 
radiation protection fundamentals 
and techniques. These will address 
basic requirements of occupational 
radiation protection programmes, 
external and internal dosimetry, and 
personal. protective equipment for 
effective worker protection. In co-
operation with ILO, the Agency Is 
preparing specific guidance on re-
quirements for occupational radiation 
protection programmes needed to 
support an expected worldwide 
increase in decommissioning and dis-
mantling of old nuclear facilities. 

Two Practical Radiation Technical 
Manuals — Personal Monitoring and 
Workplace Monitoring for Radiation 
and Contamination — were produced 
to begin a new document series that 
will provide basic information on radia-
tion protection concepts and tech-
niques for technicians and junior pro-
fessional staff members. 

Radiation 
protection of 
the public and 
the environment 
In an effort to improve monitoring of 
the environment, work has been start-
ed on the development of a database 
which will include external radiation 
levels and radioactivity concentrations 
in atmospheric aerosols, precipitation, 
drinking water, groundwater, surface 
water, sea water, selected bio-indica-
tors and food items under normal con-
ditions. 

Progress was made in the develop-
ment of revised guidance In assess-
ment and control of radon exposure. 
Preparation of a technical document 
on the quality assurance of radon 
measurements continued. It aims to 
improve the quality of measurements 
and facilitate the international inter-
comparability of data. 

Safe transport 
of radioactive 
material 
The Standing Advisory Group for the 
Safe Transport of Radioactive Material 
(SAGSTRAM) met in March to advise on 
the priority of work for the transport 
safety programme. The meeting 



Low level sampling in water sedimentation 
(radioecology) (IAEA) 

endorsed the incorporation of a o-ys-
tem of radiological protection consis-
tent with the new Basic Safety 
Standards. 

Several Agency tasks associated with 
the implementation of the Transport 
Regulations were completed in 1994. 
They include training manual transla-
tions, production of a training video on 
the safe transport of radioactive mate-
rial, and the electronic adaptation of 
related publications, with an easy 
method to search for text and follow 
the extensive cross-referencing within 
the documents. 

A computer pragramme. INTERTRAN-2. 
was prepared to perform risk assess-
ments of radioactive material trans-
port. The programme can be run on a 
PC, and a supporting user's manual will 
be published. 

Emergency 
planning and 
preparedness 
Work continued on improving the 
capabilities of the Emergency Res-
ponse Unit and the overall effective-
ness of the Agency to respond to a 
nuclear accident or radiological emer-
gency. Activities included: 

As a result of well co-ordinated and 
combined efforts, the revision process 
of the Regulations is almost complete. 
The second draft Includes more strin-
gent regulatory requirements for pack-
aging used to carry large amounts of 
radioactive material by air. 

The International Maritime Organi-
zation (IMO) continued to review the 
safety of the maritime transport of 
radioactive material, as well as the 
related regulations. A newly estab-
lished co-ordinated research pro-
gramme on accident severity at sea, 
with particular reference to fires on 
board ships, will contribute to the 
review of the joint IAEA/IMO Code of 
Practice for the Safe Carriage of 
Irradiated Nuclear Fuel, Plutonium and 
High Level Waste on Board Ships. 

• Drills and training to maintain a basic 
response capability; monthly inter-
nal communications exercises to 
test the ability to contact Agency 
staff and quickly form a team to 
respond to the initial notification of a 
nuclear accident or radiological 
emergency; periodic external com-
munication exercises involving 
Member States and other Inter-
national organizations; periodic 
Agency staff training, and participa-
tion in emergency exercises with 
Finland, the Nordic Countries, the 
Russian Federation and the 
European Commission. 

At the request of the Estonian 
Government, the Agency provided 
medical and radiological assistance 
for an emergency situation involving 



the overexposure of several persons. 
The overexposure resulted from the 
theft and mishandling of a spent 
radioactive source. One person died 
and several others received very high 
exposures. 

To enhance overall capability world-
wide to respond to a nuclear accident 
or radiological emergency, the 
Agency continued to sustain and 
upgrade co-ordination and co-opera-
tion with other relevant United Nations 
organizations. 

Among other important contributions 
in that regard was the Agency's par-
ticipation in workshops in Eastern and 
Central Europe to discuss the Agency's 
Emergency Response System, which 
came as a result of recent interest 
expressed by the United Nations for the 
inclusion of military and civil defence 
assets in disaster relief operations. 

The Agency was involved in the evalu-
ation of nuclear power plant exercises 
in the USA, South Africa, Slovenia and 
the Russian Federation. 

