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Note

All sums of mong are expressed in United Stas dollas.

The designtions emplged and the msention of maeral in this document do not impkhe
expression of ay opinion whasoever on the pdrof the Seatariat concening the Igal staus
of ary county or teritory or of its authdties, or concening the delimitdon of its frontiers.

The mention of names of spaci€ompanies or pducts (vihether or not indidad as egistered)
does not impt ary intention to infinge pioprietary rights, nor should it be consted as an
endosement orécommendion on the pdrof theAgengy.

The tem “non-nudearwegon Stée” is used as in theifal Document of the 1968 Cazénce
of Non-NudearWegon Stées (United Ndons documenf/7277) and in thelredy on the
Non-Proliferation of NudearWegons.

Further information on theAgeng/’s actvities can be obtaineddm the Dvision of Pultic
Informaion and fom theAgeng/’s Intenet home pge (http://wwwiaea.omt) on theWorld
Wide Web.
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he Agency’s approved 1996 programme was imple- projects were approved, many of them based on CPFs.
mented for the most part as planned. Additionally, The financial implementation of the technical co-opera-

with the assistance of extrabudgetary funding, the Agency tion programme remained at a high level, with a satisfac-
responded to unanticipated requirements such as thetory balance of resources at the end of the year (equivalent
radiological assessments of nuclear test sites and the pro-to about two months of new obligations).
vision of advice on physical protection.

One of the largest ever technical co-operation projects,
Progress was made in important areas including extension covering radiation and waste safety, progressed signi-
of the model project concept in technical co-operation, ficantly during the year. This project will eventually
the introduction of measures for the strengthening of cover some 50 developing countries and will help develop
safeguards and the implementation of new procedures national legislation and practices in this area to an
for the preparation and review of safety standards. acceptable level by the year 206@€ Box L
Advances took place in the negotiation of new legal
instruments relating to nuclear safety, the safety of spent Nuclear Techniques and Water Resources Development
fuel and waste management, liability and safeguards.

Isotope hydrology techniques, with unique capabilities
An Integrated Approach to Technical Co-operation for tracing and mapping water resources essential for

sustainable development, were used in a recently com-
Recent initiatives such as model projects, country pleted projectinthe Moyale region in southern Ethiopia.
programme frameworks (CPFs) and thematic/sectoral Covering 45 000 kf this region, which has three million
planning became increasingly central to technical inhabitants and one of the largest cattle herds on the
co-operation activities in 1996. An additional 36 model continent, depends entirely on scarce groundwater

Box 1

MODEL PROJECT ON UPGRADING RADIATION AND
WASTE SAFETY INFRASTRUCTURES

The use of nuclear energy and the applications of radiation and radioactive substances have become a wide-
spread and integral part of such diverse sectors as power generation, health care, industrial diagnostics and quality
control, and research in the physical, chemical and agricultural sciences. The production, use, storage and
disposal of radiation sources must be carried out in such a way that the risks to people and the environment
are minimized and the appropriate national infrastructures need to be at an adequate level.

An interregional model project has adopted a new approach to upgrading radiation safety infrastructures in
Member States. Action plans tailored to each Member State have been prepared, as have standardized draft
texts which can serve as a basis for the formulation of national laws and regulations which are in accordance
with the International Basic Safety Standards for Protection against lonizing Radiation and for the Safety of
Radiation Sources (BSS). The plans include both generic and specific activities. Generic activities apply to all
countries and as a first priority cover a system of notification, authorization and subsequent control of all radio-
active sources, whatever their use, within the country. By the end of 1996, more than 90% of the participating
countries had officially endorsed their action plans. The target is for most, if not all, participating countries to
comply with the BSS by the year 2000.




resouces. Isotope da were used to distinguish
between enavable and non-enavable water resouces,
leading to better estines of the total sustaiblke
cgpacity for meeting vater needs.

Eradicaion of theTsetse Rt

Under a model mject in ZanzibarUnited ReuHic of
Tanzaniafo eradicde the tsetsdy, the last wild fy was

cgptured in Sptember with no detections since then.

Improved tetiniques ér the eaing of flies were passed
on duing the year to the tsetse gauction &cility in
Tang, United Repuhic of Tanzania.

TherapeuticApplications of Radiophanaceuticals

Priority continued to be tyen to the use of udear

techniques and marials in teament stetegies aainst

cancer The Ageng/ caried out a unique thepeutic

clinical stud/ to compae the use of phosphes-32 and
strontium-89 in the pallion tregament of bone pain
from cancer metastaseseé Ba 2).

Moscav Summit

A Summit on Nutear Saéty and Secity was held in
Moscaw in April. The paticipants — the G7 couriés
and the Russiandéegtion — stessedhe impotance
of nudear paver as an engy souce consistent with the
goal of sustainale deselopment,commitment to an
intemaional rudear saéty culture, strengthening of the
Ageng/’s sabguads systemand the need to comba
trafficking in rudear maerials. The Ageng/ provided
badkground maerial for the meeting

Nudear Saéty

TheAgeng/'s rudear sagty eforts ae focused on esta
lishing an intenational infrastucture with thee main
elements — basic binding oamtions,recommended
standads and adsoly sewrices,and tetinical assistance
Within the Secetaiat, these actiities became thehaige
of a s@arte Depatment. In adition, the \arious adisory
groups in vhich MemberStae epetts consider dift
intemational saéty standads and guides &re stength
ened andeomganized

is held.

Box 2
PALLIATION OF CANCER BONE PAIN AT REDUCED COST

The primary aim of cancer treatment is to cure. This is not always achievable, especially when the disease is
advanced. In such situations, the goal of treatment is to provide a certain measure of physical and mental
comfort, promote self-reliance to the extent possible and preserve the dignity of the individual during the
remaining period of life. Relieving pain therefore has an important place in the care of cancer patients, since
pain is one of the most common symptoms in patients with advanced cancer.

Bone pain is the most usual form of pain in patients with cancer of the breast, prostate, lung, thyroid and colon
which has invaded the bone. The cause is expanding lesions in the bone. Of the available treatments designed
to shrink the cancer deposits in bones and relieve pain, such as chemotherapy, X ray irradiation and radio-
pharmaceutical administration, the last alternative is the one widely accepted as being the most effective and
least toxic, especially in cases where the pain sites are numerous and widespread.

There are only a few radiopharmaceuticals which are suitable and available for clinical applications.
Phosphorus-32 has been in use for some time, but strontium-89, a recent arrival on the clinical practice scene,
has received wide publicity. However, it is also four to six times more expensive than phosphorus-32. This is
significant, since cost is a serious obstacle to the widespread use of radiopharmaceuticals for alleviating bone
pain in cancer patients, especially in developing countries.

Following an Advisory Group meeting, the Agency initiated a CRP with the specific aim of comparing the
efficacy and toxicity of phosphorus-32 with that of strontium-89 in the treatment of cancer induced bone pain.
This CRP, designed as a multicentre, randomized and controlled investigation, was the first therapeutic clinical
study co-ordinated by the Agency and is the only one of its kind known in the world. Five countries — Austria,
India, Indonesia, Slovenia and Peru — participated in this project, which involved 110 patients. The study was
completed in 1996 and the results will be known in April 1997 when the final Research Co-ordination meeting




attributed to the accident;

‘sarcophagus’ around the destroyed reactor.

Box 3

INTERNATIONAL CONFERENCE ON THE CONSEQUENCES OF
THE CHERNOBYL ACCIDENT

On the tenth anniversary of the Chernobyl accident the Agency, the European Commission and WHO co-
sponsored an international conference chaired by Minister Angela Merkel of Germany to ‘sum up’ the results of
the various assessments made and the specialized meetings held on the consequences of the accident. It
attracted the participation of over 800 experts from some 70 countries. There was a consensus on the early health
effects clinically attributable to radiation exposure as a result of the accident. It was also confirmed that:

» There was a significant increase in the incidence of thyroid cancer among children;

» There was no increase in the incidence of any other malignancies or hereditary effects that could be

 In the population affected by the accident there was a high incidence of psychological disorders which could
not, however, be related to radiation exposure and were difficult to distinguish from effects associated with
the economic and social hardship being experienced in the regions;

» No sustained severe impacts on ecosystems had so far been observed.

Officials from the affected countries reported to the conference on the severe economic, social and institutional
consequences of the accident. At the technical level it was agreed that renewed attention must be paid to the

Nudear Liability Convention

The Standing Committee on lbdity for Nudear
Damaye readed the ihal stage of peparatory work on
a diaft protocol to amend the 198&enna Comention
and a daft corvention on supplementafunding At its
session in Octobgthe full texts of the tvo instuments
were pepared and the Committeegeeed to efer the
texts to govemments ér detailed sartiny.

Cornventions on Saty

The Cowention on Nulear Saéty enteed into brce on
24 OctoberWhile recaynizing tha ndional authoities
have responsibility br the safty of rudear paver plants,
the Cowention lgys davn a umber of fundamental szl
principles. It also eshlishes a ppcedue under which the
patties ae obiged to submit eéports on the safty of
nudear paver plants on their tatory and accpt review
of these eports & meetings of the Coracting Rties.

Negotiations on a covention cwering the sadty of
spent fuel and aste mangement contined to mak
progress.The sixth session of the open endedug of
legal and tebnical epetts was held in Neember in
Pilansbeg a the irvitation of the SouthAfrican
Govemment.

Opeiational Saéty Sevices

The deteioration of spent fuel fom reseach reactos is
a nev area of concar. In this contgt, a team consisting
of technical expetts from theAgengy, France the Russian
Fedestion and the USA visited th€inéa reactor near
Belgrade Two speciic problems were identifed thad
warranted pompt emedial action; aeport was tans
mitted to the authdties concemed

Consequences of the Chebyl Accident

On the tenth anwmersay of the Chemobyl accident
the Ageng/, the Euppean Commission andvVHO
co-sponsoed an intemaional conkrence to consolida
the \arious tedinical and scientif assessments tha
have been madever the yas (see Ba 3).

Radiolayical Assessments of Naar Test Sites

An assessment of the Semigadak rudear test site
in Kazakstan pvided asswance tharadigion levels in

villages aound the site a&r\wery low. However, it was
also contuded tha lengtly human occug@n of the
test site itself wuld lead to unacgeably high radiaion

doses and the authtes of Kazakstan he been
advised to tak stgs to ¢ean up the site oprevent

access to itA report will be pubishedin 1997.



Box 4
NUCLEAR SEAWATER DESALINATION

In the ‘Options Identification Programme’, which was requested by a resolution of the 38th session of the
General Conference and was completed in 1996, the list of available reactors was reviewed in order to identify
practical options for the demonstration of seawater desalination using nuclear energy. Consideration was also
given to the desalination technologies suitable for coupling to a nuclear reactor. The scheduling, infrastructure
and investment requirements were taken into account.

As a result of the screening process, three options were identified as practical candidates that could be
recommended for demonstration. (The details were published in IAEA-TECDOC-898, Options Identification
Programme for Demonstration of Nuclear Desalination.) These options use well proven water cooled reactors
and desalination technologies.

Option 1: Reverse osmosis (RO) desalination in combination with a medium size nuclear power reactor of a

system).

80 000 m3/d.

option, the latter including the cost of the reactor.

type now being constructed or at the advanced design stage.
Option 2: Reverse osmosis desalination in combination with a currently operating (preferably medium size)
reactor (some minor design modifications may be required to the periphery of the existing nuclear

Option 3: Multi-effect distillation (MED) desalination in combination with a small reactor for capacities of up to

It was concluded that these demonstration options could be implemented if there is interest from investors. The
investment required would be in the order of $25-50 million for the RO options and $200-300 million for the MED

An assessmentag caried out of theadiolagical situdion
on Bikini Atoll in the Masshall IslandsA final report is
being pepared Another stugt of conditions & the
Mururoa and Bngtaufa Atolls in Frend Polynesia vas
initiated Specifcally, a sampling xpedition was caried
out to stug the spéal distiibution of adiorudides; the
water, biota and sediment samples @éakae curently
being analsed The adioactve mderials remaining in
the dee geolagical stiucture and their possie transer to
the biospher ae also being studied

Nudear Power and Fuel Cyle

Expets from Member Stis and interdional rudear
organizgions commenced ppartion of key issue
papers for the symposium on Nigar Fuel Cyke and
Reactor Sttegy: Adjusting to Nev Realitiesto be held
in June 1997 The paers will provide ba&ground br
discussions on the di#rent options ér development of
the fuel gcle, the mangement of spent fuel and pluto
nium and the disposal o&dioactve wastes.

Producing ®table Water Economicaly

The aailability of potable weter is an emejing issue in
mary Member Sttes.A two year ppgramme with the
aim of selecting aet of pactical optionsdr demonste

tion pmojects in seaater desalindon using mdear
enegy, was completedsge Ba 4).

Demonstation of PredisposalMaste Mangement

Agreements wre finalized for the estilishment of a
reference cen& for demonsttion of predisposal \aste
management methods and qmedues & the Cekmece
Nudear Reseah andTraining Cente inTurkey, and aifst

demonstation took place in eéy 1996. Ruticipants fom

Albania, Greece the Syian Arab Repulic and Turkey

attended this xercise which dealt with the collection,
segregation and teament of liquid vaste the conditioning
of solid low level waste and spent sealed s@ms;and

interim stoiege. A reference cent for Latin Amelica was

also esthlished & a rudear eseath estélishment in

Chile.



Co-opeation in Radioactie Waste Mangement

A Contact Expear Group was brmally estdlished in
1996 undelAgeng/ auspices to haronizz and bllow
up on co-opetive actvities between the Russian
Fedestion and other Stas in the ield of radioactve
waste mangement.The Goup curently numbes 11 full
membes and 3 obseers.A list of co-opestive piojects
being implemented or plannedhs/pepared

Nudear-Wegpon-Hee Zones

Two naw tredies were signed in 1996 with a wieto esté-
lishing rudearwegon-free ones (NWFZs) id\frica and
South EasAsia. Both tedies entust theAgeng with the
task of \erifying compliance with thgeaceful use under
takings of the sigriaries. The RelindébaTreay, signed in
Cairo in April, goes futher than edier NWFZ accods
and theTreay on the Non-Riliferation of Nudear
Weagpons (NPT) in thiait addresses issues suas pohi-
bition of amed dadk on rudear installions and the
possibility of hitheto undetared rudear eplosive
devices. In meeting the spdciinterests of theegion, the
SouthEastAsian NWFZ tedy, signed in Bangsk in
Decemberrequires the Brties to comp} not only with
their non-poliferation oHligations, but also with com
mitments in sulc aras aswdear tade nudear saéty
and adioactve waste mangement.

\erification and Disamament

In the USA theAgeng has been erged since 1994 in
the \eiification of nudear maerial removed flom wegoon
programmesThis mderial indudes spafated plutonium
and high eriched uanium.At a tilateral meeting of the
Russian Minister oAtomic Enegy, the US Seatary of
Enegy and the Diector Genal in Setembey it was
agreed to gplore the tehnical,legal and inancial issues
connected with theerification of sutt maerial in both
the USA and the Russiardegtion.

Compehensie Test BariTreay

In Septemberthe Compehenstie Test Barlreay (CTBT)
was adopted Yo the Genal Assemlly of the United
Nations. The Pepamtory Commission of the CTBT
Organizdion (CTBTO), responsike for the \erification of
compliance i Staes Rities to theTreay, held its frst
session in Neember in Ne York. Preliminary discussions
took place bhout possite future co-opeation betweenthe
Ageng and the Ruwisional Secetaiat for the CTBTO.

Strengthening of Sefuards

Progress vas made in the imiduction of meases to
strengthen the &kctiveness and inease the &tiency

under safeguards.

Box 5
REMOTE MONITORING FOR SAFEGUARDS

One element of the Agency’s continuing efforts to strengthen and improve the efficiency of the safeguards system
is the introduction of new procedures and technologies to reduce the frequency of on-site inspections. In this
regard, the use of remote monitoring technologies is expected to provide a significant opportunity for Agency
safeguards to provide the required level of assurance with less intrusion on facility operators.

A variety of advanced unattended systems for remote monitoring and transmission are being examined.
These include digital surveillance cameras, electronic seals and radiation detectors which can transmit their
information directly by satellite and telephone lines to the Agency. To expedite the early implementation of
these technologies, a systematic evaluation of commercially available systems was initiated in 1996 in
collaboration with a number of Member States. Other related activities include:

» Afield trial of a remote monitoring system installed in a mixed oxide fuel storage vault in Switzerland, which
showed that the system was effective in monitoring events of safeguards relevance in near real time. The
system is competitive from a cost standpoint with current methods and is suitable for use at other facilities

» Installation and testing of remote monitoring system components at an HEU storage vault in the USA.

» Preparatory work on establishing a remote monitoring system at an HEU storage vault in South Africa.




of Ageng/ sakguads (pogramme‘93+2’, Part 1). In
Februaly, the ‘Clean Laoratory’ at the Ageng/’s
Sakguads Analytical Laboratory in Seibesdorf was
commissioned and ek on intloducing emironmental
sampling as a stanadbsatguads measw was statied
Baseline evironmental samplesdm enichment plants
and hot cells wre collected in a lge rumber of Sttes.

Additional information required for the mease@s ela-
ing to Staes’ systems of accountingif and contol of
nudear maeral, decommissioned andlosed dwn
facilities,and fuel gcles was eceved and angked In
a relaed aea, a plan br the intoduction of emote
monitoling was deeloped §ee Ba 5).

Further stengthening meases, requiiing supplemen
tary legal authoity (93+2,‘Part 2’), were considezd Ly
a committee of the Bodrof Goremors in duly and
October Following discussionsghe Chaiman pepared
a “Rolling Text of the Daft Potocol” to provide the
necessarlegal authoity. The text will be consideed Ly
the Boad in 1997.

The nedy 180 non-midearwegon Stées nev paty to
the NPT hae committed themseds to conluding
compehensie saéguads ayreements with thAgeng.
Neverthelesspver 60 of these Stas — most of Wwich
have no rudear actities — hae yet to do so.

Iraq

TheAgeng/’'s onging monitoing and ‘elification system,
which has been in place sinéeigust 1994 remained
the pincipal means to deter yeffort by Iraq to econsti

tute a mdear wegpon oiented pogramme and to povide

eaty waming in the gent tha the nudear knavliedge and
know-how still existing in Iragq were to be usedof pro-

sciibed acwities. In paallel with its feld work, the

Ageng/’'s UNSC 68Action Team contined the angbis

of the \ast umber of lagi documents tich were

obtained inAugust 1995 and the assessment of the
called'Full, Final and Complete Déaration’ — a detailed
desciption of Irag’s past ceert hudear pogramme —
provided ly the lragi authoities in S@tember

Democatic Peoples RguHic of Korea

TheAgeng remained uriale to \erify the initial dedara-
tion of nudear maerial made ly the Demoatic Peoples
Repuldic of Korea (DPRK).The DPRK vas still not in
compliance with its safjuads agreement.

SO-

The sixth ound of tebnical discussions with the DPRK
took place inVienna in Sptember No piogress vas
made on impdant issuesincluding the pesevation of
information to enale theAgeng to werify in the futue
the corectness and completeness of the DRRKitial
dedaration under its safjuads greementTheAgeng
informed the Secity Council of the United N#ons
and the Boat of Govemors thd it cannot povide ary
assuance thathe information required is actuajl being
preseved

The canning of spent fueldm the 5 MW Expemental
Reactorwhich began inApril, was discontined & the
beginning of November when dout 50% of the fuel
rods had been canned

Trafficking in Nudear Materials

The daabase on illicit tafficking incidents estdlished
to provide accuate and time} information to thee
audiences — Member $&s,the pultic and theAgeng

— became fulf functioning and ecgnized as an
authoitative list of incidents grified by Member Stees.
The Intenational Plysical PptectionAdvisory Sewice

(IPPAS) was esthlished to gve adiice to Member
Staes on impoving ndional rudear secuty systems.
IPPAS missions wre conducted to Bulgia and
Slovenia.

Stafing

In 1981,when theifst resolution on théStaffing of the
Secetaiat’ was under discussion,rumber of Member
Staes poposed thia taget of 33% be sebf the epre-
sentéion of developing counties among Rxfessional
staf. At the end of 199632.9% of theAgeng/’s staf
came fom developing counies. Havever, the rumber
of women in the Rafessional ciegory, even though it
had douled since 1981stood & only 17.3%.

Efficiency and Mangement

Despite the limithons on esouces,the Ageng/’s pio-
gramme has>panded wver the yas to tale on n&
actvities. The resouces br these ne actiities have
become waailable both though the phasing out of some
programmes and tlough ains in eficieng. This
process contined in 1996 and imgded systentic, ron-
tine evaluaions of ppgramme peidrmance to in@ase
efficiengy.



Regular Budget expenditure: $6 209 599

Expenditure by subprogramme

Nuclear power planning and implementation
Assessment and improvement of nuclear power plant performance
Advanced reactor developments and applications

Nuclear fusion

Extrabudgetary programme resources utilized (not included in chart): $357 404

he emphasis in the nuclear power programme in the Islamic Republic of Iran, Latvia, Lithuania, The
1996 was on information exchange and assistance Former Yugoslav Republic of Macedonia, Moldova,
to Member States. The Agency continued to give advice Slovakia and Viet Nam in defining a framework for
in the field of nuclear power plant planning and imple- technical co-operation projects in energy, electricity and
mentation, with technical assistance supplied to nuclear power planning. Technical support also contin-
17 Member States. The Power Reactor Information ued to be provided to Indonesia in nuclear power feasi-
System (PRIS) database was made available on the bility studies, financial analysis of electricity system
Internet, providing easier access to this information expansion programmes and the economic evaluation of
resource for the statistical analysis of nuclear power bids for nuclear power plants.
plant performance indicators. Results from an ‘Options
Identification Programme’ — a study on seawater In support of its technical assistance activities, the Agency
desalination using nuclear energy, undertaken in has developed a number of computer models which can
response to a General Conference resolution — were be used as tools for an integrated approach to energy,
published. The Agency’s 16th Fusion Energy confer- electricity and nuclear power planning. Efforts con-
ence, held in Montreal, Canada, provided the opportunity tinued to improve and update these models in the light
for a review of the status of research and of recent of feedback from users and to provide recipients of the
progress in relation to the various fusion reactor concepts. models with the latest versions. Expert advice from con-
sultants was used to incorporate improvements in the
Agency’s BIDEVAL software on the economic evalua-
Nuclear Power Planning and Implementation  tion of bids for nuclear power plants, taking into account
methodological and software advances over the last ten
In 1996, assistance was provided to Belarus, Brazil, years.
Colombia, Pakistan, Peru, Poland and Romania to assess
the role of nuclear power in the future expansion of elec- A technical report entitleolicy Issues for a Nuclear
tricity supply systems, with due account being taken of Power Programmewas prepared to assist decision
technical, economic and environmental issues. In addi- makers in developing Member States who wish to
tion, assistance was given to Albania, Armenia, Estonia, consider, or who have decided to implement, a nuclear



power pogramme The report highlights aeas vhere
policy decisions a required the options wich awe
available and the conte¢ in which they should be
consideed

Distrib ution of Ag ency computer models

Number of releases of planning model
or package

MAED WASP VALORAGUA ENPEP

Member 45 90 36 42
States
International 5 12 2 5

organizations

Totals 50 102 38 a7

ENPEP: Energy and Power Evaluation Package; MAED: Model
for Analysis of Energy Demand; VALORAGUA: ‘Valor Agua’
(value of water); WASP: Wien Automatic System Planning
Package.

Suppot contirued to be pwided to Member Stas on
upgading and maintaining udear paver pesonnel
qualifications and competence tugh the pplication of
the systemtic approad to training (SA). Two tednical
documentsthe IAEA World Suwvey on Nudear Power
Plant RersonnelTrainingand thd AEA Handbookdr the
DevelopmentConduct and Esduation of IAEATraining
Activities Reléed to Nutear Power were pepard
during 1996.The world suwvey, covering 23 Member
Staes,provides inbrmation on:training systemsorga-
nizations, programmes and dcilities; the ole of
manaement and theesouces povided for training;
training facilities and pogrammes wich could be made
available to other Member Stas; and contact p&ons in
Member Sttes.

Assessment and Impvement of
Nuclear Power Plant Rerformance

While the atent of gplication of formal quality assur
ance pinciples to the actities of regulaory organiza
tions \aries widey among Member Stes, increasing
attention is being paid to thisea in mag pats of the
world. In responsethe Ageng/ produced a tdmical
document identifying typical pblems in the pedt-
mance of egulaory actvities and the beni$ and

constaints assocted with the pplicaion of quality
assuance pinciples to these aefties.

Computeized opeator suppor systems using aft,
‘intelligent’ data processing gaabilities ale used in
nudear paver plants to impve productvity, reliability
and opedtional saéty. The frst \ersion of a dtabase on
opemtor suppot systems (OSSDB) as completed in
1996 and distbuted to mdear paver plants,design
organizdions and other intested nonal institutions.
The system has adededexibility to satisfy the needs
of a wide spectm of uses.

The frst version of a softwre pakage for the Inter

naional Ddabase on Reactor €3sue Vessel (RPV)
Materials was completed and diginted to the eight
paticipating Member Stees. The frst set of inputs
include @out 1500 items of da on RPV mterial

propeties. This software is a parof the Intenaional

Database on Nuear Power Plant Lie Mangement.
The daa will be helpful in the angsis and baracter-

zaion of changes in RPV meerial propeties duing

reactor opation in order to assess RPV iigity.

A CRP initiged in 1989 on |lé mangement of the RPV
primary nozzle vas completedThe work programme

included a pilot stug on the implementaon of the

existing methodolgy for life mangement and was

caried out in two phases. Phasedviewed the cuent

undestanding of the geing piocess ér four selected
components,methods &r monitoing the pobcess,
measues to mitigte its consequenceiglentification of

gaps in knavledge and tebnology and brmulation of

follow-up work for the n&t phase Phase Il dealt with
the life mangement of the RPV pmary nozzle These
studies hee made it easier to identify thfent factos

affecting pimary nozzle pemdrmance vhich ae also
applicable to other nozzles with similar desigeetures.

This is of inteest to designer reseachers and
regulators.

A new version of theAgeng/'s PRIS dtabase called
PRIS-PCwhich was madeailable on-line in 1995dr
direct access tbugh the pulic telephone netwrk, also
became accesdéon the Intemet. Micro-PRIS a subset
of the PRIS dmbase is also distibuted though the
Ageng/’s Home RBge on the Intaret. The rumber of
PRIS uses in 54 Member Stas and 8 interaional
organizaions has in@ased to 280yepresenting a
growth of 25% w@er the pevious year A database and a
technical document agering county daa on the engy
and economic sitd@n, a forecast of mdear enegy



utilization and the main ganizdions and institutions
relaed to the ndear industy, were piepared and will
be pullished in1997.

Distrib ution of Ag ency computer software

Name of Member International
software States organizations
Micro-PRIS 8 —
OSSDB 30 1
IDRPVM 54 8
IAEA-SAT 26 —

Advanced Reactor Deelopments
and Applications

The main actiities dealing with small and medium siz
reactos (SMRs) in 1996 ifaded a seconddvisory
Group meeting on the gt and intoduction of SMRs
in developing counties, held in Tunis, in September
The meetingaviewed the design and delopment stiaus
of SMRs,the lessons leaed flom their intoduction in
developing countes,and their madtet potential. It vas
emphasied tha a stong tedinical and gganizdional
infrastucture, with qualified pesonnel, industial
suppot and fnancial esouces, is one of the most
important lequiements ér the intoduction of mdear
power. A review of the maket potential of SMRs led to
the contusion tha they will be deployed pimatrily in
counties which have aleads stated rudear pojects,in
patticular in counties which hare deeloped SMR
designs themsebs. The overall maket is estimged d
about 70-80 units to be implemented up to tleary
2015.About one-thid of the SMRs ar expected to sup
ply hea or electicity or both to intgrated sewater
desalindéion plants.

To assist in &ining, software was deeloped to simlate
the behaiour of curent and adanced eactos, PWRS,
BWRs and HWRs on a pnal computerThis soft
ware and a tdmical documentzompiising the taining
and user marals,will be available in eaty 1997.

TheAgeng contirued to plg a wole as an interaional
forum for the exchange of scientiic and te@nical infor-
maion on adances in WRs and HWRs. In 1996

staus ieport on adianced MVR designs as pepard
Under a CRPa daabase of thenoptysical popeties
for a boad spectrm of LWR and HWR mterials over
a wide ange of tempegtures was deeloped In another
CRR theAgeng is esthlishing a consistent set ofle-
tionships vhich can be used to awgak the theno-
hydraulic perbrmance of adanced weter cooled eactos,
since acclate informédion is required for reactor design
and perbrmance studies.

Highlights of liquid metal cooledakt eactor (LMFR)
developmentin 1996 vere: steble opestion & a paver

of ~1000 MW(e) of Sup@hénix,the frst lage demon
stration fast eactor in Fance; 16 gas of commetial
opegtion of the 600 MW(e) BN-600 in the Russian
Fedeegtion; opertion of the BN-350 in Kazakstan to
geneegte rudear heafor seavater desalintion and elec
tricity production; and the successful conttion of
fast eactor pogrammes in China,lndia and the
Repubic of Korea.

Development pogrammes ér gas cooled eactos con

tinue in a mmber of Member Stas, with additional

interest being dcused on this ténolagy as the esult of
its potential as a high tempture enegy souce for a
wide range of piocess hdagpplicdions. In this contet,

Eskom, the st&e electic utility of SouthAfrica, is eval-

uding the use of the high temp#ure reactor (HTR) ér

the gneetion of electicity through the pplication of a
closed gcle gas turbine paer corversion systemThe
National Atomic Enegy Ageng of Indonesia is westk

gating the HTR as an ermgyr souce for co-genegtion

applicaion in the deelopment of gs and oil esouces.
The high tempeture engneeing test eactor (HTTR)
and the HTR-10 ar under constiction in dpan and
China,respectiely, for testing the high tempattre hea
applicaions of nudear paver. In 1996, a tednical
co-opeition programme vas initided with BATAN, in

Indonesiapn the &asibility of the HTR ér the poduc

tion of methanol and ésh vater.

In 1994,in response to the intest of Member Stas in
a possile demonsttion facility for seavater desalinton
using rudear enegy, theAgeng initiated a nev two year
Options Identication Piogramme with the aim of
selecting a limited set of actical options dér demon
stration projects. This pogramme has ne beencom
pleted and aeport was submitted to the 40th sessafn
the Geneal Conkrence A few nudear coupled desa
lination plants hae been selected asgtical candidies
for demonsttion projects.The two types of plants to be
tested ag: a reverse osmosis desalitian process



cowled to an eisting or navly built medium sie water
cooled eactorand a molti-effect distilldgion process cou
pled to a small sereactor in the 20-50 MW(eange. In
accodance with aasolution of the Genalr Conkrence
prepaatory work for further stug of this subject bgan.

Nuclear Fusion

TheAgeng/’s 16th Fusion Engy conference vas held
in October in Monteal, CanadaTher was signifcant
interest in the Intaraional Themorudear Expeimental
Reactor Enmpeeing DesignActivity (ITER EDA). New
results intuded: confinement enhancement with the
‘reversed shear modef tokamak opettion; encouag-
ing prospects dr low aspect atio tokamaks; and apd
progress in indial fusion eseath, stellaators and
other altenaive fusion conggts.

Expets from Argentina, Brazil, China, the Czdc
Repubic, Egypt, India, the Islamic Rpulic of Iran,
Israel, the Repubic of Korea,Pakistan and &land met
in Vienna to adise theAgeng/ on ways to enhance the
effectiveness of fusionetaed actities in Member
Staes tha do not hae major fusion eéseach pro-
grammes. Biticipants in thisAdvisory Group meeting
discussed the crant staus of eseach in those counies
and madeecommendgons for future work, including:
efforts to incease the waareness of fusioneseath;

better inteaction with lager lboratories; the estalish-
ment of a netwrk of regional plasma cendss; and mar
effectve CRPs.

A new CRP on enigeeing, industial and emironmental
applicaions of plasma p¥sics and fusion témolagies
was initided The eseath topics intude: plasma assisted
surface enmeeing for surbce popety enhancement;
plasma teknologies for hazadous vaste emedidion;
and studies to baden theequired epeliimental déa-
base This CRP will benéf plasma eseath, strengthen
co-opedtion between deeloped and deloping Member
Staes and help to comnmalize plasma and fusion
technolagies in deeloping Member Stas.

The ITER EDA, conducted joingt by EURATOM and
the Gaovemments of dpan,the Russian &desgtion and
the USA,under the auspices of thgeng, prepared a
Detailed Design Rzort, which reflects pogress made
towards design intgration a the system and plantels,
and the Non-Site-Speif Sakty Reont-1, containing
the lesults of an ernronmental and safy assessment of
the curent ITER designThe sagty report provides con
fidence thalTER can be consicted and opeted sagély,
with a favourable ervironmental impactThe Agengy
provided aomic and molecular pisics da@abase inbr-
mation to the ITER poject and pulished the ITER
Monthly Newsletter as wll as ITER adminis#tive and
technical documents.



Raw materials for reactor fuels

Reactor fuel technology and performance

Spent fuel management, technology and safety

Information on the nuclear fuel cycle

Regular Budget expenditure: $2 824 076

Expenditure by subprogramme

Extrabudgetary programme resources utilized (not included in chart): $654 338

mprehensive studies were carried out during the
ear on: uranium supply and demand; the model-
ling of fuel under extended burnup; a quality assurance

representing an increase of 8% over 1994 production —
the first increase in production since 1988. Australia,
Canada, France, Kazakstan, Namibia, Niger, the Russian

system for dry storage technologies; preparation of spent Federation, South Africa, the USA and Uzbekistan each

research reactor fuel for shipment back to its country of
origin; the safe handling and storage of plutonium; and
the corrosion of zirconium based alloys in nuclear
power plants.

Raw Materials for Reactor Fuels

A guidebook to accompany the Agency m@forld
Distribution of Uranium Depositsvas published.
Preparation of the map and the guidebook included
development of a database containing detailed informa-
tion on the location, reserves, grade of ore, geology and
status of each deposit.

The IAEA—-OECD/NEA reportranium 95 — Resources,

Production and Deman(ihe ‘Red Book’) was published

in 1996. It is the first truly global edition of the Red
Book, with information on 54 countries.

After falling nearly 50% from 1988 to 1994, world
uranium production in 1995 was around 34 000 t U,

produced over 1000 t U and together accounted for 90%
of world uranium production. Worldwide power reactor
requirements are estimated to be about 62 000 t U per
year, which is about 28 000 t U greater than world ura-
nium production. While 55% of the demand is being
met by current production, the balance is being filled by
inventory drawdown. In the near future, as stockpiles
become depleted, demand will be met by increased
uranium production and blended down high enriched
uranium from dismantled warheads.

At a Technical Committee meeting held in Vienna,
experts from 30 countries discussed the application of
geoscientific research to such problems as the high con-
centration of radioelements in some buildings and the
rapid detection of isotopes resulting from nuclear power
plant failures. They also underlined the importance of
updated airborne and ground gamma spectrometry data
in the early detection of environmental problems and
recommended that a set of standardized units be adopt-
ed for expressing levels of radioactivity from various
surveys.



Reactor FuelTechnology and Rerformance

The \alidity and pedictive caabilities of fuel perbr-

mance codes &re compaed and assessed in a CRP on

Fuel Modelling under Extended Bwp (FUMEX),
which involved a find exercise with &pelimental déa
provided by the OECD Halden Reactor dject.
Nineteen diferent codes wre studied As a conse
guence of FUMEXelementay models and codes V&
been impoved and alidaed In adlition to FUMEX, a

‘mature’ fuel modelling code (TRANSURANUS) has

been tanskred to deeloping Member Stas,together
with guidance ongplication of the code toeactor oper
ation and safty assessments. Compiten of a déabase
of well defned epeliments suithle for code alidaion
was stated in associion with the OECD/NEA.

A CRP on the modelling ofanspot of radioactve sub
stances in the pnary circuit of water cooled eactos
was initiged in 1996The aim of the stugdis to impove
computer codes designeat the modelling ofadigion
field growth, to undestand the mdwanisms imolved
and to detanine gpropriate countemeasues.

Design,materials perbrmance and safy magins of fuel
and pessue/coolant tubes &re the topics discussetla
Tedhnical Committee meeting heldVfienna on bannel
reactor fuel. Egn though the design anldaacteistics of
valious dannel typeeactos differ consideably, specifc
common &dures,sud as coolant boiling and on+wer
loading were anaysed It was contuded tha curent
opemting conditions ér both the fuel and fuehannels
sdisfy requiements.An anaysis of daa presented
intemationally for the frst time on RBMK fuel and fuel
channels led toacommenddons for further R&D to
improve fuel utilizaion and opeational fiexibility .