Safety 
of radiation 
sources 
At the regular session of the General 
Conference in September, a project 
proposal was approved which would 
direct efforts to assist Member States in 
the prevention of further accidents 
involving radiation sources. Initially the 
project will be aimed at the compila-
tion of an Inventory of industrial irradia-
tors, the collection of design and 
safety information and the provision of 
safety assessment services. 

Five training manuals on aspects of the 
medicdl uses of radiation were com-
pleted In collaboration with the World 
Health Organization (WHO). The manu-
als will be accompanied by Practical 
Radiation Safety Manuals and the 

Low level radiation monitoring at the IAEA's 
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development of computer based 
training assessment modules. 

An International reporting system, 
including a database on unusual 
events involving radiation sources, was 
designed in 1994. The reporting system 
will collect global information in order 
to make it possible to learn from inci-
dents. The system will be operational in 
1995. 

Radiation 
safety services 
The Agency's Radiation Protection 
Advisory Team (RAPAT) programme 
has been designed to assist Member 
States in assessing the status of their 
radiation protection efforts, and to 
identify a cohesive strategy for 
addressing needs identified for 



As paît of the measures to improve the 
efficiency and effectiveness of support 
for the technical co-operation pro-
gramme for radiation safety, a system 
of country officers in the Secretariat 
has been instituted. Each officer will be 
responsible for a limited number of 
countries, usually grouped in a geo-
graphical region, and will maintain an 
overview of the radiation safety situa-
tion in each country. 

The Agency continued to provide rou-
tine individual radiation monitoring for 
more than 400 staff, primarily safe-
guards inspectors, categorized as radi-
ation workers. Monitoring was per-
formed for external exposure and inter-
nal contamination where appropriate. 
There were no cases of internal or 
external overexposure during 1994. As 
in the previous year, all individual doses 
were maintained far below the annual 
dose limits. 

Individual monitoring services contin-
ued to be provided to Member States 
and co-operation with WHO contin-
ued. Approximately 9000 dosimeters 
were distributed and 1000 finger 
dosimeters were sent to Member 
States. 

Radiological 
consequences 
of the Chernobyl 
accident 
Ongoing sùpport was provided for the 
United Nations international co-opera-
tion effort on Chernobyl. There was 
particular emphasis on gathering pre-
cise information on the reported (and 
predicted) increased incidence of thy-
roid cancers in Belarus, Ukraine and 
the Russian Federation among children 
who were irradiated as a result of the 
accident. 





For years the IAEA safeguards system 
has been gaining in importance and 
scope as a vital instrument of the 
nuclear non-proliferation regime. At 
the end of 31 December 1994. 199 
safeguards agreements were in force 
with 118 States and with Taiwan, China, 
compared to 194 agreements with 
116 States plus, Taiwan, China at the 
end of 1993. 

The Agency has embarked on a major 
development programme for a more 
cost effective safeguards system 
(known as Programme "93+2"). Two 
meetings in 1994 provided opportuni-
ties to exchange information on recent 
developments: a seminar in January 
focused on the current and future 
safeguards role of the Agency and in 
March a symposium was held concen-
trating on international nuclear safe-
guards. 

Illegal trafficking in nuclear materials 
caused considerable concerns during 
1994 and prompted extensive discus-
sions of remedies to the problem. The 
General Conference adopted a reso-
lution calling upon Member States to 
take all necessary measures to prevent 
trafficking in nuclear material, and 
inviting the Director General to intensi-
fy the Agency's activities and to pre-
pare proposals for additional activities. 
A meeting of governmental experts 
was held in November which con-
firmed that the primary responsibility for 
preventing and responding to traffick-
ing rests with the governments con-
cerned. It also urged that practical 
and effective additional measures be 
taken at the international level particu-
larly by and through the Agency. 
Proposals submitted to the Board of 
Governors in December were aimed 
at intensifying the Agency's activities, 
particularly in assistance with physical 
protection measures, improving State 
systems of accounting and control, 
and developing an expanded data-
base of related information. 
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The situation on safeguards implemen-
tation in the Democratic People's 
Republic of Korea (DPRK) required spe-
cial attention and involvement both of 
the Agency and the international 
community. Following its 1993 decision 
to suspend its withdrawal from the 
Treaty on Non-Proliferation of Nuclear 
Weapons (NPT), the DPRK indicated In 
January 1994 its readiness to accept 
inspection of declared nuclear mate-
rial and installations to the extent 
required to provide continuity of 
safeguards. 

A detailed list of inspection activities 
was agreed upon with the Agency on 
15 February, and an inspection was 
carried out in March to help assure 
continuity of knowledge at the 
declared facilities. At one of the seven 
declared facilities, the Radiochemical 
Laboratory, Agency inspectors were 
denied access to perform certain 
required and agreed safeguards 
activities. 