Under the tans of théRecord of Decision on a Nuear
Wegons Non-Ruliferation Policy Concening Foreign
Reseath Reactor Spent Niegar Fuel’, pubished on
13 May 1996 ly the US Dpatment of Enegy, the frst
shipments to the S8annah Rier of US oigin foreign
reseach reactor spentudear fuel hae aliead/ begun.
Since maw of the Member Stas irvolved in the po-
gramme will be shipping bacpent fuel ér the frst timeg
a guidelines document on thehatal and administtive

prepations requited for the shipment ofaseath reactor
spent fuel vas pepared It will be used in a @ining
course on the same topic to be heldtlae Argonne
National Léboratory in eaty 1997 and will be upded as
expetience with the shipments is acoulated

As pat of a CRP on madigion enhanced dgadaion of
maerials in spent fuel stage facilities, a review of the
durability of fuel cladding maderials in wet stoege was
prepared It condudes thé zirconium based ladding
maerials perbrm very well in wet stoege, while alu
minium alloys only perform well in water of optinum
quality. Stainless steelladding can dgrade as aesult
of integrarular stess carsion cading if it was pevi-
ousl sensitized in the eactor

Information on the Nudear Fuel Cyde

Worldwide inteest in sparated cvil plutonium contirues
to gow as global imentores incease Reifned estimees
of present and futer searated plutonium imentores
were pubished in thed AEA Yearbook 1996.

Important peparatory work was caried out br an inter
naional symposium entitletNuclear Fuel Cyte and
Reactor Sttegy: Adjusting to Nev Realities’,to be
held in co-opeation with the Euopean Commissiothe
OECD/NEA and the Wmium Institute in dne 1997 Six
working goups vere formed to ceer all aspects of
plutonium mangement andelaed fuel gcle and eactor
strategies.As pat of preparations for the symposiung
new geneic model,which tales into account theegy-
cling of uranium and plutonium &m spent fuel in
power reactos, was d&eloped to calcuta global fuel
cycle requirementsspent fuel @sings and the pduc
tion of plutonium in eactos up to the gar 2050.

An updded guide on the Nuear Fuel Cyte
Informaion System (NFCIS) as pulished eight gars
after an edier version. It is an interational directory of
civilian nudear fuel gcle facilities tha provides inbr-
mation on isting and plannedatilities thoughout the
world. NFCIS is an impdant eference vork for the
nudear industy and curently contains inbrmation on
422 ciilian nudear fuel gcle facilities in 46 countes.



Regular Budget expenditure: $7 505 404

Expenditure by subprogramme

Handling, treatment, conditioning and storage of radioactive wastes

Radioactive waste disposal $542 571
Decontamination and decommissioning of nuclear installations
Radiological and environmental aspects of waste management

Waste management planning and infrastructure

Extrabudgetary programme resources utilized (not included in chart): $245 078

he Agency's 1996 programme on radioactive waste facilities. A report completed in 1996 provides a number

management focused on: the establishment of inter- of different options and technologies for the treatment of
national principles and standards for the safe manage- boric acid containing waste. These are aimed at the
ment of wastes; preparations for the convention on the recovery of boric acid from waste streams and its possi-
safe management of radioactive waste; development of ble reuse.
infrastructures and tools for strengthening and solving
waste management problems in developing Member In co-operation with national authorities, the Agency
States; and assessing waste management situations andmplemented a training programme with the aim of
needs as a consequence of past practices. New advisoryproviding technical expertise to developing Member
committees were established to advise the Agency on its States in various aspects of radioactive waste manage-
activities related to waste technology and safety. The ment. Incorporating the results of over 20 regional and
International Radioactive Waste Technology Advisory interregional training courses held between 1991 and
Committee (WATAC) met for the first time in Octoberto 1995, guidance material was prepared for use by
review the 1995-1998 Agency programme in these areas Member States in conducting training courses on the
and to facilitate the exchange of information and expe- management of low and intermediate level waste
rience between Member States represented on WATAC. (LILW). The report covers the requirements for organiz-
The Waste Safety Standards Advisory Committee (WASSAC) ing courses, an annotated outline of such courses and a
was established to review waste safety documents intended forselection of practical exercises and demonstrations.
publication in the Safety Standards series.

Two CRPs on fostering research in developing Member
Handling, Treatment, Conditioning States in the field of waste processing technologies for
and Storage of Radioactive Wastes LILW from nuclear applicationsere concluded in 1996.
One CRP on treatment technologies for LILW was

Progress was made in the preparation of guidance on designed to help develagliable, simple and low cost
waste minimization methods applicable at differentlear processes for specific institutional waste to be made



compdible with long lved radioactve waste brms. A
number of na treament tetinologies were developed
and testedand ae in use in some of the coues tha
paticipated in the poject. The other CRP dealt with
inorganic sorbents than mary cases ha been ved
to be adantaggeous in the gament and immobilizdon
of liquid radioactve waste Specifc propeties of

For several yeas theAgeng/ has oganized an annal
group forum for the discussion andsolution of out
standing issueselaed to the disposal ofadioactve
wastesmainly the ppblem of assung and demonsit-
ing the long tan sakty of waste epositoies. The
second eport of this goup was issued in 1996 and
contains discussions on intaeck issues beten mudear

synthetic and composite sorbents can be designed andsakguads and adioactve waste mangement,aspects

contolled duing their synthesisThis facilitates the
prepartion of a mnge of sorbents suibée for the ted-
ment of specifc waste steams. Hwever, the \ariety of
inorganicsorbentsboth naural and synthetighat are in
use vorldwide requires the setting up of standared
procedues br compastive evaluaion. Several standadt
testing pocedues and sets okference vaste steams
were thus deeloped in the CRP

Difficulties encounted in the shdrtem in mary
Member Sttes in the deelopment of disposahctilities
have led to moe efort being deoted to the stage of
radioactve wastes.A report was pepared to povide
guidance on arous te@inolagical aspects ofadioactve
waste pakage stoege, and toplace stoage in the con
text of the entie waste mangementprocessThe eport
reviews curent pactices and »perience in vaste
storage, summaizes the arious actionsequired bebre,
during and after intem stolage and links &rious actvi-
ties involving the stoage of radioactve waste

Radioactve Waste Disposal

At a symposium entitledExperience in the Planning
and Opegtion of Low Level Waste Disposal &ilities’,
held in Vienna in aly, it was demonséted tha the
majoiity of the Ageng’s Member Stes, while not
emplgying nudear paver, were utilizing rudear tet-
nology in sud aeas as medicinedusty and eseach.
These paplicaions as aule produce lov level waste
(LLW) which has to be magad and disposed .of he
symposium shwed tha LLW disposal is based on
proven tedinologies and the safy of disposal can be
saisfactoily ensued over the time peipds curently
ernvisaged It was also pointedut tha while developing
Member Sttes ae looking br adequee, affordeble and
sak solutions,in developed Member Stes thee is a
trend tavards inceasing telenical sophisticéon.

Radiolagical and EnvironmentalAspects
of Waste Mangement

of the post-tbsure phase of aepositoy and the
applicaion of the concpt of ‘radiological optimizaion’
to radioactve waste disposal.

A three year assessment studf the mdiological impact
of high level radioactve waste dumping irthe Arctic
seas (the Inteetional Arctic SeasAssessmenProject
(IASAP)) was completedAn executive summay of the
study report was pesented to the Comicting Rities to
the Cowention on the Rwention of Mame Rollution
by Dumping OfWastes and Other Nter (the London
Corvention,1972).The stug examined \arious aspects
of radiological assessmenmaking use of theesults
obtained fom s&eral exploratory cruises to the &écted
area. In adition, three-dimensional ydrodynamic and
compatmental modelling of dispsal fom possite
releases ofadiorudides from dumped wstes to the
open Kaa Sea and th&rctic Ocean \as caried out ty
IAEA-MEL. One of the stugls condusions vas thathe
current diolagical risks pesented ¥ the dumped
wastes a n@ligible and thathe futue risks to popula
tion groups most likly to be &posed a also small. No
justification was bund on adiological grounds 6r instk
tuting a pogramme of emedial action inalation to the
wastes. Hwever, a reassessment of the sitioa was
recommended if the ctant military restictions over the
fiords of Novaya Zemya, where nmuch of the vaste vas
dumped are removed

As a contibution to IASAR IAEA-MEL verified lebo-
ratory experimental gproades to estiming radio
nudide coeficients (Kgs) for Kara Sea sediments.
Compaisons of feld deived and adiotracer deived
Kgs values sheved tha radiotracer tebniques used with
naural sediments camynder cagfully contolled condi
tions in the laoratory, accuetely predict Kys coeficients
tha have been meased in far moe costy field tests.

Closel relaed radioecolgical expeiments hae deter
mined the potential usefulness of d&rfa common
bottom species in thArctic seasas bioindictors of
ameicium-241,caesium-137 and cobalt-60 contamina
tion in these \aters. Laboratory radiotracer bod dain
studies demonsdred tha starfsh can accumlate from



75 to 100% of theadiorudides ingested with their
food and canetain them in their tissue®if several
months.

The anasis of sediment and sgaer samples collected
during the 1994 and 1995@an—Reubic of Korea—
Russian Edegtion expeditions to the & Eastan seas
has been completed andraaf report issuedThe analti-
cal results did not shw ary effects fom the dump sites.
Dispesion modeihg of possite releases of adio
nudides fom dumped \astes in the & Eastan seas
was also completedrhe esults hae shevn tha the
turnover time of vater in the lar Easten seas mabe
about 25 ars, which is shoter than gpected § a factor
of 4. However, the sinulated surfce wvater con
centations of caesium-137efeased ftm wastes mg
read values an ater of manitude laver than the
present emironmental lgels.

A sampling &pedition to the Muiroa and Bngtaufa
Atolls in French Polynesia vas caried out.A new pro-
gressve tetinique based on in sitagma spectmetyy
of sedned sediments &s used to stydthe spéal distri-
bution of mdiorudides in sediment and to optineiz
sediment samplingHundeds of vater, biota and sedi
ment samples &re collected in both oons and &
being analsed in seen Member Sta laboratories and
at IAEA-MEL.

A Global Maine Radioactiity Database (GLOMARD)
was estblished to povide Member Sties with inbr-
mation on rldioactvity baselines andecods for radio-
logical assessments and imdional and n#onal
monitoing programmes.All available dda on adio
nudide concentitions in theArctic seas hae been
included in GLOMARD to stug the tempaal and
spdial distibutions of adiorudides.The daa shev tha
in recent yas the concendtions of stontium-90 and
caesium-137 in the Karand Bagnts Seas lva been
deceasingthe dominant conitoution being fom repro-
cessing plants and globalltout.

A CRP on the pplicaions of tacer tebniques in
studies of ppcesses and pollution in the BkaBea vas
completedThe poject esulted ina compehensre and
up to dae assessment ofadiorudide distibutions,
trends,inventoies and sowes in the Blac Sea ewi-
ronment; an ‘eludion of doses delered though
maitine exposue pahways to humans and biota; and the
development of pplicaions of adioactve and sthle
isotope taces to undestand thedte of pollutants in this
patticulaly complex and stessed erironment.

Bioassg tests hae been designed toxamine the
possilte enhancement of haal radioactvity in matine
organisms Wing in the vicinity of non-odear
industiies. Initial epetimental esults indicte thda
polonium-210 in gpsum and other phospimwastes
from the phosphar acid industy is bioavailable to
maiine molluscs ®posed to sea ater containing sut
wastes.

Progress vas made in 1996 to @aden the funding base
for Ageng/ projects bcused on the pgplication of
nudear tediniques to undstand oceanic pcessesA
subcontact was esthlished under the Eapean Union
sponsoed Aegean Sea Hyathemal Fluxes ppject
through which theAgeng will use rudear tetiniques
to examine the potential @ronmental enhancement of
naural radiorudides and tace elements emairgy
from shallev water hydrothemal vents of Milos Island
Sud badkground déa on godemical sowes ae
important in oder to quge the elaive impotance of
industial inputs of the same elements to lesed seas
sud as the Mediteanean.

Waste Mangement Planning
and Infrastructure

At the request of the fend authoities, theAgeng con
vened an interational team of gpeits to eview the
shot lived waste mangement pogramme and acti-
ties, both planned and implementea the Cente de
I’Aube On the basis of sote maeral and a eport
provided by Andra (Agence n#donale pour la gstion
des déhets mdioactifs,France),the team ealuaed the
programme anddrmulated ecommendi@ons in sgeral
areas suk as eification, contol and testingand saéty
assessment.

A Contact Expdr Group (CEG) vas esthlished ty a
number of countes inteested in haing an intenaional
forum for hamonizing anddllowing up co-opeation in
the aea of adioactve waste mangement in the Russian
Fedeetion. The irst CEG meeting @5 held in Math
1996 in Moscw. CEG Sectaiat sevices ae being
provided by theAgengy.

The 1irst demonsttion of predisposal \aste mange-
ment methods and @cedues vas held athe Cekmece
Nuclear Reseah and Training Cente in Turkey.
Patticipants fom Albania, Greece the Syran Arab
Repulic and the host countrattended this hands-on
training sessiorA regional cente for Latin America has



also been edttished & the LoAguiere rudear eseath
cente in Chile

A team of specialists & Brazil completed the condi
tioning of the ndonal inventoly of old radium souces
in Urugugy. The conditioning which was caried out
with Ageng staf in attendancewill ensue tha these
radium souces can be saly stored until dep geolagical

repositoies ae aailable for disposal.This opestion

was theifst in a saes tha will eventuall remove spent
radium souces fom the list of hight dangrous adia

tion souces in Member Stes.

Proper assessment of thaste mangement situion in
Member Stges is necessain order to pepare adequie

work plans or tednical co-opegtion actvities. To

suppot these actities, a waste mangement parin the
County Profile Database vas esthlished This section
will complement the ceesponding dabase on adia

tion protection. Inbrmaion on moe than 20 couni&s
has sodr been inlwded



Regular Budget expenditure: $2 059 654

Extrabudgetary programme resources utilized: $168 970

Il fuel chains for electricity generation involve  experts from national and international organizations
some health risks and lead to certain environmental active in the field. The book will describe an overall

impacts. Since many countries need to define sustain- framework and processes and state-of-the-art methods
able energy programmes for the coming decades, inter- and techniques for carrying out comparative assessment
est has grown in the application of improved data, tools studies.
and techniques for the comparative assessment of
different options and strategies for electricity supply. A CRP on case studies to assess and compare the poten-
The Agency'’s activities in this area seek to merge health, tial role of nuclear power and other energy options in
environmental, technical and economic factors into reducing emissions and residuals from electricity gener-
planning and decision making for the electricity sector. ation was completed. Twenty-two country case studies

were prepared, with technical support from the Agency.
The Agency continued, within the framework of the The range of issues covered: assessment of the potential
interagency DECADES project, to develop and update role of nuclear power in reducing greenhouse gas emis-
databases and methodological tools. The Reference Tech-sions; the effects of carbon dioxide taxation and/or
nology Database (RTDB), which contains generic infor- emission constraints on the future electricity generation
mation on the technical, economic and environmental mix; and the impact of privatization and deregulation of
aspects of various components of different energy chains, the electricity sector on system expansion strategies.
was expanded to cover about 300 energy facilities. The results showed that significant reductions of emis-

sions and other environmental burdens can be obtained
In order to allow for more specific assessments to be by improving the efficiency of facilities at different levels
undertaken in particular national situations, development of the energy chains and by using better quality fuels, or
continued of country specific databases (CSDBs), mainly by fuel switching. The rehabilitation of power plants, in
by providing technical support to national experts from particular by adding pollution control technologies, was
various Member States. In addition to updating some of found to be a cost effective measure in mitigating envi-
the existing CSDBs, 9 new CSDBs were established, rais- ronmental impacts. In most of the studies where nuclear
ing the total number to 24. Improvements were also made, power was considered as a possible option for electricity
as a result of user feedback, to the Agency’s methodo- system expansion, it was found to be cost effective for
logical software for comparative assessment studies reducing emissions of sulphur dioxide, nitrous oxide,
(DECPAC) to permit assessments at the power plant, full carbon dioxide and other greenhouse gases.
energy chain and electricity supply system levels.

The Agency continued to contribute to the work of the
Work began on a reference book, on enhanced electricity Intergovernmental Panel on Climate Change (IPCC) and
system analysis for decision making, with the help of the Framework Convention on Climate Change (FCCC).



In paticular, information was povided to an IPCC ark-
ing group anafsing dimate dangg, and to the Subsidigr
Body of the FCCC dr Scientifc and Tednolagical
Advice on the potentiabie of rudear paver in reducing
global geenhouseap emissions @m the enagy sector

In this connectiortheAgeng held two Advisory Group
meetings in 199&ne on geenhousea@s emissions éMm
hydropower and the other on wind and solathtealogies.
The indings shw tha nudear, wind and in some cases
hydropower, are genegting options with the lvest full
enegy chain geenhouse @ emissionsThe elevant
emission &ctoss,in g CO, equivalent/kWh(e),are in the
range of 0.4 to 3dr run of fiver hydropower, about 10 br
nuclear paver and for wind (without bakup) &
favourable sitesand 17to 26 br hydropawver plants with
resevoirs. The coresponding ifures br solar themal
plants anddr photaoltaic systems (without bkap) ae
in the mnges of 50 to 80 and 100 to 286spectiely.

Ageng/ co-opestion with the OECD/NEA and the
Intemational Enegy Ageng found epression in the

initiation of an updee of compasetive piojected costs of
genesting electicity. The stug will provide a eliable
comparson of electicity genestion costs ér nudear
and Dssil fuel fred base load peer plants thcan be
expected to be commissioned within thetr#)-15 yas.
The last sule stud/ was caried out in 1992.

A document on gneal guidelines ér the compative
assessment of the health andiemmmental impacts of
electical enegy systems w&s completedrhe document
provides a famevork for carying out compaative risk
assessments and ideigs the major tdmical issues
and uncdainties in the assessmenbepess. It will be
pubished in 1997.

The IAEA/JUNEP/UNIDO/WHO poject on isk man
agement in lage industial areas vas completed i1996
and two documents ere pepared One is a maual for
the dassifcation and pioritization of risks as aesult of
major accidents in pcess andelded industies. The
other povides guidelinesdr integrated lisk assessment
and mangement in lage industial areas.



Regular Budget expenditure: $11 913 912

Expenditure by subprogramme

Soil fertility, irrigation and crop production
Plant breeding and genetics

Animal production and health

Insect and pest control

Agrochemicals and residues

Food preservation

Extrabudgetary programme resources utilized (not included in chart): $2 917 102
(of which the sum of $1 498 599 is from FAQO)

feature of 1996 was the increasing extent to which Soil Fertility, Irrigation and

techniques and technologies developed through the Crop Production
Agency’s research contract programmes and at the
FAO/IAEA Agriculture and Biotechnology Laboratory A series of CRPs has been conducted over the years on
at Seibersdorf were applied through technical co-opera- enhancing the use of atmospheric nitrogen by plants
tion projects and other activities to improve food security through biological nitrogen fixation by the Rhizobium—
and assist Member States in meeting international agri- legume symbiosis using the nitrogen-15 isotope dilution
cultural standards and undertakings. An example is the technique, and through the efforts of the FAO/IAEA
use of mutation breeding and biotechnology to support Laboratory. In the latest CRP, a gene marker method for
crop improvement and biodiversity under the Leipzig studying Rhizobium ecology was developed and tested.
Declaration on Plant Genetic Resources. Other examples The new method was used for the identification and
include the increasing use of FAO/IAEA developed classification of Rhizobium strains and for studying
diagnostic tests, the sterile insect technique (SIT) and food strain competition for establishing symbiosis with the
irradiation in assisting Member States to meet obliga- legume. Apart from being an important tool for research
tions with respect to sanitary and phytosanitary standards in Rhizobium ecology, this method, when combined
and technical barriers to trade under Uruguay Round with the dilution technique, will greatly enhance the
agreements. Also noteworthy is the work on agro- selection of elite strains in nodulating legumes for use in
chemicals to assist in the implementation of the biofertilizer production. The method has been trans-
International Code of Conduct on the Distribution and ferred to microbiological laboratories in developing
Use of Pesticides. countries.



In Bangladeshsmallholder &mers hare beyun to ealiz

higher cop yields and sangs on tiemical nitogenous
fertilizers from the use of gume bioéttilizers devel-

oped fom Rhiobium stains selectedf their sup&ority

in nitrogen fixation. Results fom éout 1500 demon
stration trials conducted inamers’ fields shaved tha

substantial in@ases in nibgen fxation and yield can
be obtained tlough the use of biettilizer. The yield
increases ecoded in 1996 wre over 95% or lentil,

70% for sg/bean and ltickpea,40% for groundrut and
25% for cavpea.

Progress vas made in a CRP on optimizingttflizer

nitrogen goplicaion and irigation water suppy on whea

with reference to a CERES-hed simulation model.
This model will assist inafining nitrogen fettilizer

man@gement stategies. Using dea geneated though

the nitiogen-15 isotope dilution ténique and neutn

moistue piobes,it was bund tha the model is ble to

provide a ealistic estimee of rutrient uptale, water use
and cop gowth. After validation, the model will be a
quick and simple tool tovaluae speciic mangement
practices thwould otherwise equire seeral years of

costly field reseach.

The frst phase of a ORon iradided sevage slude@,
which indudes studies to quantify thevaalability of
nitrogen to cops and to assess irases in ap yields
from the aplied sevage sludg, was completedThe
results fom 14 counies indicaed the positie efect of
irradiged sludg on yield and ap quality and a
decease in soil contamitian by pahogenic oganisms
compaed with the use of nonfadiged sludg.

Progress vas made in a téaical co-opeation project
on intenaional quality assw@ance 6br nitrogen-15 analsis
using emission spectmetes by laboratories inMember
Staes co-odinaed ty the FAO/IAEA Laboratory. The
aim of the poject is to detanmine whether esults gner
ated from Ageng/ suppoted léboratories ae accuate
and eliable, and to ecommend or takcorectve mea
sures whete pioblems &ist. About thiee quaters of the
laboratories were found to poduce eliable daa, while
the emaining poduced dta outside the acpésble lim-
its of accuacy. Measues hae been taén to assist the
latter in corecting the situon.

Plant Breeding and Genetics
Promising esults br the impovement of cassa, yam,

sweet potéo, plantain,soighum andAfrican ice were
obtained though a ecenty completed CRP on imgving

basic bod cops in Africa thiough plant beeding

including the use of induced utgtions. Mutants of
soighum with long panie length,improved gain quality

and dought toleance vere obtained in Mali with the
potential to yield 10-30% mergain than the pantal

variety. Presenty, these mtants a@ being galuaed in

multi-location field trals in Mali in co-opegtion with

the Intenaional Ciops Reseah Institute br the Semi-
Arid Tropics. In the United Rmibic of Tanzania,
mutants of uplandice (Oryza s#iva) with increased
yield, eaty flowering and shdrheight were dereloped

and ae in adianced ield trials.

A CRP on the pplication of DNA based mder nuta
tions for the impovement of cezals and other gaally
reproduced ocop species coheded in 1996Jaying the
foundaion for a better undstanding of induced uta
tions a the molecular keel. A comparson of the use of
radioactve and nonadioactve makers shaved tha
ther is a placedr both methods in the apals of seed
propagated species. Radioae#i poobes vere used dr
the anaysis of gronomicaly important taits in a
number of speciesncluding aluminium and amught
tolerance in maie and esistance to by yellow dwarf
virus in whed. Polymomphisms and seledtke molecular
differences wre identifed for bast resistance and salt
tolerance in ice, and maker assisted selection has
begun. The tesults ahieved were facilitated by linking
molecular biolgists and plant leedes in dereloping
and deeloped countes.

The use of linkd DNA markers males possile, for the
first timg the lage scale pplicaion of indirect selee
tion for impotant gronomic taits. In oder to imple

ment these molecular tewolagies on a lage scale in
laboratories thioughout the wrld, it is necessar to

distribute DNA resouces,including pobes and pmers.

A CRP on adioactvely labelled DNA probes ér crop

improvement helped to makavailable the necessgar
resouces so thaMember Stees can ke pace with
developments in thealst dandng world of maiker

assisted @eding Major plogrammes in seeral devel-

oped counies ae poducing DM resouces br rice,

whead, baley, maiz, soighum,peat millet, mungbean,
cowvpea and sgbean.This CRP &cilitates the distbu-

tion of DNA resouces to l&oratories in Member Stas.
More than 210 equests dr probes and pmers hae

been fulflled in 25 counties, with 40% of the equests
coming flom developing counties.

Tedhniques vere developed athe FAO/IAEA Laboratory
to regenerte enseteEnsete gntricosg through somac
embryogenesis and agntitious luds.This ciop, which



is grown in Ethiopia and is an imp@nt stachy stale
food ciop, suppots the diet of a quaer of the popula
tion. Owing to dificulty in geminaing seed and the
long \egetdive pefod, the beeding of ensete is
extremely difficult. No phenotypic ariation was
obsewved among theegeneants.Also, polyploids were
induced in diploid banana ancknfied by flow cyto-
metry. The polploids were propagated for field testing
in banana k@eding pogrammes.

Animal Production and Health

To detemine ways of inceasing Westo& productiity,

radioimmunoassy laboratories for animal stewid

homone deteminaions hae been eshlished in wer

60 counties. Using theseesouces,and though a CRP
on the deelopment of éed supplemerntian strategies

for milk producing animals in tipical and subtpical

ernvironments using udear and elaed tedniques,
studies in M&ico shaved the dtical importance of sup
plement#éion feeding linked to inn@ative mangement.
This finding led to anx@ension pogramme to impove

dual pupose &ming practices among 900 co-opéng

fammers in the egion. The esult wvas an incease in eer-

age milk production fom 4.5 to 7.2 lites per co per

day (i.e. an incease of 63%)epresenting aise in milk

production of ten million lites per gar

Following similar studies supp@d under this mgramme
in the Pucallpa egion of Reru, a sustainble milk
producing &iming industy was ceaed The ofspiing
produced 6-10 ligs of milk per dg without concen
trates,genegting a substantial inease of 60—-80% in the
daily income of &mers. The intioduction of an dificial
insemingion shheme and an impved pastu produc
tion stheme amongst 8@imers avning 2 to 15 cas
eat were key factoss in this success.

In Sii Lanka, studies shwed the adantaye of gazing
cétle on the ntural herb@e gowing in cocomit planta
tions. In gazed aeas,cocorut yields inceased ¥ 20%,
with considesble improvements in soil dttility and
water retentionwhile milk yields inceased fom four to
ten times.

Brucellosis is a disease thaffects both humans and

cdtle worldwide. In some couniges, eradicdion has
been possie thrugh the slaughter of ie€ted ctle,
but this goproad is difficult in mary areas vhere vaccr
ndion is practised since it has not been polssito
differentide between inected and &ccinded animals.

Under a CRRa nev test thacan shav whether an animal
is free fom the diseasevaccinded or inected vas
developed standadized and interaionally validaed
Based on a competig enzyme linkd imnunosorbent
ass® (ELISA) and using a mon@mal antibog devel-
oped & the Animal Disease Resedr Institute in
NepeanOntaio, Canadastudies inifve Lain American
counties hae dealy demonstated the adantages of
this nev assg, which will now have a lage ole to pla
in future bucellosis conwl and eadicdion campaigns.

Under a egional tedinical co-opestion model poject

in WestAsia, suppot was povided for sep-monitoiing

and suveillance of mdempest.As pat of the intensie

drive to eadicde this disease dm the egion, nine

counties undetook ndional suweys in 1996 using
FAO/IAEA ELISA kits. The suveys demonstted a
reasonble level of vaccindion in most countes, but

also highlighted mblem aeas vihere levels of immunity

were too lav to prevent diseaseFor example in the

Kurdish comnunities in nothem Iraq it was shan tha

less than 30% of the ttie were vaccinded; an emeeng

vaccindion campaign \&s consequentiundetaken.The

FAO/IAEA Laboratory provided oser one million assa
units to Member Stas in 1996.

Insect and st Contol

In a model poject plying SIT for the eadicdion of
the tsetse Iy from the island of ZanzibarUnited
Repulic of Tanzaniapelsistent supmssion of the taget
fly populdion belav detecthle levels was obsered
The last wild fy was catured in Sptember 1996 and
there hare been no detections dfels since thatime.
Also, trypanosomosis in tiée dedined rapidly, reating
the lavest levels ever recoded since oputine Bood
sampling vas esthlished The thid insectay a the
Tang mass eaing facility in the United Rpubic of
Tanzania s inauguasted The total mmber of fies in
the cololy readhed almost a milliorfemales,allowing
aeral releases of 100 000 stermalesper week wer the
whole island Futhemore, in view of the self-sufciengy
adhieved ty the Tanga facility, the bakup mass @aing
efforts & the AO/IAEA Laboratory were discontimed

In Argentina,advances were made in the stamlining
and upgading of Mediteranean fuit fly (medfy) SIT
eradicdion actvities over half a million hectas of
deciduous fuit producing land in Mendoza andtByonia
provinces. These adances inluded impovements in
quamantine l@islation, infrastiucture and opettions to



protect the taitories under fuit fly eradicdion from
reinfestdion. Also, the cedion of the Mendoza Plant
Protection Institute to mvide this joint RAO/IAEA
model poject with moe eficient and indpendent po-
gramme mangement esulted in impdant economic
savings and the aaté paticipation of fruit growers and
exporters in pogramme funding and magement. Br
the frst time a medf genetic sging stain (in which
mostly stefle males a@ released and e the detec
tion of the emaining wild @émale fies among the stie
and wild male poput#n is the main objeate) devel-
oped & the FAO/IAEA Laboratory was being mass
reaed and eleased on a Ige scale in an opatiional
SIT emdicaion programme As a lesult of these
advancesand poduction of @er 200 million stete pupae
per week, the medfy has nav been eamdicded from
most of Mendoza vince

In Madei, Portugal, the medfy SIT project, financed
jointly by the Agengy, the Euppean Union and the
Govemment of Prtugal, also made apid progress.A
moden medfy mass eaing facility with a cgacity of
50 million steiile male fies per veek was completed
Installaion of masseaing equipment is being completed
and masseaaing of a gnetic sging stiin piovided ky
the FAO/IAEA Laboratory was initiged reading five
million flies per veek & the end of 1996.

A breakthough was abieved though a CRP in the
development and iéld testing of a ery promising
attractant br the £male medf. Unlike available med
fly lures which atract mosty male fies, this nev atrac
tant is mainy female specit. The esults of ield tests
of this nev atractant in 12 counigs confrm the efec
tiveness of the pduct, which will soon be waailable
commecially. Its use in opetional SIT pojects will
gredly facilitate the use of sing strins.

Agrochemicals and Residues

A CRP aimed &finding ways to incease the shality of
acaicides in lvesto& dips was completedThe efects
of pH, sediment, microbial actvity and edaimging
frequeng on the pesistence of acte ingedients vere
studied usingadiolebelled acarcides in model systems.
It was bund th& some compounds &k devn more
rapidly as the pHises and thathe adlition of super
phosphte fettilizer was a pactical and ingpensve
method of maintaining a Vo pH level. Adsomption by
sediment educed the pesfmance of all compounds,
but the adition of a sur&ce actie ggent inceased the

suspensibility of paicles and thusx¢ended the pérd

during which animals eceve an effectve dose Phote

degradaion also poved to be signi€ant,indicaing tha

the siting of dipping ks in the shade is impant.As

expected degraddion by microorganisms is signifant,

but unfortunaely this plogramme could noidentify an
effective bactecide. Information on inceasing the
stability of acaicides canpf couisg also be pplied to
the poblem of the disposal of spent solutiondhien

decompositionates should be maximezl Thus,raising

the pH and dispsing the solutioner a soil suidce in
a suny locdion ale recommended to minimézpossibe

undesiable efects on the afironment.

A major objectve of an RO/IAEA symposium on the
use of mdear and elaed tediniques ér stuging the
ervironmental behdour of cop potection ©iemicals,
held inVienna in dly, was to &amine the etent to
which information on the ewironmental behaour of
pesticides can bexgapolaed from one tmatic zone to
another It was @reed thastandad laboratory physico-
chemical d&a, together with inbrmaion on pesticide
metéolism and pesistence obtained in temjps
climates, could be used to pvide a ‘worst case’
scenaio for tropical counties. Havever, movement in
the soil and lossesylevaporation will almost alvays be
undeestimded, so adlitional dimate speciic daa on
these aspects is deghile. In adlition, there is a needdr
informaion on the behaour of these compounds in
lateritic and wlcanic soils,which are not common in
tempeate nes. There is also unceéainty over the
validity of extra-polding toxicological daa from
tempeste to topical species and s@@oprate studies
are neededThere was stong suppdrfor the viev tha
run-off and soil eosion plg more impotant pats in the
dissipdion of pesticides in thedpics than elsehere, so
they should be taén into account in ¢pical ewiron
mental impact assessmenAsfinal point of @reement
was thainformation on impuities in pesticidedrmula-
tions (poducts) is as imptant for ervironmental con
sidemtions as it isér human health.

The symposium also pduced a amber of conlusions
and ecommendidons of inteest to pesticideegulatory
authoities and laoratories. The most impdant is tha
all sucd laboratories should nw opegrte quality
assuance and contt procedues tha compl with
ISO Guide 25 and where relevant, the OECDS
Principles of Good Lboratory Practice or equvalent
standads. Ony in this way will data be acceted inter
naionally, something wkich is necessgrif duplicaion
is to be @oided



Food Presewration

On the basis ofeasults fom a CRP on radidion as a
quamantine teament of bod and gricultural commodi
ties which was contuded in 1990 and arvaludion by
expetts gpointed ly the Intenaional Consultdve
Group on Bod Iradigion (ICGFI),the US D@atment
of Agriculture issued aNotice of Rolicy’ in May 1996.
The polig recanizes the dkctiveness of nadidion as
a quaantine teament of fesh fuits and egetales
against fuuit fly infestadion regardless of host commodi
ties. The Noth American Plant Rutection Oganizdion
(NAPPO),which consists of specialists on planofc
tion and quaantine fom CanadaMexico and the USA,
issued a standdrto this effect in OctoberThus, the
stege is set ér the wider use of iadidion as a quamn
tine treament of fiesh fuits and egetables ayainst fuit
flies, which should gpand tade in these commodities
significantly. In adlition, reseach dada geneeted by an
ongoing CRP on iradidion as a quantine teament of
mites,nemdodes and insects other thaniftflies shov
tha irradigion can mak steile thrips, mites and céain
insects harboed in cut fowers (sut as ochids,chrysan
themum, camation and tulips)thus meeting quantine
requirements in impding counties.

A regional seminar on the use ofadigion to reduce
food losses anabdbone diseases and tadilitate food
trade vas held in Rba, Morocco. Co-sponsed hy the
Ageng, FAO, the Intendional Institute of Refgeration,

the Intenational Trade Cent, WHO and the United
Nations Economic Commissioroif Africa, it provided
essential irdrmation on the telenolagy and in paticular,
the need to deelop hamonized eguldions on bod
irradigion in the African region. The seminar was
followed ty an AFRA Il workshop on this subject in
Ghana. This was dtended B senior bod contol
officials and 6od iradiaion scientists Wwo adopted
a ‘Model Reulaion on Food lradigion’, which
recanizesirradigion as adod pocess up to anverall
average dose of 10 kGyas ecommendedybthe FAO/
WHO Cod& Alimentaiius Commission.

As a Dllow-up to esolution GC(XXXVII)/RES/616,
adopted f the Genal Conkrence in 1993and the
Action Plan desdbed in GQ//2733, adopted § the

Board of Goremors in ine 1994the Ageng assisted
the authaities in Brazil, the Islamic Rpulic of Iran

and the Philippines in conductingafsibility studies to
estdlish commecial food iradigion facilities. The

studies demonsited the éasibility of esthlishing sut

irradigors in: S&o Rwulo, Brazil; Rafsanjanthe Islamic
Repulic of Iran; and Manilathe Philippines. In all
cases,puldic informaion seminas were oganized to
creade an avareness of the safy and benéf of food

irradigion among ntonal authaities, the food industy

and the media. In dition, a semi-commeial scale
food iradiaor, for which the Ageng/ provided assis
tance as parwof a model telonical ceopestion project,

was commissioned in Beijing in ¢arl996.