The Board of Governors adopted a res-
olution which called upon the DPRK 
immediately to allow the Agency to 
complete all requested inspection 
activities and requested the Director 
General to transmit the resolution to 
the Security Council. The President of 
the United Nations Security Council 
also called upon the DPRK to enable 
the Agency's inspectors to complete 
the inspection activities outstanding 
since March. 

In a more threatening move, the DPRK 
started the discharge of spent fuel 
from the reactor core of its experimen-
tal nuclear power plant on 9 May with-
out the presence of Agency inspec-
tors. Although the Agency urged the 
DPRK to comply with the safeguards 
measures required, no agreement was 
reached, and this matter too was 
brought to the attention of the Security 
Council. 

In a resolution of 10 June, the Board of 
Governors found that the DPRK was 
continuing to widen its non-compli-
ance with its safeguards agreement, 
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and decided, in conformity with the 
Agency's Statute, to suspend non-
medical Agency- assistance to the 
DPRK. The Director General was asked 
to transmit the resolution to all Member 
States of the Agency, to the Security 
Council and to the United Nations 
General Assembly. The DPRK then with-
drew from IAEA membership. 

Bilateral talks thereafter between the 
DPRK and the United States following 
UN Security Council consideration of 
the situation resulted in an Agreed 
Framework signed in Geneva in 
October. The document foresaw that 
the Agency would monitor a freeze of 
the DPRK's graphite-moderated reac-
tors and related facilities, and continue 
with verification activities at facilities 
not covered by the freeze, and would 
be able to progressively take measures 
to verify the accuracy and complete-
ness of the DPRK's initial report on all 
nuclear material in the country. 

In November, an Agency technical 
team went to the DPRK to discuss the 
verification measures required. The 

Agency team visited the facilities sub-
ject to the freeze and was able to con-
firm that they were not in operation 
and that relevant construction work 
had stopped. 

As the result of continuing efforts, the 
November discussions proved to be 
constructive. Arrangements were 
made to enable the Agency to meet 
most of its objectives. While differences 
persisted as to the current status of the 
safeguards agreement, the DPRK 
responded positively to several mea-
sures that the Agency needs to per-
form to implement safeguards, includ-
ing measures required for monitoring 
the freeze. Other key issues remained 
open, 

Events related to the safeguards situa-
tion in Iraq flowed from that country's 
formal acknowledgement of Its obliga-
tions under Security Council Resolutions 
687 and 715 (1991). During 1994, the 
Agency activities in Iraq under United 
Nations Security Council resolutions 
included five inspection missions, 
destruction, removal and rendering 



harmless of items pursuant to resolution 
687 and related monitoring activities. 

The removal of spent fuel from Iraq 
under a contract with the Russian 
Ministry for Atomic Energy was com-
pleted. with the second and last ship-
ment in February, of 96 fuel assemblies 
for processing and storage in the 
Russian Federation. 

Agency inspectors have maintained a 
continuous presence in Iraq since 
August 1994. As a result, the essential 
elements of the Agency's plan for the 
ongoing monitoring and verification of 
Iraq's compliance with the relevant 
Security Council resolutions are in 
place and operational. 

Safeguards 
operations 
New or modified approaches have 
been introduced to increase the effec-
tiveness and efficiency of safeguards 
activities. Substantial progress was 
achieved in implementing with 
EURATOM more cost effective safe-
guards in the ten non-nuclear-weapon 
States of the European Union. The new 
partnership with EURATOM rapidly 
replaced the previous observation and 
joint team arrangements. This, coupled 
with the shutdown of two large facili-
ties, has led to a substantial decrease 
in Agency Inspection efforts in the 
States concerned. This has allowed the 
Secretariat to re-direct resources to 
problems arising in the newly indepen-
dent States of the former Soviet Union. 

The entry into force of a number of 
new safeguards agreements and the 
anticipated conclusion of other agree-
ments triggered additional Inspection 
efforts, involving in particular Argen-
tina, Brazil, South Africa and several 
states of the former USSR. 

Following the proposal of the President 
of the United States in September 1993 

IAEA safeguards inspectors at work (IAEA) 

to submit nuclear material deemed by 
the USA to be excess to its weapon 
needs to Agency safeguards. Agency 
officials made several technical visits 
to the USA in order to discuss imple-
mentation. Safeguards began to be 
applied on a first quantity of excess 
nuclear material in September. By the 
end of December, the Agency had 
verified the initial Inventories of highly 
enriched uranium and plutonium at 
two sites, 

Committee meetings and other regu-
lar forms of contact between the 
Agency and Member States con-



tributed to discussions on the improve-
ment of safeguards implementation. 
Discussions were held on implementing 
measures to enhance the effective-
ness and efficiency of the safeguards 
system and on the Agency's 
Programme "93+2*. 

As part of a concerted effort to estab-
lish State systems of accountancy and 
control in States of the former USSR,, 
several donor States provided financial 
and training assistance. The Agency 
co-ordinated the identification of safe-
guards requirements and State needs. 
An important part of Agency support-
was training in nuclear material 
accountancy organized for State and 
facility operating personnel. 

By the year's end, forty-three States 
and the European Union had indicat-
ed their willingness to participate in the 
voluntary reporting scheme on exports 
and imports of nuclear materials and 
sensitive equipment endorsed by the 
Board of Governors in February 1993. 
Efforts to obtain universal acceptance 
of the scheme continued, while a 
computerized system was developed 
to store and process the information 
received. 

Support and 
development 
The Member State extrabudgetary 
support programmes provided major 
contributions to the research and 
development and safeguards imple-
mentation support activities. Some 
250 projects were under way that 
address safeguards needs identified 
by the Agency. During the year, 
bilateral meetings were held to review 
the status and activities of all the 
programmes. 

Implementation, maintenance and 
calibration services for safeguards 
equipment used by the inspectorate 

IAEA inspectors performing safeguards analyses 
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continued to be provided and a pro-
gramme for the replacement of older 
equipment was implemented. Work on 
the standardization of gamma spec-
troscopy instrumentation for inspection 
use was completed. 

The Safeguards Analytical Laboratory 
(SAL) and the Network of Analytical 
Laboratories (NWAL) performed 
3067 measurements for calibration and 
quality control on Non-Destructive 
Analysis (NDA) techniques for certifica-
tion of secondary reference samples, 
for maintenance and Improvement of 
off-site destructive analysis (DA) and 
for testing procedures for on-site DA. 

SAL also assisted In the measurement 
of samples taken in Iraq during inspec-
tions carried out pursuant to relevant 
United Nations Security Council resolu-
tions, and performed 418 such mea-
surements, 

A revised project implementation plan 
was prepared for a large reprocessing 
plant In Japan (JNFL), taking into 
account the construction schedule 
and progress made In reaching agree-
ment on different aspects of imple-
mentation. Agreement was reached 
on the safeguards approach to be 
followed in the spent fuel receipt and 
storage area in the period before 
reprocessing commences. 
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Ad hoc inspections were carried out 
early in 1994 for calibration of safe-
guards equipment installed at the 
Arroyito heavy water production plant 
In Argentina. Upon entry Into force of 
the safeguards agreement between 
Argentina, Brazil, ABACC and the 
Agency, safeguards activities at the 
plant were suspended. 

Within the framework of the overall 
IAEA Safeguards Information System 
(ISIS), the nuclear material accounting 
system and inspection application 
systems were further developed and 
improved. In-field applications were 
improved and extended. 

The Agency's efforts to develop a 
strengthened and more cost effective 
safeguards system (Programme 
"93+2") continued to make progress 
during 1994. The measures, broad in 
scope and diverse in nature, deal both 
with improvements in the cost effec-
tiveness of safeguards on declared 
nuclear material and with increasing 
the assurance of the completeness of 
the declared nuclear activities in 
States having comprehensive safe-
guards agreements. 

The strengthened safeguards system 
under development is to be based on 
greater transparency in States' nuclear 
activities. This transparency would 
derive from an expanded declaration 
by States of all of their nuclear and 
related activities and broad access for 
the Agency to declared locations. 

The safeguards strengthening mea-
sures developed under Programme 
"93+2" were tested in twentv Member 
States. The field trials included the test-
ing of environmental monitoring and 
other safeguards strengthening mea-
sures aimed at increased transparency 
of a State's nuclear activities. 

Safeguards 
management 
The Standing Advisory Group on 
Safeguards Implementation (SAGSI) 
reviewed the programme on strength-
ening the effectiveness and improving 
the efficiency of the safeguards system 
(Programme "93+2") In the light of the 
recommendations it had presented to 
the Director General in 1993. 

Emphasis was placed on issues associ-
ated with Programme "93+2" in the 
areas of the termination of safeguards 
and exemptions. Technical reviews 
were carried out (as required by the 
safeguards criteria) on an increasing 
number of proposed safeguards 
approaches using dual containment 
and surveillance systems. 

The mid-term review of the safeguards 
criteria 1991-1995 was completed and 
the resulting minor modifications were 
introduced in April. The review of the 
safeguards criteria continues, address-
ing in particular criteria for safeguards 
measures on retained waste. 