Regular Budget expenditure: $6 544 825

Expenditure by subprogramme

Nuclear medicine
Applied radiation biology and radiotherapy
Dosimetry

Nutritional and health related environmental studies $2 539 567

Extrabudgetary programme resources utilized (not included in chart): $2 045 493 (including IAEA-MEL)

Agency activities in the area of human health con- These were designed to upgrade the performance and
centrated on applications of nuclear and radiation capability of gamma cameras, with feedback from the
techniques, especially those suitable for the diagnosis field laboratories. As a result of past CRPs, the quality
and treatment of diseases prevalent in developing control, care and maintenance of gamma cameras
Member States. Increasing emphasis was also given to improved: the practice of acceptance testing has risen
aspects of preventive medicine such as early detection of from 20 to 50% and routine quality control checks have
neonatal hypothyroidism, hepatitis and other communi- increased from 40 to 70% during the past three years. A
cable diseases, accurate evaluation of nutritional defi- low cost single photon emission computed tomography
ciencies in children and pregnant women, as well as system has been commercialized as a result of contacts
opportune diagnosis of common genetic (hereditary) between the Agency and the manufacturer.

diseases. In dosimetry, the main emphasis was on the

continuation and expansion of services to Member Agency work on the use of in vitro radionuclide methods
States (i.e. the SSDL network and dose quality audits) to diagnose diseases has yielded significant results: over
and educational programmes for hospital physicists. All 1.5 million nevborn babies were screened for neonatal
activities in the programme are aimed at increasing the hypothyroidism in 14 Latin American countries;
availability and quality of the applications through 650 babies were found to be suffering from the disease,
education at all levels, cost reduction in reagents and enabling prompt and effective treatment to be provided.
technology, and increased interaction between physi- About 150 000 people in ten Asian countries, most belong-

cians, medical physicists and technologists. ing to high risk groups such as pregnant women and
blood donors, were screened for hepatitis B infection and
Nuclear Medicine the incidence was found to be 5.75%. A universal antigen

(consisting of four recombinant antigens) which reacts
Activities aimed at reducing the cost of nuclear medi- with all sera from patients with Chagas disease in Brazil
cine practices in developing countries continued. Field has been developed. Field validation will now be initiated.
trials were carried out on more than 50 gamma camera—
personal computer interface electronic cards developed One hundred and eight patients were included in the first
by Cuba, India and Slovenia with Agency support. Agency sponsored multi-centre clinical trial to compare



the eficacy and txicity of phosphous-32and ston
tium-89 for the pallidive treament of bone pain ém
cancer metastasegiven tha phosphaus is fve times
less &pensve than sontium.The esults of this unique
trial, which was caried out in IndiaJndonesiaPeru and
Slovenia,will be known in eaty 1997.

There ae moe than 3000 tdmicians verking without

formal training in rudear medicine lboratories in

developing counties. To adlress this situ#on, the

Ageng/’s first training couse br nudear medicine
technolagists was conducted in (& Town, South

Africa. The pilot phase of a distance edima project

for nudear medicine tdmolaogists was completed in
India, Indonesia,Malaysia and SrLanka. After final

evaludion, the teabing maerial will be translded from

English into other langues br the trining of tetinok

ogists in diferent counties. These actiities ae pat of a

conceted efort to improve the competence oludear

medicine tebnolagists in deeloping counties.

After conducting its second ¢#ying examindion in
1996,the Ibep-Ameiican Boad of Nudear Plysicians,
founded in 1992 undekgeng/ sponsaship, cettified
75 specialists in ndear medicine fom 14 counies.

Applied Radigion Biology and Radiotheapy

Co-odinged Reseah Pogrammes and me regional
projectsfocused on immving the cue rates of cancer of
the cevix — the most commorefnale cancer iAfrica,
SouthAmerica andAsia and one thais cuilble even
when dignosed ta fairly adszanced stge — while optr
mizing the limited equipment and gennel esouces of
these egions.

One of the main @hlems in cancer carin deeloping

counties is the ament of adanced and incable

tumous. To adiress thisefforts were focused on pallia
tive treament using adiotheapy. A new CRP vas initi

ated utilizing hemiboy irradigion for widespead
metastasis andegment of incuable oesophgeal cancer
with limited intraluminal iradigion.

Sound mangement pinciples enhance thefefacy of
radiotheapy. The entie piocess fom the selection of
paients though optimied theapy to eventual assess
ment of teadment successas studied in a meCRP on
quality asswaince (QA). Initial tasks will beotused on
Latin America. As this is an especigll importtant
problem in developing counikes, clinical QA work will
shotly be etended to other pt of the vorld.

Dosimety

A compehensie QA pogramme or the Ageng/’s

Dosimety Laboratory a Seibesdorf bgan implementa
tion. When completedit will serve as a modelof

Secondar Standad Dosimety Laboratories (SSDLS) to
develop their avn QA programmes. It is based on theer
ommendé#ons of the ISO and speicially on‘Guide 25’

(Genenl Requiementsdr the Competence of Caldsr
tion andTesting Ldoratories). The QA pogramme will

result in a mamal desdbing the opegtion of the
Dosimety Laboratory, suppoted by nine standat oper

ating procedues.

The actvities of the SSDLs in the IAEA/WHO netsk
have been lbsely monitored, with only active patici-
pants emaining The actve membes indude 69labo-
ratories and 6 SSDL rimnal oganizaions in
57 Member Stees; the netark also has 19 &fiated
membes, mainly Primary Standad Dosimety Labora-
tories (PSDLs),the Intenaional Commission dr
Radidion Units and Measementsthe Bueau Inter
national des Bids et Meswgs,and other interaional
organizdions.

To esthlish a link to the Interational Measuement
System, the Ageng/’s Laboratories d Seibesdorf
calibrated 18 eference ionizéion chambes and
dosimetes for 12 ldoratories. A total of 27 ionizéion
chambes hare been calilated (96 calibation points &
different radigion qualities).The quality audit system
based on mailethemoluminescence dosimesgTLDs)
has beengplied to 65 SSDLs in ater to \erify their
calibrations of cobalt-60 theapy units and medical
acceleator radigion beams.

The IAEA/WHOTLD postal sevice distibuted 294 dosi
metes to radiotheepy centes in deeloping counies
for dose quality audits ofinical beams fom cobalt-60
treadment units and medical accedgns. Nev actions
have been implemented tolfow up onTLD results out
side the limits.

The Ageng/ caried out pilot studies tatwo SSDLs
which had epeilience with postalLDs. The objectie
was to allev the Ageng to provide sevices elsehere
and to estialish naional sevices caable of rapidly pro-
viding results and localdllow-up. Since theifdings
from these imestigations were not stisfactory, additional
studies hee been aded to an onging CRP on the
development of a QA mgramme br radigion thelpy
dosimety in developing counties.



The Ageng/ contirued to ofer the Intenaional Dose
Assuiance Sarice (IDAS) & radidion processing dose
levels using alanine dosimegeissued and measut a
theAgeng/’'s Laboratories.An audited taceility chain
was esthlished to a PSDLThe fee Dr this sevice was
waived for non-commeagial laboratories,and diect con
tact betveen theAgeng and uses in Member Stas
was esthlished This has esulted in a 65% inease in
paticipation in the pogramme The IDAS distibuted
dosimeter sets to 3adilities in 30 Member Stes.

The impact of the e standadls in PSDLs of lasorbed
dose to water on curent pocedues & the SSDLs and
hospitals vas anajsed ly a goup of peits. Their
findings were thd the pesent air krma based\gency
Code of Pactice uses theetical methodsdr deiving
absorbed dose thalo not tak into account indidual
variations within a paicular type of amber Direct
calibration in tems of dsorbed dose to ater will
potentialy remove nuch of the \aration and it vas
recommended tha nev Code of Pactice be ppared

Nutritional and Health Relaed
Environmental Studies

Micronutrient malmutrition (sometimeseferred to ashid-
den hungr’) contirues to diect hundeds of millions of
people paticulaly — but not ony — in the deeloping
world. Efforts to eliminde undenoutishment écus on vit
amin A, iron and iodine défiencies because theare
known to occur commoplin developing counies; moe-
over, because &ament methods xést progress can be
measued unambiguougl The Ageng has gedly
expanded its wrk in this aea,with atention diected to
the use of isotopic thaiques — mairyl with stdle iso
topes — to identify poputens 4 risk, and to monitor and
improve the effectveness of dietgr intevention po-
grammesA nev CRP in Lain America is using isotopes
to measwe the beast milk intak of infants,and to stug
the impact of brast milk wlume and composition on
growth. Isotope methodef measung deuteium kinetics
will be used in place of ceentional measements of
breast milk intak, and other isotopic é&ices will be used
to evaluae rutritional reseves of vitamirA, iron and zinc

Through the Ageng/’s piogrammes and under the
IAEA/UNEP/IOC Tripartite Memoandum of Under
standing one intecompaison &ercise wvas completed
(trace oganic contaminants in IAEA-142Mussel
Homagende) and tvo were onging (trace metals and
trace oganic contaminants in Sea Plant Hajande

IAEA-140/TM and IAEA-140/0C,respectiely). The
cument list of paticipants intudes @er 450 |doratories
worldwide.

In an inteegency collaboretive efort, emegencg assis
tance vas povided in the Sgchelles,where thee was a
large fish kill accident. Casful sceening of the mblem
revealed thathis was due to the high concestton of
endsosukin,a pesticide used in locadjiéculture.

In collaboration with UNDR a pilot monitong assess
ment within the Blak Sea egion was perbrmed The
results indicted tha the levels of oil, sevage and DDT
contamindon ae geneanlly compaable with those
reported for the Mediteranean Sea and othegions of
the world. Somehot spotswere, howvever, identified and
substantial sgage contamingon was ecoded in some
areas. Br some compoundsud as combstion deived
PAHs and industal PCBslevels in the Blak Sea ppear
to be \ery low. Contamingéion by heary metals also does
not gpear to be a basin-widegtem.

Together with Warwick University in the United
Kingdom,a contaminant seening poject on sediments
and suraice micolayers of water samples as conducted
off the Chagos aea in the Indian Ocean. It has been
shavn tha this aea is not dkected ly heary pollution,
and the ont souce of contaminion in this pistine
oceanic egion is the long ange amospheic deposition

of PAHs, PCBs and ganodlorine pesticides.

Another contaminant seening pogramme vas co-
ordinated with the Rgional Owganizdion for the
Protection of the Mane Ervironment (ROPME) in the
Persian Gulf with the aim of pinpointing contamtitan
hot spots in the coastagion. A report, issued in edy
1996, played a ley role in roiienting the ROPME
regional monitomg programme br the net three yeas.

A Reseath Co-odinaion meeting vas held in Costa
Rica as parof a poject suppaed by Sweden on the
distribution, fate and effects of pesticides on biota in the
tropical maine ewironment usingadiolaelled taces.
New informaion was pesented on the geadaion rates
and bioaccumlation of chlorpyrifos,DDT and lindane
which was deived fom theAgeng/’s model ecosystem.
This system comises ldoratory studies usingadio-
traces of these compounds under efaily contolled,
simulated tiopical conditions.

Biogeotemical gcling of meicury was studied in con
taminded aeas of the ndhemn Adriatic Sea,where the



main souce of inoganic mecury is though iverine
inputs oiginating from a mecury mining aea. It has
been shan tha the major sowre of metlylmercury, the
most taic meicury compounglis from sediments due to
sulphde reducing bactéal actiity. These esults epre-
sent a waluable contibution to the deelopment of
ecolagyical modelling of mezury in contaminged sites.

In collaboration with an intenational team of scientists,
theAgeng/’s Laboratories d Seibesdorf plyed a lead
ing role in a mdiological stugy on maime and terestial
samples collected tathe dolls of Mururoa and
Fangtaufa in Frendh Polynesia,where rudear testing
took place in 1995-1998leasuements of samplesexe
made both atheAgeng/’s avn laboratories and alsoyo
theAnalytical Laboratories for Measuing Ervironmental
Radioactiity (ALMERA), a netvork estdlished ly the
Ageng for this pupose

A symposium vas held in Hydabad India, in
November on the haronizdion of health elaed
ervironmental measements usingudear and isotopic
tedhnigues. One stngth of mdear methods is in ana
lytical quality asswance including the \alidation of
methods and the delopment of n& reference meeri-
als. These methodofyies ae theefore helping to
hamonizz the déa produced not ol by nudear
tedhniques,but also ly other non-ndear methods of
anaysis. They are thus plging an impotant ole in the
application of navly emeging quality mangement and
quality assuance standds (eg. 1SO-25 and 1SO-9000).
The meeting dealt with umenous gplications of
nudear and elaed anajtical tediniques as used in the
study of air paticulates, solid waste poducts, sedt
ments,food water, human tissue and mgamther types
of ervironmental samplesThe Ppceedings will be
pubished in mid-1997.



Regular Budget expenditure: $3 562 837

Expenditure by subprogramme

Industrial applications

Development of water resources

No extrabudgetary programme resources

Radioisotope production and its incorporation into a in the pharmaceutical industry and to make recommen-
variety of labelled compounds, radiopharmaceuti- dations on future Agency activities in this area.
cals, tracers, gauges and special radiation sources for use
in medicine, agriculture and industry constitute an impor- The first Research Co-ordination meeting for a CRP on
tant application of atomic energy. The Agency’s pro- the irradiation treatment of water, wastewater and
gramme on industrial applications focused on promoting sludges was convened in Vienna. Three main target
the use of radiation technology, radiotracer techniques items — water intended for drinking, wastewater for
and nucleonic control systems, as well as non-destructive irrigation or for disposal into ground or surface water
testing (NDT). With the growing demand in Member reservoirs, and urban and rural sludges for agricultural
States for the use of isotope techniques in the developmentapplications — were considered. It was concluded that
of water resources and for environmental investigations, electron beam accelerators are best suited for a large
greater efforts were undertaken to develop and apply throughput of water or wastewater, and recent improve-
these methods. The emphasis was on the search for watements in the power conversion efficiency and power out-
resources in arid and semi-arid regions, water pollution put of accelerators made decontamination and disinfection
studies and other environmental issues, including soil ero- of wastewater and drinking water economically feasible.
sion and siltation, atmospheric carbon dioxide and other
greenhouse gases and the marine environment. An Advisory Group meeting was held in Guadeloupe,
France, in November on radiation polymerization and
modification of polymers. Discussions centred on the
Industrial Applications intrinsic advantages of using radiation in such applica-
tions as: cross-linking wires, cables and packaging
The sterilization of disposable medical products and materials; curing; grafting; synthesis and modification
devices by radiation is a well established industrial of polymers for biomedical applications; preparation of
process aimed at improving the safety of health care hydrogels; use of ion beams for the modification of
services. Using the same methodology, the sterilization polymers; preparation of composites; and reclaiming of
of pharmaceuticals such as drugs, herbal products and polymer and rubber wastes, with emphasis on the treat-
ointments is a promising new application which is ment of plastic wastes.
attracting the increasing attention of industry. The
services of consultants were used to examine the status ofA CRP that studied the use of nuclear methods in the
the implementation of radiation sterilization technology monitoring of wear and corrosion in industry was



completed A report on this eseach, issued in the
IAEA-TECDOC seies, provided information on the
thin layer actvation (TLA) tedhnique which pemits
remote monitdng of madine pats for wear and cao-
sion. This CRP contbuted to:the deelopment of ne
measuement methods; the collection aflisble dda
for TLA monitoring of various elements; the design of
portable on-site vear measumg systems using Nal(Tl);
and the measament of camsion in oil and gs
pipelines.

The modifcation of mderials by ion treament br
industial applicaions is an aa of inteest br nav
materal developmentA CRP was initigded in 1996 and
the frst Reseath Co-odinaion meeting vas held in
March. The main objectie is to deelop economicayl
accetable surice modifcation tedniques thiacan po-
duce‘thick’ treded lagyers (i.e a few micrometes) tha
will extend the lietime of components under typical
working conditions. Inaasing thétribological perbr-
mancef(i.e. wear friction and lubication) and peventing
the corosion of components @other gals of this CRP

Residence time dishution (RTD) software for the dé&a
analysis of madiotacer epeiments vas completed
under IAEA/RCA/UNDP actiities. A marual and a
software dislette were issuedThe mamal contains case
studies thedeal with poblems in industy and the evi-
ronment common to all couigs. The softvare has
been feld tested and is being used irvesal Member
Staes in epeliment design and da anaysis for a wide
range of dsnamic pocesses in industrhydrology and
the ewironment.

A CRP on the alidaion of potocols br the @aluaion
of corosion and dgosits in pipes Y radiography was
initiated It incomorates quality assance aspects of
NDT measuements,including a pund obin test and
implement#ion of a quality planA quality mangement
marual for a egional NDT pioject in Africa was
developed

Development ofWater Resouces

The inal Reseath Co-odinaion meeting on theppli-
cdion of tracer tebniques in studies of pcesses and
pollution in the Blak Sea,conducted with IAEA-MEL,
resulted inia compehensie and up-to-de assessment
of radiorudide distibutions, trends, inventoies and
soures in this evironment; and anvaluaion of doses
delivered though maine exposue pahways to humans

and biotaThe impotance of aplicaions of mdioactve
and stale isotope taces to undestand thedte of pot
lutants in this egion was also demonsted Models
were developed br predicting the impact of pollutants
on \arious space and time-scales and thesee vine
tuned usingadiotracer déa.

Two nev CRPs vere initiated in 1996. One has thea

of improving the tebniques of eplenishment ate

deteminaion of goundvater systems tlmugh specit

isotope and godiemical studies in the uriseeted
zone The second CRREuses on thepplication of ise

tope tetiniques to pphlems assoctad with geothemal

developmentThis CRP vas designed to blaip ong-

ing tednical ceopestion actvities, including a thee
year egional pioject on the deelopment of gothemal

enegy resouces and erironmental mangement
through isotope tdmiques in Eashsia and the &cific,

which was brmulated d a regional workshop held in
China in dine

To meet the need in Member &tsbr studies of mame
ervironmental poblems, especial in aras of tosed
and patially closed seas shcas the Mediteanean,
Baltic and Blak Seasan intenaional seminar on the
use of isotope témiques in mane ewvironmental studies
was held in Neember inAthens.The seminar as jointly
organized with IAEA-MEL and hosted yb the Greek
Atomic Enegy CommissionThe pgers adiressedboth
methodolgical aspects and @dnces elded to the
application of isotope and eptemical tebniques in
maiine ewvironment eseach, and topical poblems of
seavater pollution. The seminar déred specitc
proposals or stengthening collboration between
counties and ér future Ageng involvement in mane
ervironment studies.

The stedng committee of the Global Nebsk for

Isotopes in Recipitaion (GNIP) was esthlished in 1996
with the irvolvement of theAgeng, WMO, the World

Climate Reseaih Piogramme and the Intedional

Geosphes—Biosphes Pogramme as apresented ¥ its

core pioject AGES (Rist Global Chare). This committee
is expected to dcilitate doser co-opeation between the
organizdions in the povision of high quality d& to
scientifc comrunities br hydrological and ématological

applications. In this contd, the derelopment bgan of a
daabase to meet the@ving needs of Member Sz br

basic isotope ydrology information for weter resouces
assessment andvéronmental eseach.