Inspection goal attainment at facilities 
under safeguards in 1993 was evaluat-
ed according to the 1991-1995 criteria 
The areas in which the inspection goals 
could not be fully attained were identi-
fied and analysed. Provisional evalua-
tions of inspection goal attainment 
were also performed on a continuing 
basis in order to assist the Inspectorate 
in resolving problems and to aid in 
effective planning of subsequent 
inspection activities. 





Public and media interest in the 
Agency's activities was again high 
during 1994, especially with regard to 
safeguards inspections in the Democratic 
People's Republic of Korea and that 
country's withdrawal from the Agency. 
Illicit trafficking in nuclear materials also 
required frequent ¡interaction with the 
media. Non-proliferation was of 
growing importance as the Non-
Profileration Treaty Review and 
Extension Conference approached. 
Activities in Iraq under Security Council 
Resolution 687 attracted less attention. 

The transport of radioactive materials 
was the subject of a didactic film 
completed In 1994. This as well as a 
retrospective documentary entitled 
Mission Iraq, which was used by many 
television stations. 

The Agency's involvement in safety 
related matters (visits to reactors, 
analyses, the nuclear safety conven-
tion, etc.) was met with interest. 
Emphasis was also placed on the 
ongoing reorientation of the Agency's 
technical co-operation programme. 
Technology transfer and radiation 
applications drew special attention as 
well. 

In 1994, Croatia, Lebanon and 
Lithuania joined the International 
Nuclear Information System (INIS). The 
number of participating Member 
States is now 88, together with 17 inter-
national organizations. 

More than 70 000 new records of pub-
lished literature were added to the INIS 
database on the peaceful uses of 
nuclear energy. The total number of 
records available In the database 
reached 1 777 185. The INIS database is 
available on-line in many countries 
from various commercial and non-
commercial sources. It also continues 
to be available on-line from the 
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Agency's computer in Vienna, where it 
was used by external users for a total 
connect-time of about 230 hours in 
1994. 

A new mission anticipated by an INIS 
Advisory Committee meeting in 
Vienna. It includes the provision of 
nuclear information services to the 
Agency's Member States based not 
only on products derived from a single 
bibliographic database^ but also the 
provision of sen/ices through alterna-
tive mechanisms tapping into other 
sources of bibliographic data and 
related nuclear information. Recom-
mendations that will guide strategic 
developments for INIS in the next five 
years were also proposed. 

Library services were upgraded by the 
VICLION integrated library system 
becoming operational after a year of 
planning and preparation. The on-line 
catalogue was released in February 
with remote access from offices In the 
Vienna International Centre (VIC). A 
number of data cleanup and transfer 
projects were also undertaken. 

In order to better serve the library users, 
small specialized collections were 
established throughout the VIC and 
reflected in the on-line catalogue. 
Numerous collections of information 
were made available via CD-ROM and 
a pilot CD-ROM network was imple-
mented. 

The major goal in 1994 for the central 
computer services was to complete 
the implementation of the Standard 
Technology Architecture (STA) five-
year plan, which was approved in 
1991. The infrastructure to support STA 
was in operation in almost all of the 
Agency by the end of 1994. 

General improvement of computing 
services involved four systems being 
moved to LAN-based environments in 
1994: the Library, Payroll, the Power 
Reactor Information System, and the 
Energy and Economic Database. 
Electronic mail (e-mail), introduced as 
a service under STA in mid-1993, was 
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approved as an official communica-
tions medium. 

In 1994, the Agency expanded its 
international networking services signif-
icantly. Several Agency information 
sources were made available to the 
international community via the 
Internet. 

Some two hundred titles and journal 
issues were published, including four 
books published in French, ten in 
Russian and nine in Spanish. 

Of particular note amongst the publica-
tions issued In 1994 were: 

• The law a n d practices of the Inter-
national Atomic Energy Agency 
1970-1980. Supplement 1 to the 1970 
edition of Legal Series No. 7 

• Convention on Nuclear Safety 
• Radioactive Waste M a n a g e m e n t 

Glossary 
• IAEA Yearbook 1994 
• International nuclear safeguards 1994 
• Measurement assurance In dosimetry. 



Director General 
Hans Blix 

Deputy Director General 
David B. Waller 
Department of Administration 

The International Atomic Energy 
Agency (IAEA) serves as the world's 
central intergovernmental 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 co-operation with other organi-
zations, both national and internation-
al. There are currently 122 Member 
States. The headquarters of the IAEA is 
located in Vienna, Austria. 