On the basis of imimation from a model mject in



Venezuela50 nav wells were locded and subsequentl
drilled, reducing the ater suppy defcit to Caacas

25 million litres per da A model poject in El Salador
identified the bestanes br production andeinjection in
the Belin andAhuatapan gothemal fields.

Phase | of a model gject for regional Africa seeks to
identify palaewater in Moocco,chamacteize the inteac
tion between the Nile aquifr system and the adjacent
Nubian sandstone ageif (in Egpt), identify renevable
and non-enevable resouces in the Mgale aea in
Ethiopia,and collect isotope tkato eassessrgundvater
resouces apund Dakar Sengal, which is sufering a
severe weter shotage. The information obtained will help
local authaities in these couritrs to deelop and impove
the mangement of their \@ter resouces.

A regional ARCAL XVIII pr oject involving six counties
(Brazil, Chile, Costa RicaCuba,Mexico andVenezuela)
in the use of fcer tebniques to stugddam leakge was
completed The lesevoirs selected arused dr diinking
water suppy, irrigation and electc powver geneetion. In a
few cases et a link was bund between the suspected
leakaye and theesevoir, corectve measies were sug
gested to the local authties in dhaige of resevoir man
agement and maintenanda no case as the dam sic-
ture endangred ty the leakges. Saings of $6 million
resulted fom the successful implemeii@n of this
project.

A second thee week eseach/training cuise inAugust—
September 1996 on the Caspian Seaswaried out as

patt of a te@inical co-opesation project stug of Caspian
Sea vater level fluctuaions. The cuise combined &in-
ing actvities on boad anAzerbaijani eseath vessel
with oceangraphic field work a 19 stéions of the
Caspian Sedl'he combin#on of training and eseach
actvities has led torgaer colldoration among specialists
of all the iparian counties,and contibuted to the @in
ing of pesonnel in takling environmental poblems in
the egion. The epelimental studies caed out so &r
have considesbly refined and rtended the oceano
graphic and isotope-@pdiemical déabase of the
Caspian Sed he eevaludion of eisting dda on vater
balance pametes of the Caspian Seaguided a stong
argument thathe iver runof fluctuaion has a domirta
ing influence on seavel vaiation. Thus,changs in the
hydrodimatic conditions in the dahment aea of the
Caspian Seappear to be the major causes of the sea
level fluctudions.

In suppot of tednical co-opeation projects,reseath
contracts andagional piogrammesas well as to povide
daa for the IAEA/WMO GNIR 3200 water samples ere
analsed ly the Ageng/’s Laboratories for deuteium,
3100 br axygen-18,1200 br tritium, 70 for carbon-14
and 210 ér carbon-13About 1400 bemical analses
were perbrmed on some 16@ater samplesApproxi-
maely 400 samples of dte isotope eference and
intercompaison maerials and ten sets of carbon-14
intercalibration maerials were distibuted to isotope
hydrology laboratories in \arious Member Stas.



Regular Budget expenditure: $9 476 135

Expenditure by subprogramme

Nuclear and atomic data for applications

Nuclear instrumentation

Theoretical physics (ICTP)

Utilization of research reactors and particle accelerators

Chemistry

Extrabudgetary programme resources utilized (not included in chart): $ 93 166

$738 299

he Agency’s activities in the physical and chemical

sciences cover nuclear and atomic data, which are
basic inputs for all nuclear applications; nuclear instru-
mentation, the tools for the measurement and quantifi-
cation of nuclear radiation; the utilization of research
reactors and low energy accelerators for a variety of
applications; and radiochemical applications relevant to
radioisotope production and use in nuclear medicine,
industry and ultratrace analysis. During 1996, the avalil-
ability of nuclear and atomic data libraries for users world-
wide wasenhanced through the introduction of a World
Wide Web interface. Newly initiated CRPs in the area of
nuclear instrumentation are concerned with the develop-
ment of improved software for gamma spectrometry and
computer assisted troubleshooting of instrument faults.
Application of the X ray fluorescence (XRF) technique

Control Service (AQCS) continued to try and improve
the accuracy of analytical and radiometric measurements
in Member State laboratories to ensure the international
acceptance of such measurements.

Nuclear and Atomic Data for Applications

In response to rapid developments in electronic computer
networks, Internet access to the nuclear and atomic data-
bases of the Agency was improved through the intro-
duction of a World Wide Web interface. The available
databases provide the most accurate and up-to-date
nuclear physics data files that are needed for all nuclear
technology applications. The use of on-line data retrievals
again increased by about 50%, benefiting several hundred

was expanded in several areas and efforts continued to beend-users in a growing number of Member States. In

directed towards better utilization of existing reseaeeit-
tor and low energy accelerator facilities in Member
States. The main focus of radiochemical applications

was on the development of new and novel radiopharma-

ceuticals for the diagnosis of neurological disorders in
patients and to further explore the field of therapeutic
radiopharmaceuticals. The Agency’s Analytical Quality

addition to the extended on-line services, conventional
services continued to institutes in more than 80 Member
States.

In response to the needs of the International Thermo-
nuclear Experimental Reactor in its Engineering Design
Activities, a validated and tested fusion evaluated nuclear



data library (FENDL-1) was oficially released An
improved daabase 6r paticle-impact-induced esion
of fusion eactor meerials was also completed

Co-odingion of the Intenaional Daa Network of
Nudear Dda Centes esulted in thealease ofdur major
databasestwo of them of integst gplicable in maerials
analysis by gamma specatiscopy. A neution metology
file was eleaseddr use in eactor neutin dosimety.

A CRP was bgun on photondear dda. The aim is to
produce a handbook andtddibrary for improved dose
rate predictions on photonadiothespy using medical
election acceleators.

Nuclear Instrumentaion

A CRP was initigded on specializd softvare utilities or
gamma ay spectometry. This reseach will help
Member Sttes impove their dility to analyse tace
quantities of meerials by means of computer assisted
nudide identifcation, quality assuance povisions and
‘loss free’counting and air monitorg.

The Ageng/’s Laboratories d Seibesdorf contimed to
help may Member Sttes to impove rudear anaftical
techniques and upgde infastuctures br nudear
instrument epair and maintenancey Iproviding tednical
advice, documenttion, troubdeshooting tools and Kkits.
Upon requestthe Laboratory also designed andulit
special instuments and &ining kits,suc as a pdgeble
dosimetera potable XRF unit paver suppy, a UNOLAB
timing single ©annel anafser a counting instrment and
a digtal tempeature contoller for entomolgy reseach.

The Laoratories also ppmoted the use of the XRF
technique br mderials anaysis by improving the stps
in this anaytical methodincluding sample mparation,
measuement and da piocessing Optimum sample
prepartion procedues br X ray microfluorescence ere
developed br geolagical, biological and ewironmental
maerals. A new total reflection XRF module was
constucted and put into opation implemented dr
routine anajsis. Seeral potable XRF units vere devel-
oped to &tend the pplicability range of XRF br in situ
measuementsjncluding one based on a theoelecti-
cally cooled silicon detector

An e-mail distibution sevice was esthlished inAfrica
with the assistance of th&geng’s Laboratories to
facilitate regional co-opegtion in rudear instument

maintenance The esulting impoved links between
Member Sttes,the Ageng/ and supplies will speed up
the povision of spae pats and tebnical documenta
tion. Since infastucture for training has impoved

consideably in the past gar the Léboratories can na

offer unique practically oriented and speciakz tain

ing programmes &r Fellows from dereloping Member
Staes in the epair, sewvicing and design of udear
instuments,computer inteidcing power conditioning

and methodolgy and @plications of \arious XRF
techniques.

Utilization of Reseach Reactos
and Particle Accelelators

At a seminar on the enhancementesfaach reactor uti
lization, held in Mumbai,India, in March, the ole of
reseach reactos in poviding sewices to Member
Staes was highlighted Some of the topics discussed
were: radioisotope prduction; industal irradidion;
neuton actvation anaysis; neuton beam pplicdions;
reactor efurbishment; and eactor opetions. The
objectives of the seminar eve to povide ideas ér the
better utilizaion of reseach reactos and bster contacts
for greaer intenaional coopemtion.

The irst Reseath Co-odinaion meeting ér a CRP on
the analsis of eseach reactor tansients s held in
Vienna. The goal of the CRP is to delop updéed
codes suitdle for the small computer available &
reseach reactor cengs,as vell as &pettise procedues
and documentan for carying out eactor tansient
calculdions.

An agreement \as signed beteen theAgeng/ and the
Rudjer Bqgkovi Institute in Zareb, Crodia, for uti
lization of theAgeng/ beamline on the acceitor a&
that institute This agreement gtends the andear ana
lytical cgabilities of theAgeng to incoporate the feld
of acceleator ion beam pplicaions.TheAgeng beam
line was utilizd for the anajsis of soil and plant
samplesglass ibres,air filters and alge samplesyhich
are candidee reference meerials.

Chemisty

Tedhnetium-99m {°Tc™) contirues to domin@ diay-
nostic rudear medicine and fdrts continued to suppar
the deelopment of°Tc™ radiophamaceuticalsdr nav
applicaions,with the ocus on edy detection of arious
diseases. Reptor binding molecules telled with?°Tc™,



sud as petides,are of paticularinterest in viev of their
potential ple in the dignosis of a arety of disoders,
and possile thespeutic teament ly replacing 9°Tc™
with chemically anal@ous,beta emitting ndides sut
as rhenium-188/186.

A CRP on®Tc™ labelled petides br imaging peipheral
receptors, paticulady anal@ues of the neopeptide
somdostdin, was initided Mary neuoendocime
tumouss ae fich in soméostdin receptors. 9°Tc™m
labelled som#ostdin analgues would be useful in
imaging sud tumous. This CRP écuses on®°Tc™
labelling of gpropriately deiivatized analgues of
somdostain and the deslopment of adiochemical and
biological quality contol methods dér assessing their
suitebility for imaging. The frst Reseath Co-odination
meeting vas held in Brtugal.

Another CRP on the gelopment of gents br imaging
cental neual system (CNS)eceptors based ofPTc™ was
also initiged The deelopment of*Tc™ CNS ecetor
specifc agents is gpected to hae a signiicant impact on
the dignosis and maigament of paents suffiering from
neupological disoders sutn as Rukinsons disease
Alzheimers disease and lsizophrenia, owing to the
widespead &ailability of 99Tc™. The CRP will beus in
the frst phase on the synthesis of nalifTc™ com-
plexes tha are &le to cioss cell memiames and can be
deiivatized to d&adch CNS ecetor binding moieties. In
the second phas€°Tc™ labelling of sub celae
moieties and theirvaluaion using in vito and in wo
models will be caied out.

Interest in tageted mdiotheepy using adiophama
ceuticals has beenragying in view of its potential
advantages aver comventional adiotheapy. At the second
Reseath Co-odinaion meeting held in Bazil, for a
CRP on optimizing the pduction of neel theapeutic
radiorudides, promising esults vere reported for the
palligtion of metastac bone pain using samam-153
diphosphontes.The ecent intoduction of monoonal
antibodies and pides br the specit tamgeting of
radiorudides in vivo has highlighted the postetuse of
such biomolecules dr tageted adiotheapy. An
Advisory Group meeting on lzelled biomoleculesof
sud radiothespy was held in the Nethkands to sugest
future directions or reseach in this aea.The meeting
reviewed the pesent stus of tageted adiothesapy and
identified two prospectve aeas or further ieseach, one
on small molecules shas rhenium-186(V) DMSA and

the other on mondonal antibodies and pédes
labelled with ytttum-90 and samarm-153.

Fluorine-18 and iodine-123 artwo cyclotron pioduced
radioisotopes Wich can be used tobal ndural sub
strates, biomolecules and dgs br use as bideemical
traces in toma@raphic imaging. These taces shov grea
promise in the studof molecular medicine in vo. A
new CRP vas initided which focuses on the optimitzan
of synthetic pocedues,automaion of production,devel-
opment of quality contd methods and biotpcal assgs
for iodine-123 andldiorine-18 ldelled petides.

TheAgeng/’'s AQCS through its ldboratories d Seibes-
dorf, initiates and suppts impiovements in the accay
of anaytical chemisty and adiometic measuements
and their tacedility to basic standals ky, among other
things,distibuting reference meerials. In oder to hamo-
nize quality requirements ér the poduction ofAgeng
reference meelials and or cetification procedues with
intemaional standats,the AQCS brmulated good ana
lytical practices or the cetification of sud maerals.
Work began on the ceification of two proposed alge
reference mtenals (as per ISOGuide 35’) tha will
senve as modelsofr the cetification of future maerals.

Trace element angdis of objectsespecialy cemamic
materials, recovered in achaeolmical excavations ae
very useful br estélishing chronolagies. Of the arious
techniques wailable with suficient sensitiity and pe-
cision to povide useful d& in achaeol@ical reseach,
instumental neutin actvation anaysis (INAA) is one
of the most dective. In a ne&v CRP achaeol@ists and
expetts in INAA from a mumber of Latin American
counties will be bought tmether to pply INAA for
archaeolajical investigations with the actie collboration
of the Smithsonian Institution in the USA.

Nudear anaftical tedniques (MTs) ae useful in the
precious andare metal and mining indugss for: deter
mining the ©iemical composition of majominor and
trace elements; yield optimiten of the spamtion
process; quality condt programmes; and the minimiza
tion of waste and pollutiorA CRP on the deelopment
of NATs for precious and are metals in mined
concentates was initiged This is &pected to help
realiz the enanous potential of these tatiques to
improve raw maerial utilization in or processing
and lead to saings in enegy and méerials in these
processes.



Regular Budget expenditure: $5 847 415

Expenditure by subprogramme

Strengthening of radiation safety

Occupational radiation protection

Radlation protection of the public and the environment
Safe transport of radioactive material

Emergency preparedness

Safety of radiation sources

Radiation safety services $265 901

Extrabudgetary programme resources utilized (not included in chart): $1 096 687

he work programme on radiation safety has as its its first two meetings during the year. Considerable
major objectives the development of a unified set of progress has been made in developing key documents

consensus safety standards and provisions for their within this structure whichare supportive of the
implementation in Member States. The main areas of International Basic Safety Standarder Protection
work contributing to these objectives are: the development Against lonizing Radiation and for the Safety of Sources
and harmonization of radiation safety standards, includ- (BSS) (jointly sponsored by the FAO, IAEA, ILO,
ing regulations for the safe transport of radioactive mate- OECD/NEA, PAHO and WHO) published in final form
rial, and for the safety and security of radiation sources; in 1996. A review of the documents was completed as a
provisions for the specification and implementation of result of which a number of existing documents were
emergency procedures; practical assistance services;found to be obsolete, others were found to be in need of
and training and information exchange. Another impor- revision for compliance with the BSS, and new docu-
tant effort has been support for a technical co-operation ments were proposed. The structure plan was approved
model project on strengthening radiation and waste atthe second meeting of RASSAC in July.
safety infrastructures in over 50 Member States.

In order to strengthen radiation safety infrastructures in

Member States and also support a technical co-opera-
Strengthening of Radiation Safety tion model projectaction plans was adopted. These plans

cover: laws and regulations and the establishment of a
Work focused on the preparation of a structure plan for regulatory authority, implementation of occupational and
documents for consideration by the Radiation Safety public dose controls, including environmental monitor-
Standards Advisory Committee (RASSAC), which held ing, medical dose control systems; emergency planning;



transpot sakty contol systems; and supposerices
and pesonnel deelopment. Hority was gven to the
estdlishment of a systenof notification and licensing
All of these aeas a& monitoed to enswe consistenc
acoss the 53 Stas irvolved in the model wject. In a
separate hut relaed initidive, information on the sadty
infrastiucture staus and needs of other couesr contin
ued to be maintained so thhesituaion in the 93 coun
tries curently receving or haing receved madigion
sakty relaed assistance is kno.

The open endedrgup of leggal and tebnical petts set
up to deelop a daft corvention on the saty of
radioactve waste mangement met thee times ding
the year The cowention is modelled on th€onvention
on Nudear Saéty and is also on dincentive’ basis. It
contains a eporting requiement to a meeting of
Contracting Ruties and elies br its implementton on
a peer eview process.The cowention is intended to
apply to all mdioactve wastes and implements thdes
set out in Safty Fundamentals No. 111-Hhe
Principles of Radioacte Waste Mangement It also
includes the povisions of theAgeng’s Code of
Practice on the Interational Transbounday Movement
of Radioactie Waste(INFCIRC/386).Areas of dificulty
in the deelopment of the camntion hae induded the
extent to which it should aply to the sadty of spent fuel
mangement,the arangements i which wastes fom
military and deénce actiities should be fmught under
the scope of the cwantion and the pwisions to be
applied to disbamges of adioactve mderials to the
ervironment.

Occupdional Radiaion Protection

Meetings vere cowvened dung the year to arive & a

technical consensus on me#ial to be incoporated in

three interelaed Saéty Guidespone cweling occupa

tional radigtion protection and the other tnwspeciic to

protection @ainst etemal radigion or incoporated

radiorudides. The Ageng/'s co-sponsahip with the
OECD/NEA of the Inbrmaion System on Occupanal

Exposue contiued; ly the end of the gar rudear

power plants fom eight Member Stas not memberof

the OECD andegulaory authoities from four of these
Staes were paticipating in this system.

Several CRPs \ere initiated on occuptional dose moni
toring and assessment methodsermg: extemal and
intemal eposue to mdidion; intelcompaisons br

individual monitoing for extemal exposue to photons;

calculdional intecomparsons of intemnal dose assess
ment methods; and inmymparson of in vivo counting
systems using aferenceAsian phantom. Guidance on
measues and pcedues Dr handling accidentesult
ing in radiorudide contamingdon of indviduals,issued
in 1986 and 1988ywas evised Some Member Stas
have dereloped shemes to compentgaworkers who
may have cancer as aesult of &posue to adidion
during their work. Information on tetiniques ér making
quantitdive estimges of the pobability of causaion of
cancer as dunction of occuptional radigion exposue
was compilechnd issued as a temical document. Since
post-motem measuements of long Vied diorudide
content in human tissues camde \aluable information
on the biokinetics of actinide elemergsijdance on the
estdlishment and use oéfaed kgistries was pepared

Radiaion Protection of the Pulc
and the Ervironment

In April 1996, an intenaional congrence entitledOne
Decade after Cheobyl: Summing up the Consequences
of the Accident’, co-sponsced Ly the Euppean
Commission andWHO, was held inVienna.The con
ference vas oganized in co-opeation with the United
Nations UNESCQ UNSCEAR, FAO and the OECD/
NEA. It was pesided wer by Gemary's Fedeal
Minister for the Enironment,Nature Conseration and
Nudear Saéty and #ended § officials and member
of govemment,notably from Belaus, Ukraine and the
Russian Edegtion. The contusions of the comfrence
provide an authotative assessment of the consequences
as thg are nav undestood They have been dissemited
widely, especialy through pulic information booklets.

A major aea of work concened the assessment of the
radiolagical situdgion and the neeaf remedial action in
locaions contaminged as aesult of udear wegons
testing Two assessmentat, Semipaléinsk in Kazakstan
and & Bikini Atoll in the Mashall Islandswere com
pleted duing the year

The radiolagical legagy of the Fend nudear wegoon
testing pogramme & the Muwuroa and Bngptaufa
Atolls is the subject of a stydbegun in 1996 @ the
Ageng d the equest of the Gemment of Fance The
goal is to assess thegzent and potentidliture radio-
logical situgion & the dolls and the iwolved areas.
France has ééred to povide informaion and the da
needed to cay out the assessmenin Intemational
Advisory Committee (IAC) compising expelts from ten



Member Stges and fom the Euopean Commissiorthe
South Rcific Forum, UNSCEAR andWHO provided
scientifc guidance to théAgeng. Two Task Gpoups
suppoted by a rumber ofWorking Groups ae carying
out the scienti€ assessmentShe IAC met inVienna in
April, in Suva, Fiji, in December tathe headquéers of
the South Bcific Forum and subsequenyl| in Papeete
Frendh Polynesia.

This assessment also reakuse of the lge amount of
daa collected wer mary yeas by France on the iels of
radioactve maderial in the emironment of the region.
Since this @ty compehensie ddaabase st be alidated
an indgendent sampling and sefllance campaign co-
ordinaed ty theAgeng/’s Laboratories d Seibesdorf and
IAEA-MEL was caried out & the @olls duing July and
samples wre gven to an interaional netvwork of labora-
tories for anaysis. Futhemore, an indg@endent estinta
of the irventoy of residual adioactve mderial in the
cavities, and of the distbution of rudides betveen the
lava and ubble within eab cavity, was completed in 1996.

Safe Transpot of Radioactve Material

As pat of the eomganizaion of the sadty standals
preparation and @proval process, the Standing
Advisory Group for the Saé Transpot of Radioactie
Material was eplaced ly theTranspot Sakty Standats
Advisory Committee (TRANSSS), which met in
Februaly. Its first task vas to @prove the evised
Regulations br the Saé Transpot of Radioactie
Material. These vere subsequentl endosed ly the
Advisory Commission on Safy Standats (ACSS) and
approved ty the Boad of Goremors in S@temberand
pubished asthe frst title in the nev Sakty Standais
seiies. In paallel, work proceeded on thexision of the
accompaning explanaory and adisory material, which
has been combined in a single document interided
issue as a Sefy Guide

Emergencgy Preparedness

Consideable steamlining and combining of documents
on emegeng planning and tdmical iesponse has tak

place with the greement of RASSE. A review of the
Emegeng Response Unit as completed withvalua

tions of the dectiveness of the meprocedues duing two

major intendional eercises,one held in Mg in Austia

(‘Viribus Unitis") and the other in Nember in
Switzedand ('INEX-2 SWISS’). The lesulting evised
intemal pocedues and impmved means of comumi-

cation will significantly enhance thégeng/'s aility to

fulfil its obligations under the Camentions on
Ealy Notification of a Nudear Accident and on
Assistance inthe Case of a Niear Accident or
Radiolajical Emegeng.

Safety of Radidgion Sources

Pubications on accidents with majoadigion souces
involving injuries or deths contimie to ad to knav-
ledge on hev to avoid sud accidents in the futar
During 1996, reports on accidentstaNezvizh (Isael)
and Hanoi (Vet Nam) were published and those on
accidents in Estonia andthe fcility at Tomsk-7 in the
Russian Edestion were completedTo synthesie and
male the conlusions moe genearlly applicable, three
reports on‘lessons leared’ from accidents tadifferent
types of &cilities ae being pepared One suhb report on
accidents in indugal irradigion facilities was pulished
in 1996.A major aspect of this ark is the contbution
to improving the sadty of souces in Member Stes,
especialf through the telenical coeopemtion model
project on stengthening adigion and vaste sadty
infrastuctures. Pactical pocedues br inspecting and
carying out sagty assessments on all types of sear
were pepared and a amber of taining maerals
developed

Radiaion Sakety Sevices

Personnel monitdng and other seices, including

in-house taining continued to be mvided toAgeng

staf involved in saéguads actvities, to otherAgencg/

personnel and toiéld expelts. One mission t&rmenia
was unddaken to ivesticgate a possile case of ver-

exposue and another @nt to the/inta reseach reactor
near Belgade to ealuge the sadty of the spent fuel
pool.



Strengthening basic nuclear safety

Engineering safety issues of nuclear power plants

Operational safety of nuclear power plants

Research reactor safety

Nuclear safety assessment practices

Safety approaches to future nuclear power plants

Safety reassessment of nuclear power plants

Safety appraisals of facilities
established under project agreements with the Agency

Communication with the public

Regular Budget expenditure: $7 725 689

Expenditure by subprogramme

Extrabudgetary programme resources utilized (not included in chart): $3 060 791

$192 769

$442 622

$85 616

$210 208

gency activities in nuclear safety concentrated on

supporting intergovernmental efforts to strengthen
nuclear safety worldwide. The focus was on preparing
for the implementation of the Convention on Nuclear
Safety, fostering the exchange of information on safety
issues, developing common safety standards, providing
a variety of expert services and supporting co-ordinated
research work in Member States.

Strengthening Basic Nuclear Safety

The Convention on Nuclear Safety entered into force on
24 October 1996. In June, a third informal meeting of

regarding the form and structure of national reports and
on the review process under the Convention for consid-
eration at the Preparatory Meeting of Contracting
Parties in 1997. By the end of 1996, 65 countries had
signed the convention and 32 countries had deposited
instruments of ratification, acceptance or approval.

With the assistance of experts from regulatory, operating
and engineering organizations, a report was prepared
supplementing information issued earlier (in INSAG-4)

by describing practices that have proved to be of value
in establishing and maintaining a sound safety culture. It
expands on the development and improvement of safety
culture as a dynamic, progressive process, detailing

representatives of signatories and other interested Statesthree stages of development: safety based on rules and

completed draft rules of procedure, financial rules for
meetings of the Contracting Parties, and draft guidelines

regulations; good safety performance becoming an
organizational goal; and steady improvement of safety



performance Piactices a dvided into g¢neal practices
pertaining to cetain values neededf contiruous &@o-
lution of improved saéty perbrmance and specit
practices ceering a wide ange of actvities induding
anaysis of eents,the regulaory approad, emplo/ee
paticipation and safty perbrmance meases.Recom
menddions emphasiz the impotance of consistent
commitment to impving sakty, the leaning piocess
and the ole of the egulaory body.

Sakty is a topical issue in the \ddopment of fusion
reactos. Recent deslopments in fusion sefy were
reviewed and discussed ameeting in Nakaapan.The
topics adressed wre saéty actvities within ndional
and intenational fusion pogrammesijncluding selected
expetimental studiessakty anaysis and assessment
methodsand considetions elaing to manet andseis
mic sakty, reg/cling of actvated maerials and disposal
of radioactve waste Although fusion sadty studies
have been under ay for over two decadesgontiruing
reseach eforts ae required on the optimizéon of pio-
tection as fusion témolagy develops. Exploation of
specifc aspectssud as the gnegtion of radioactve
dust in fusion eactos, are gaining impotance

In order to adise on theevision of all of theAgeng/’s
nudear saéty standats,the Nudear Saéty Standads
Advisory Committee (NUSSE) held its irst two meet
ings in 1996. In theevision pocessdocuments dealing
with opertional saéty will receve the highest jority.
A plan for the evision of documents dealing with design
and siting vas areed uponAs quality asswance and
govemmental oganizaion were considezd impotant for
nudear, radigion and vaste safty, and not just dr
nudear installions,theAgeng/’sAdvisory Commission
on Saéty Standails (ACSS) initided work on the evi-
sion of the gisting Code on gvemmental oganizaion to
broaden its scope andvay all aeas of sadty.

As a esult of the durth seres of peer discussions of
senior egulaors from 23 Member Stas on egulaory
practicesa report was pepared on measeas needed to
assess the sty of eisting rudear paver plants and the
effectiveness of egulaions and egulaory actions.The
discussions attessed the mis of both the'prescip-
tive’ and theperformance basedéegulaory gpproades.
A combindion of the two was bund to be desible,
with a trend tovards the pedrmance basedpproad,
which focuses oneasults obtained tbugh the opeting
organizdion’s actvities to demons#ste compliance with
regulations. The peer discussions also yieldeduaber
of good saéty practices.

Assistance tlough a telenical co-opeation model poject

to the udear egulaory authoity of Slovakia (SNRA) in
the aeras of emgeny preparednessyadioactve waste
contol, quality assuance site inspectionpeliodic saéty
assessment andaining had a substantial impact on the
ability of SNRA to become an ingendent egulaory
body. The &peiience acquigd was used in priding assis
tanceto the udear iegulaory bodies of the Gzth Regoubic
and Hunguy, and in dafting piogrammes of assistance to
the regulatory bodies ofArmenia and Ulaine

Upon equestthe Ageng/ has been priding assistance
and a wide ange of sevices aimed taestdlishing and
enhancing udear saéty in Member Stas. Reiews
revealed thaall omanizdions irvolved in nudear saéty
have become in@asingy aware of the need to consider
and implement coective measies to meetgneal saéty
objectives,and to tak account of cuent tends tovards
plant life ectension and decommissionirigp improve the
implementéion of rnudear sagty assistance ggrammes
and sevices,a nev strategy for providing assistance to
Member Sttes was deeloped incorporating greder inte
gration of saéty rlaed actiities. Following an initial
approad) from a Member Sta for nudear saéty assis
tance a review of the actual situ@n in the Member Sta
will be caried out @ainst a pe-defned and acqaed
intemational ‘reference situaon’. The compason will be
in the brm of an @ewiew to identify geneal aeas vinere
the Ageng/ could povide the maximm benet to
Member Sttes sub as estalishing and sengtheningeg-
ulatory bodiestraining pesonnelproviding saéty review
missions and endsing assessmentyabilities.

Engineeling Satety Issues
of Nuclear Power Plants

Engneeing sakty actvities contirued to bcus on geing
fire and seismic setfy, and on the saty of plants hilt to
eatier standads.A CRP on the mamgement of geing of
concete containmentuildings contuded with the mpa
ration of a eport presenting infrmaion on potential
degraddion mehanismsareas susqaible to dgraddion
and methodsoir detecting and mitaing the efect of aye-
ing. This information provides a telnical basisdr imple
menting plant spedd ageing mangement pogrammes.
Instumentdion and contl and paver cdles ae citical
nudear paver plant componentsdm both the saty and
plant life pespectves.Work under phase | of a CRP on
the mangement of geing of in-containment instmen
tation and conwl cébles was completedresulting in
recommend#ons for ongping qualifcation and condition



monitoling methodsn nudear paver plants. Phase Il of
this CRRfocusing on the delopment andalidaion of
the most pomising condition monitang tedniques,
was stated

A sakety report on the assessment of theeall fire
sakty arangements of ndear paver plants vas issued
and two reports, one on ire saéty duing the opesation
of nudear paver plants and the other on theypauation
of fire hazad anayses or sud plantswere completed
A fire saéty mission visited th&emelin rudear paver
plant in the Cedh Repulic.

Within the scope of a CRP on béncak studies ér the
seismic anafsis and testing o/ WWER type mdear
power plantsa second full scaleydamic test \&s con
ducted 6br the eactor bilding of Unit 5 of the Kzloduy
nudear paver plant (WWER-1000). Expesrae involved
in the pediction of testesults using stae-of-the-ar ana
lytical methods and simpifd pocedues. A detailed
compaison of their indings will be completed in 1997.
Assessments of the seismic inputiary WWER plants
have been completed and ta@n upgades hee allead/
been implemented in these plants. Delaere epel-
enced in the wrk schedule br stiuctural upgadeswhich
requie substantial &rt and fnancial esouces.As a
result,expett missions toaview these upgades vere also
facing delgs. Neverthelessa total of nine eviews were
conducteddr WWER or other types of plants ialgion
to siting and etemal hazads under theAgeng'’s
Engneeing Sabty Review Sewices.

The inal report of a iegional poject on galudion of the
sakty aspects 0fWWER-440 model 213 udear paver
plants vas pulished The poject,initiated in 1991 &the
request of théitomic Enegy Commission of thedrmer
Czedhoslovakia,was designed to coinae assistance in
studying selected aspects of theetgfof WWER-440/213
plants. It intgrated the esults of naonal actvities caried
out in the Cedh Repubic, Hungary, Slovakia and
Ukraine The eport includes a com@hensre desdption
of assessments. Geakcondusions in the eport cente
on the sadty of plants based on tAVER-440 model 213,
patticulary of the Bohunicé/2 reference plant. Detailed
responses to the comments of an ird#wnal peer eview
relding to design and lyend design basis accident
anaysis and margement ag also intuded in the eport.

MELSIM, a seere accident simlation training system
compising a workstaion with a pesonal computer and
networking developed ly the Ageng/ for the Cedh
Dukovary and Chinese Qinshandear paver plantswas

demonstated duing the Geneal Conkrence The sinula
tion is based on the US Naar Rgulaory Commissiors
severe accident angsis computer code MELCOR.

Operational Sakty of Nudear Power Plants

Opexgtional Saéty Review Team (OSAR) missions,
which ae compehensie on-site opetional saéty

reviews, contirued to be conductedt #éhe equest of
Member Stges. Bllow-up visits, routinely conducted
12 to 18 months after an OSARMission,indicaed a
high rate of completion or g&sfactoy progress on
recommendg@ons and sugestions madeybthe OSAR

mission.The OSMIR dgabase intudes the esults of
32 OSART missions and 15oflow-up visits conducted
duiing the lastifre years; by the end of 19983 copies
of OSMIR had been dissemtied to the ndear industy.

Peer eviews of self-assessments conid In 1996,
Assessment of Sefy Signifcant Ewents Teams
(ASSETS) perdrmed bur sud peer eviews, conducted
se/en trining seminag to familiarize plant st&f with
ASSET guidancedr plant self-assessment of oper
tional saéty perbrmance and oganized a egional
training couse on opeational saéty assessment
techniques in Madd, Spain.

In order to assist cour@s in making the best and most
effective use of the Incident Rerting System (IRS)a
joint IAEA—OECD/NEA Advisory Committee (IRRS-
AC) was constitutedAt its first meeting in Mash in
Vienna,this Committee madeecommendons on the
opestion, maintenance and imprement of the IRS

A report summaizing ndional pctices on the use of
unusual ents in opeational experience tedbak was
issued to supplement &ar information. The full text
and im@ge daabase known as AIRS (Advanced
Incident R@orting System),containing aproximately
2500 naional reports, undervent tial use ly paticipat-
ing Member Stees of the IRS Several topical studies
were perbrmed in the famevork of IRS actvities:
events connected with endor/contactor actvities,
events duing low powver and shutden modes and single
human &ilures esulting in signitant dgradaion of
sakty equipment.

The second mission of awenodule of sadty sevices,
peer eview of the ndéional opestional epelience ted
bad processesyas oganizd in November inUkraine
Important events and gneic problems eported to the



IRS were summaiezed in thelRS Highlights 1995-1996
National pesentions d two IRS meetings in 1996 (the
Joint Meeting to Exhang Informaion on Recent
Events in Nutear Power Plants and th&nnual Meeting
of the IRS Né&onal Co-odinaors) revealed tharecent
events & nudear paver plants occued as aesult of
problems with bé#teries, valves, fuel and conwl rods,
pressue tubes and signal systenend tha foreign
maerial intrusion and capsion phenomena contia to
be a souwre of concer.

Reseach Reactor Sadty

Over 270 eseath reactos ae curently opeeting aound
the world. To promote the xchang of expelience on the
sakty of theseaactos, preparations were made to laurc
an Incident Rporting System dr Reseath Reactos
(IRSARR),including the deelopment of a computeed
daa stoage system with an assotgd usess guide and
the compiléion of initial dda selected &m reported inck
dents. Sadty relaed adisory missions visited @seath
reactos in five Member Stzs (ColombiaEgypt, the
Syrian Arab Repuldic, Thailand and Za&). A special
meeting of eseath reactor mangers and egulaors from
nine Member Stas holding poject facility agreements
with theAgeng/ corvened inVienna to discuss theikpe
rience with suls missions and to sggst impovements.
The need to shaiinformation on the majorifidings of all
individual missions s e&pressed Informaion on god
practices identied and ecommendions made dr the
further impovement of eseath reactor safty could be
shaed though a commhenste electonic ddabase

Nuclear Sakty Assessment Rictices

Intemaional Reer Reiew Sewice (IPERS) missions
visited two nudear paver plants in 1996Temelin inthe
Czech Repubic andAtucha | inArgentina. In adition, a

pre-review for the pobabilistic sakty assessment (PSA)

of Ulchin Units 3 and 4 in the ReHic of Korea was
caried out.

One of the IPERS missions Inded a eview of the
Level 2 PSA, which consides accident pgression
within the plant and assesses thearacteistics of
potential eleases ofadioactve maerial to the ewiron-
ment duing severe accidents. It s bund tha specifc
feaures of the pdicular containment design can signif
canty influence the cose of e@ents duing seere
accidentsThe review shaved tha the informaion and

results fom a Level 2 PSA ag inceasingy used ér
studying severe accident mamgment meases and
fedures thaare intended to teninate or miticete seere
accidents.

A CRP on methodolgies for the optimizéon of
suwveillance testing and maintenance ofesafrelaed
equipment ainudear paver plants was launbed The
overall objectves ae to deelop stetegies and rchange
expelience with egard to: the impovement and opti
mization of the maintenance and tesbgnammes ér
sakty rlaed systems and equipment; heiques or
sakty specifc optimizaion of maintenance and stail-
lance testing; défition of accetance dteria; and
regulaory acceptance of the optimizeon process.
Another actiity was the completion of agport on
regulatory oversights of safty relaed maintenance
actvities & nudear paver plants.