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 prosperi-
ty throughout the world. It shall ensure, 
so far as it is able, that assistance pro-
vided by it or at its request or under its 
supervision or control is not 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 

Deputy Director General 
Bruno Pellaud 
Department of Safeguards 



assist research on, and development 
and practical application of atomic 
energy; make provisions ... for materi-
als, services, equipment, and facilities 
to meet the needs of research on, and 
development and practical applica-
tion of atomic energy; foster the 
exchange of scientific and technical 
information; encourage and adminis-
ter safeguards; and establish or adopt 
... standards of safety for protection of 
health and minimization of danger to 
life and property." 

The IAEA Secretariat, headed by the 
Director General, is charged with the 
responsibility of implementing pro-
grammes and activities approved by 
Member States. Five Deputy Directors 
General are responsible for work in 
specific areas. 

Financial resources pledged or avail-
able to the IAEA in 1994 amounted to 
about US $271 million, including volun-
tary contributions pledged for techni-
cal co-operation programmes and 
extrabudgetary contributions offered 
for various activities. 

Deputy Director General 
Sue o Machi 
Department of Research and Isotopes 

Deputy Director General 
Jihui Qian 
Department of Technical Co-operation 

Deputy Director General 
Boris Semenov 
Department of Nuclear Energy and Safety 



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 piants. radiological protection, and 
IAEA programmes. 

• Nuclear Power Fuel and Cycle: Status and Trends, a report of national and 
international developments and highlights of the IAEA's work. 

« Nuclear Power Reactors in the World, a statistical reference booklet covering 
research reactors in operation and 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 ReactoiS in Member States, a listing of oper-
ating data covering most of the world's nuclear power plants. 

• INIS Atomindex, an abstract journal containing bibliographic citations of 
material In the IAEA's International Nuclear Information 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 
- numerical data for researchers. --1-



A record number of high-level govern-
ment representatives from TOO 
Member States of the Internationai 
Atomic Energy Agency, including 
20 ministers, attended the 38th regular 
annual session of the IAEA General 
Conference held 19-23 September 
in Vienna. Delegates elected as 
President of the Conference Prof. Alec 
Jean Baer, Deputy Director of the Swiss 
Federal Energy Office. 

Special attention was given to the 
problems related to the area of safe-
guards, nuclear safety, and transfer of 
nuclear technologies and applica-
tions, which resulted in a number of 
resolutions adopted. The Director 
General indicated a number of signifi-
cant developments in the IAEA's 
efforts to transfer nuclear science and 
technology in the areas of food 
production, health care, sustainable 
development and environmental 
protection. 

Prof. Alec Jean Baer of Switzerland, president of 
the 38th IAEA General Conference. ?994 
(Pavlicek/IAEA) 

The Conference expressed concern 
over the problem of illict trafficking in 
nuclear material and called for intensi-
fied IAEA activities supporting national 
efforts in this field. The relevant resolu-
tion specifically invited the Director 
General to take a number of actions, 
including some related to the estab-
lishment and upgrading of national sys-
tems of nuclear material accounting 
and control; to examine additional 
options available in the field of collect-
ing, verifying, and analysing data 
relating to incidents of illict trafficking 
and the field of physical protection in 
conformity with the Agency's Statute; 
and to prepare proposals, in consulta-
tion with a group of experts designat-
ed by Member States and competent 
international organizations, for sub-
mission to the IAEA Board of Governors. 



IAEA Safeguards in the Democratic 
People's Republic of Korea. Expressing 
their concern over the DPRK's non-
compliance With its safeguards agree-
ment with the IAEA. Member States 
adopted a resolution urging the DPRK 
t o co-operate immediately with the 
Agency in the full implementation of 
the agreement and to allow the IAEA 
t o have access to all safeguards rele-
vant information and. locations, 

Monitoring a n a verification in hoq. 
The resolution stresse d i he need for Iraq то 
co-operate fully wirft the IAEA in achiev-
ing complete and long-term implemen-
tation of UN Security Council Resolutions 
relating to Iraq. It noted that the IAEA, 
having completed the destruction of the 
Iraqi nuclear weapons capability, is now 
in a position to implement its ongoing 
monitoring and verification plan, and that 
the IAEA retains the right to Investigate 
further any aspects of Iraq's past nuclear 
programme. 

IAEA Safeguards System. Looking 
towards the 1995 Conference on the 
Treaty or. the Non-Profiieration of 
Nuclear Weapons and noting the 
IAEA's essential role in applying safe-
guards under that Treaty, a resolution 
expressed the conviction that IAEA 
safeguards can promote further confi-
dence among States and thereby help 
to strengthen their collective security. It 
underlined the central importance of 
effective safeguards for both the pre-
vention of nuclear energy's misuse for 
non-peaceful purposes and for the 
promotion of co-operation in its 
peaceful uses. It specifically requested 
the IAEA Director General to continue 
with the assessment, development, 
and, on a voluntary basis, the testing of 
measures for achieving a strength-
ened and more efficient safeguards 
system, and to present to the IAEA 
Board of Governors proposals toward 
that end, together with an evaluation 
of their technical, legal, and financial 
implications. 

IAEA Tecnical Co-operation Activities. 
The Conference adopted two resolu-
tions in this area, one directed at 

strengthening activities and the otheY 
at financing technical assistance. 

The first resolution inter alia requested 
the Agency's Director General, in con-
sultation with Member States, to pre-
sent new initiatives to strengthen IAEA 
technical co-operat ion activities 
through the development of effective 
programmes aimed at improving the 
scientific and. technological, capabili-
ties of developing countries in the fields 
of peucefd applications of nuclear 
energy and achieving sustainable 
development. 

The second resolution expressed con-
cern about the decline in pledges and 
payments to the Agency's Technical 
Assistance and Co-operation Fund 
and requested the IAEA Board of 
Governors to re-establish an informal 
working group open to all Member 
States on the financing of technical 
assistance. 

Radioactive Waste Management. 
The relevant resolution stressed the 
vital necessity for the IAEA to continue 
to promote, co-ordinate, and strength-
en international co-operation in the 
field of radioactive waste manage-
ment. It specifically invited the IAEA 
Board of Governors and the Director 
General to, inter alia, start preparations 
for an international convention on the 
safety of waste management, and to 
continue the process of collecting rele-
vant background information that 
would be useful in drafting the con-
vention. It further called for increased 
IAEA activities that assist Member 
States, particularly developing coun-
tries, in strengthening waste manage-
ment infrastructures and considera-
tions of further measures for enhancing 
global co-operation, including assess-
ment of the impact of land and sea 
disposal of wastes. 

Water resources and Production. 
Two resolutions were adopted relating 
to this general subject. One resolution 
was directed at a plan for producing 
potable water economically. Noting 
the interest of a number of States in 
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activities relating to seawater desalina-
tion using nuclear energy, and the 
conclusions of an advisory group on 
the need to establish a programme for 
identifying options and selecting 
demonstration facilities, the first resolu-
tion called upon Member States in a 
position to do so to provide expert ser-
vices and extrabudgetary resources in 
support of these activities. It further 
requested the Director General to con-
sult with Interested States, and relevant 
international organizations in and out-
side the United Nations family, con-
cerning desalination. The second reso-
lution addressed the extensive use of 

isotope hydrology for water resources 
management, especially recognizing 
its valuable role in studying processes 
related to groundwater recharge, 
water salination, seepage, and water 
pollution. It requested the Director 
General to direct the IAEA's available 
expertise and resources to a few con-
crete and cogent projects that would 
result in a visible impact in improved 
water resource management through 
isotope techniques, and urged the 
IAEA to work in conjunction with other 
concerned international organizations 
and solicit their co-operation in such 
projects. 



Nuclear Safety anä Radiological 
Protection. The General Conference 
also took note of a number of reports 
detailing extensive IAEA activities for 
strengthening nuclear safety and 
radiological protection. The measures 
included those related to the imple-
mentation of international conven-
tions, including the International 
Convention on Nuclear Safety which 
was opened for signature during the 
General Conference and has since 
been signed by some 50 States; provi-
sion of safety services; preparation of 
safety standards, including the newly 
adopted Basic Safety Standards for 
Protection Against Ionizing Radiation 
and for the Safety of Radiation 
Sources; promotion of education and 
training; provision of technical assis-
tance relating specifically to the safety 
of nuclear power plants in countries of 
Eastern Europe and the former Soviet 
Union; safety principles for future 
nuclear power plants; and considera-
tion by a Standing Committee of 
matters related to liability for nuclear 
damage. 

Staffing of the IAEA Secretariat. Two 
resolutions were adopted. One resolu-
tion, in taking note of ongoing efforts, 
requested the Director General to 
increase the number of staff members 
from developing countries, particularly 
at the senior and policy-making levels. 
The other requested the Director 
General to continue efforts to rectify 
the existing imbalance in the represen-
tation of women in the professional 
and higher categories, particularly at 
the senior and policy-making levels, as 
well as in posts requiring scientific and 
technical qualifications, and from 
developing countries. 

IAEA Budget and Extrabudgetary 
Resources for 1995. The adopted 
budget resolution approved expendi-
tures for 1995 of US $211.5 million. This 
represents zero real growth in real 
terms. The Conference further 
approved the target amount of 
US $61.5 million for the IAEA Technical 
Assistance and Co-operation Fund for 
1995. 

IAEA Board of Governors 1994-1995 

The IAEA's newly constituted Board of Governors for 1994-1995 has 
elected the Governor from India, Mr. R, Chidambaram as Chairman, 
succeeding Mr. R.A. Walker from Australia. Mr. R. Chidambaram's distin-
guished record of service includes the .Chairmanship ,of the Atomic 
Energy Commission of India. ~ 
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1 2 2 Member States 

2 8 non-governmental and international organizations with consultative 
status or co-operation agreements 

3 7 years of international service 

2248 professional and support staff 

U S S 2 1 9 . 5 million 1994 regular budget (at an exchange rate of 
11.41 Austrian Schillings to the dollar) 

U S $ 5 2 . 8 million technical assistance and co-operation fund and 
extra-budgetary resources for technical co-operation 

3 international laboratories and research centres 

4 liaison and field offices worldwide 

1 1 9 2 operational technical co-operation projects in 1994 

3205 expert assignments in the field in 1994 

2785 scientific fellows and visiting scientists trained 

1 5 0 co-ordinated research contracts and agreements 

1 9 6 0 active research contracts and agreements 



Afghanistan 
Albania 
Algeria 
Argentina 
Armenia 
Australia 
Austria 
Bangladesh 
Belarus 
Belgium 
Bolivia 
Brazil 
Bulgaria 
Cambodia 
Cameroon 
Canada 
Chile 
China 
Colombia 
Costa Rica 
Côte d'Ivoire 
Croatia 
Cuba 
Cyprus 
Czech Republic 
Denmark 
Dominican Republic 
Ecuador 
Egypt 
El Salvador 
Estonia 
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India 
Indonesia 
Iran, Islamic Republic of 
Iraq 
Ireland 
Israel 
Italy 
Jamaica 
Japan 
Jordan 
Kazakhstan 
Kenya 
Korea, Republic of 
Kuwait 
Lebanon 
Liberia 
Libyan Arab Jamahiriya 
Liechtenstein 
Lithuania 
Luxembourg 
Madagascar 
Malaysia 
Mali 
Marshall Islands 
Mauritius 
Mexico 
Monaco 
Mongolia 
Morocco 
Myanmar 
Namibia 
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Portugal 
Qatar 
Romania 
Russian Federation 
Saudi Arabia 
Senegal 
Sierra Leone 
Singapore 
Slovakia 
Slovenia 
South Africa 
Spain 
Sri Lanka 
Sudan 
Sweden 
Switzerland 
Syrian Arab Republic 
Thailand 
The Former Yugoslav 

Republic of Macedonia 
Tunisia 
Turkey 
Uganda 
Ukraine 
United Arab Emirates 
United Kingdom of 

Great Britain and 
Northern Ireland 

United Republic of 
Tanzania 

United States of 
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Headquarters: Wagramerstrasse 5, A-1400 Vienna, Austria 
Mailing Address: P.O. Box 100, Vienna International Centre, A-1400 Vienna, Austria 

Telephone: (+431) 2060 2 and extension for direct dialing or "0' for switchboard 
Telefax: (+431)2 0607 

Cable Address: 1NATOM VIENNA 
Dr. Hans Blix, Director General 

IAEA Liaison Office at United Nations Headquarters 
IAEA Liaison Office, Room DC1-1155, United Nations. New York. NY. 10017, USA 

Telephone: (+1) 212 963 6010/11/12 
Telefax: (+1)212 751 4117 

Telex: 42 05 44 UNH or 68 01 501 Unations 
Cable Address: Unations New York 

Telex/Cable: via UN HQ only 

IAEA Office in Geneva 
Room В 426, Palais des Nations, CH-1211 Geneva 10, Switzerland 

Telephone: (+50) 22917 ext. 2971 or 3620 
Telefax: (+50) 229170066 

Telex: 28 96 96 UNO 
Cable Address: Unations Geneva 

Siebersdorf Laboratory, A-2444 Siebersdorf, Austria 
Telephone: (+431) 2254 72251 2 or 2254 73361 4 or 2254 73951 6 

Telefax: (+431) 2254 739 512 22 
Telex: 1 12645 ATOM A 

Cable Address: INATOM VIENNA 

IAEA Marine Environment Laboratory 
B.P. 800, MC 98012 Monaco Cedex 

Telephone: (+33) 92 05 2222 
Telefax: (+33) 92 05 7744 

Telex: 479 378ILMR 

International Centre for Theoretical Physics 
P.O. Box 586, Strada Costiera 11, Miramare, 1-34100 Trieste, Italy 

Telephone: (+40) 40 22401 or 2240 and extension 
Telefax: (+40) 40 224163 or 224559 

Telex: 46 03 92ICTPI - ; " , * 
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