Safety Reassessment of Near Power Plants

Member Sttes opeating WWER and RBMK eactos

requested aeview of the completeness of gposed
safty impovements ér these eactos. It was bund

that the pogrammes of safty modifcations deeloped
by countres opeating sut plants ae geneally struc

tured in esponse to defiencies identied thiough

Ageng/ actvities. Guidance ws also povided for

the resolution of the gneic sakty issues thawere

identified. The tednical indings were compiled in a
database which indudes all identiled saéty issues. In
addition, the plant speci¢ stgus of the implemen
tation of sakty upgades has been lied to the de-

base on assistanceojgcts esthlished ly the G24
Nudear Sakty Assistance Co-alinaion secetaiat in

Brussels.

Guidelines vere developed br accident angkis on the
basis of the consegtive gproat nomally used br
licensing nev plants. Studies @re caried out on the use
of best estimi@ methods to deterine success iteria in
PSAs and deslop emegeng/ operting actions.The
goal is to ensw thd plant specit accident angbis will
be perbrmed br ead installdgion, including saéty
relaed hadware and softare modifcations.

The intgrity of WWER reactor pessue wessels
(RPVs),patticulady in WWER-440/230 plantsemains
a madter of concem. In adlition to uncetainties in the
vessel meeral propeties,and delgs in implementigon
of related necesswgiplant modifcations,deficiencies vere



found in the pssuized themal sho& anay/sis (PTS) ér
RPV intayrity assessment. Consequgnthe demonst
tion of RPV intgrity may not be consestive and the
emegeng opegting procedues mg not be adeque to
guide the opetor in the case of a PTSent. Guidelines
on PTS angkis or WWER reactos wetre theefore devel-
oped and a CRP togiide a basisdr judgement on the
reliability of material propeties ddéa was esthlished

Comnunication with the Public

The Intenaional Nudear Exent Scale (INES)dcilitates
the comnunicaion and undetanding of mdear and

other adidion incidents to the puie. In 1996,59 coun

tries piovided information on 66 gents.Three incidents
were dassifed as seous incidents (Leel 3): one

involved a spead of contamirtaon in a rudear paver

plant and tw concened adidgion exposue over the
dose limit in non-eactor installdons. Ten Level 2 inck

dents vere reported, the majoity of which involved

some dgradaion of provisions br defnce in dpth.

Work was undemrkenon simplifying the INES mcedue

for rating the seelity of defence in dpth deyraddions,

developing acomputeized INES &ting procedue and
gaining a better undstanding of the use of INES the

national level.



Safeguards operations

Safeguards support and development

Safeguards management

Regular Budget expenditure: $86 166 183

Expenditure by subprogramme

Extrabudgetary programme resources utilized (not included in chart): $14 503 508

Note: An amount of $1 941 316 for implementation of United Nations Security Council Resolution 687 on Iraq
is included in the extrabudgetary figure

$18 730 182

$2 720 981

Safeguards Statement

I n fulfilling the safeguards obligations of the Agency
in 1996, the Secretariat did not find any indication
that nuclear material which had been declared and
placed under safeguards was diverted for any military
purpose or for purposes unknown, or that safeguarded
facilities, equipment or non-nuclear material were mis-
used. All the information available to the Agency sup-
ports the conclusion that the nuclear material and other
items which had been declared and placed under
Agency safeguards remained in peaceful nuclear activi-
ties or were otherwise adequately accounted for.

The Agency is still unable to verify the correctness and
completeness of the initial declaration of nuclear mater-
ial made by the Democratic People's Republic of Korea
(DPRK) and the Agency is therefore still unable to con-
clude that there has been no diversion of nuclear mater-

in the "Agreed Framework” of October 1994 between
the DPRK and the United States of America

The Agency has continued its endeavour to strengthen
the effectiveness and to improve the efficiency of the
safeguards system. This includes efforts to
strengthen the capability for detecting undeclared
nuclear material, facilities and activities. A num-
ber of measures endorsed by the Board have been
implemented. Progress has been made on the
development of a model protocol additional to
safeguards agreements to de the necessary
authority to implement complementary measures.

As of 31 December 1996, 214 safeguards agreements
were in force with 131 States (and with Taiwan, China),
compared with 207 agreements with 125 States (and with
Taiwan, China) at the end of 1995.

ial in the DPRK. The safeguards agreement between the Safeguards agreements pursuant to the Treaty on the

DPRK and the Agency remains in force, and the Agency
is continuing to implement safeguards measures in the
DPRK under this agreement, including the monitoring
of the "freeze" on the DPRK's graphite moderated reac-
tors and related facilities, as requested by the
United Nations Security Council and as foreseen

Non-Proliferation of Nuclear Weapons (NPT) entered
into force with Dominica and St. Kitts and Nevis in May
and with Monaco in June. A safeguards agreement
pursuant to NPT and the Treaty of Tlatelolco entered
into force with Grenada in July, with Barbados in
August and with Antigua and Barbuda in September.



A project @reement with Nigfia covering the suppt of
a reseach reactor and eiched uanium entezd into
force inAugust.

The Boad of Goremors gproved daft sakguads
agreements withAlgeria and with the Cazch Repubic
pursuant to NPTThese greements had not enget into
force d the end of 1996.

As of 31 December 1996akguads agreements &re
in force with 115 Sties pusuant to NPTAustiia acceded
to the safguads greement beteen the nonundear
wegon Stées of EURAOM, EURATOM and the
Agengy, which enteed into brce for Austiia on 31 dly.
An agreement though an gchang of lettes took place
between Chile and th&geng in September confming
that the saéguaids reement corladed with Chile pur
suant to th@reay of Tlatelolco séisfies the obgations
of Chile undeArticle 11l of the NPT

For 64 non-nidearwegon Stées paty to NPT thee is
no saéguads ayreement indrce pusuant to th@reay.

As far as theAgeng is avare, five of these Stas hae

significant rudear actities. Out of thesee, salguads
were being aplied in thee Stées (Aigentina,Colombia
and Ukaine) pusuant to commhensie saéguads
agreements and in one $ta(Algena) puisuant to
INFCIRC/66/R®.2-type sadguaids areements; @pa-

tory work for the gplicaion of saéguads is under \ay

in the other Sta (Geogia).

NPT saéguads ggreements ar in force with all 11 sig

naories of the South &ific Nudear Fee ZoneTreay

(Ramtong Tredy); sakguads were gplied in one of
these Stes (Austialia) pusuant to sut an greement.

Twenty-four of the 31 Stas paty to the Treay of

Tlatelolco hae contuded sagguads ayreements with
the Ageng pursuant to thaTreay and & the end of
1996 sagguads greements pwuant to thelreay of

Tlatelolco were in force with 23 Stees.An agreement
through an rchang of lettes enteed into brce

between St. Lucia and th&geng in June conirming

tha the saéguads ggreement corladed with St. Lucia
pursuant to the NPT $afies the obgations of St. Lucia
underArticle 13 of theTreay of Tlatelolco to conkude

a sabguads areement with thégengy.

Safeguamds agreements puwuant to Additional
Protocol | of theTreay of Tlatelolco ae in force
with two of the bur Stdes outside Lan America
which have jursdiction over teritories in the
zone of aplication of theTreay (Nethefands and
the USA).A similar greement with a thit Stde (United

Kingdom) has beenparoved by the Boad of Goremors
but has not gt enteed into brce

The Secetay of Enegy of the USA,the Minister of
Atomic Enegy of the Russian édestion and the
Director Genal laundhed a tilateral initiative in
September This relaed to pactical measws to fulfl
staements madeybthe Pesidents of the ta counties
about Ageng/ verification of fissile maeral from
nudear wegons. It vas stessed thiasud verification
would not undenine the tvo Stdes’ obligations under
Article | of the NPTA trilateral group was brmed to
address the tdmical, legal and nancial issueselaed
to this \erification. In November a tilateral visit took
place to sites in the USA which fissile maerial excess
to US deénce equirements is undeékgeng/ sakguads.

On the basis of the decision of the Bbaf Goremors
following the equest of the United Nans Seclty
Council, the Agengy has maintained a contious
presence of inspec®rin the Nyngbyon aea in the
Democetic Peoples Reuhic of Korea (DPRK) since
May 1994.TheAgeng has also contired to monitor the
freez on the DPRK gaphite modested eactos and
relaed facilities. By the end of 1996alf of the spent fuel
rods fom the shutdon 5 MW(e) gaphite reactor had
been loaded into canisteffor long tem stoege. The
canning opattions were tempoarly suspendedtathe
beaginning of No/ember but resumed in midaruary
1997.Three tebinical meetings beteen the DPRK and
the Ageng were held duing the year one of them in
Vienna. Little pogress vas made on the issue oEper
vation by the DPRK of inbrmation relevant to the histor
of the DPRKS rudear pogramme as equited Ly the
Ageng for the entual eiification of thecompleteness
and corectness of the DPRKinitial dedaration. Also,
the DPRK has still not ebied theAgeng to implement
celtain inspection meases, sudh as measements of
the plutonium content of the pent fuel rodsfrom
the 5 MW(e) eactor ad monitomg of the mudear liquid
wade d the eprocessing plant (Radibemical
Laboratory).

TheAgeng/'s saéguads olligations in liaq contied to
be subsumed under the matedassigned to th&geng/
by resolutions of the United Nans Secuty Council.
TheAgeng contirued with the implementian of its plan
for the monitang and ‘erification of Iragq’s compliance
with the elevant Seclity Council resolutions ttough the
resident inspectsrof the Nutear Monitoing Group,with
the assistance and co-ogiem of the United N#éons
Special CommissionThe implementdon of this plan



does notdredose the rercise ly theAgeng of its right
to investigete further ary aspects of &q's former rudear
wegons pogramme in paticular as egards aty further
information tha Iraq ma still be withholding fom the
Ageng. The Iragi countepart has contined to co-opete
with theAgeng in a poductve way. During 1996,resk

dent inspectar of theAgeng/ conducted 354 inspections

at some 107dcilities, 34 of which were inspecteddr the
first time No instances of agities, equipment or nari-
als poscibed ty the elevant Secuty Council resolutions
have been detecte®n 7 Sptemberiraq submitted Wwat
it dedared was the ihal version of the“Full, Final, and
Complete Delaration” called br in Secuity Council
Resolution 707 (1991 heAgeng is undetaking an in-
depth gpraisal of this document aimed assessing its
correctness and completeness ameli§ing in paticular,
on those aas vhere, in the opinion of thé&gengy, Irag’s
achievements mga have been undstaed It can be
expected thathe assessment of this Geation will
require s@eral months to complete

Safeguards Opeations

Following endosement { the Boad of Goremors in line
1995 of the Diector Genal's plan to implementtaan
ealy dae measuwes to stengthen the ééctveness and
improve the eficiengy of the sadguads system (desbed
in Part 1 of pogramme'93+2’), theAgencg/ began imple
mentdion of speciic measues elaed in paticular, to
broader access to mination, increased pysical access
and optimal use of the ggent system. Speicilly,

— Baseline samplewere collected 586 enichment
facilities in 4 Stees and &34 hot cell &cilities in
22 Staes.

— Responses &re receved from 32 Stées to a
questionnaie sent to all Stas with compehensie
sakguads areements glaing to their speci€
Stae’s systemof accounting ér and conwl of
nudear maerial (SSAC). TheAgeng is developing
methodolgy for the anajsis of this inbrmation. In
addition, responses are receved from 23 Staes
regarding informaion on cetain dosed dwn or
deconmissioned &cilities and loctons.

— As pat of the pocess of deeloping in-house
procedues br the ealuaion of information, a
committee vas esthlished br the compehensie
review and &aludion of informaion available to
theAgeng. The eview process will ensur thd the
extensve knavledge, expelience and irdrmation
available ae adequiely brought to bear upon and

integrated into sadguads contusions and the
Sabguards Implemention Reort.

TheAgeng verified mderial recovered by the opeator

from plutonium hold-up wentoies in two MOX facili-

ties. The ecorered maerial was taracteized and
homayenized bebre destuctive anaysis (DA) samples
were talen

Sakguads gplicaion commenced in one $¢s0n ira-
diated fuel stoed in casks. In another &aa diferent
design of dy store under constiction necessitad the
development of untéended mode seduaids monitoing
equipment.

Ageng officials visited &cilities inArgentina and Bazil

as a contination of the assessment of the completeness
and corectness of the initiakports pusuant to the sef
guads ayreement beteenArgentina,Brazil, theABACC

and theAgengy.

Consideable sakguads work contirued to be caied
out in the nelly indegpendent Stes (NIS) of thedrmer
USSR, in paticular:

— Initial inventoly verfications were stated in
Uzbekistan and are completed irArmenia.The
initial inventory verifications in Belaus, Ukraine
and Kazakstan &re contirued

— Installaion and upgading of suveillance systems
were completed in most of theidear paver plants
in Ukraine Two undtended monitdang systems
were installed aChenobyl and the ield test vas
successfull completed

— Atedhnical visit was caried out in Estonia to ppare
for the implementé#on of saéguads.

Progress vas made in the getiation of Subsidiay
Arrangementsiwo nev and thee evised Geneal Parts
of Subsidiay Arrangements (one meand six evised in
1995) and 17 (9 meand 8 evised) fcility attachments
(16 in 1995) ented into brce

Pursuant to the decision madg the Pesident of the
USA in Setember 1993the US Geemment submitted
nudear maeral deemed xcess to equirments ér the
US rudear deterent toAgeng sakguads. TheAgeng/
caried out month} inspections of sutmaerial & one
site containing HEU and @&wo sites containing plutoni
um. The initial inventory verification of plutonium &one
site stated in December 1995 andig/completed inuhe
The initial \erification of the quantity of high eimhed



Verification activities in 1996

1994 1995 1996
Inspections performed 2349 2285 2 476
Person-days of inspection 9 152 10 167 10 831
Seals applied to nuclear 21746 23 877 27 029
material or safeguards
equipment detached
and subsequently verified
(including seals applied jointly
with a group of States)
Optical surveillance films 2 408 2638 2173
reviewed
Video tapes reviewed 2937 3807 4 045
Nuclear material samples 1590 1246 937
analysed
Nuclear material analytical 2579 2 559 2 200
results reported
Environmental samples — — 278
analysed
Environmental sample — — 4 200

results reported

Nuclear material under saf eguards (in tonnes):

Unirradiated plutonium 40.5 45.0 53.6
outside reactor cores

Plutonium contained 452 512 533
in irradiated fuel

High enriched uranium 194 20.5 20.7
Low enriched uranium 41 069 47 260 48 620
Source material (in tonnes) 93907 104395 105395

uranium (HEU) to be lended dwn to lov eniched
uranium (LEU) & one fcility was caried out. The
blending devn opestion has been defred until 1997.
The safguads equiements wre defned dumng a
stebilization and epadaging process ér the plutonium
currently subject toAgeng sakguads. The sagéguads
aspects of dierent options dr the disposition of plutoni
um were evaluaged The feasibility of goplying Ageng/
safguads to the dan-blending of HEU using a paof
a lage uanium enichment &cility was assessed

Safeguards Suppor and Deelopment
A report on measwes br stengthening safuads

requiing adlitional legal authoity (programme 93+2,
Part 2) was submitted to the Baarof Govemors

for consideation in line The Boad endosed the
Secetafiat’s recommend@on tha further pogress
toward providing the Ageng/ with the aditional legal
authoity, namey a Ppotocol adiitional to compehen
sive saéguads ayreements necesyaio implement Brt 2
measues, required n@otiations among Stas. A
Committee of the Bodr open to all Member Stas and
all Staes with a commhensie saéguads areement
with the Agengy, was estblished The Committee met
twice in the cowse of the gar It is expected thaa
consensus ¥ of the Potocol will be aailable for
Board goproval in the frst half of 1997.

To implement the acenty approved measwas br
strengthening the sejuads system (mgramme 93+2,
Part 1), field trials of an unannounced inspection
scheme vere caried out flom December 1995 taude
1996 & an LEU conersion and fueldbrication plant in
Sweden (with the co-opation of the Svedish Suppdr
Programme) and talarge reseath reactos in South
Africa and CanadaThe sults of theseidld trials
demonstated the éasibility of the inspection keme &
LEU conversion and &brication plantswhich can esult
in more cost dfective saéguads. Training was povided
to inspectas for the collection and handling of\véron-
mental samplegnhanced obseation skills and ndear
fuel gycle proliferation indicaors. Ewaludion of a six
month feld trial of a lemote monitdng system (RMS)
installed in a MX fuel stolge vault in Switzdand has
shavn the system to befefctive in monitoing events of
sakguads klevance in neareal-time RMS compe
nents vere installed fan HEU stoage vault in the USA
and testing is underay, including transmission of da
to theAgeng. Work stated on estialishing an RMS &
an HEU stoage vault in SouthAfrica.

During 1996,co-opesation between EURAOM and the
Ageng within the fameavork of the Nev Partneriship
Approadh in the aea of suppdr actvities induded:
common puchasing of equipment; the holding of joint
training couses br inspectos from both oganizaions;
agreement on mcedues ceeling on-site measaments
of uranium samples inVo eniiched fuel &brication plants
and centifuge enichment fcilities; and testing of me
digital suwveillance equipment.

Following accession as nomidearwegpon Stées to
the NPT ly most of the NIS of theofmer USSRa rum-
ber of donor Stas hae extended consideble assis
tance &a bilgeral level to set up ppropriate SSAC, as
well as plysical potection and impafexport contol
systems in the NLSThe Ageng/’s le induded pepa



ration of co-odinaed tetinical suppdrplans and help
in identifying specit needs of indiidual Staes, and
the gpropriate donor suppaor

The Saéguads Analytical Laboratory (SAL) and the
Network of Analytical Laboratories (NWAL) performed
1610 measwments ér calibrtion and quality contd
of non-destuctive anaysis (NDA) techniquescettifica-
tion of secondar reference samplesnaintenance and
improvement of ofsite DA and testing prcedues br
on-site DA. A total of 2850 measements \ere also
provided ty SAL and the NWL for routine quality
contol of the analsis of inspection samples. SAL and
the NWAL also assisted in the measmrent of 85 samples
taken in laq duing inspections caed out pusuant to
United Ndions Secuty Council resolutions.

The ‘Clean Léoratory’ at Seibesdorf inaugueted in
December 1995stated opeations in ealy 1996 with
the installéion of measwment instuments and the set
ting up of anajtical procedues sub as:

— Radiometic tediniques ér the initial sceening of
ervironmental samplesncluding lov badkground
gamma spectmety and mdioisotope xcited
X ray fluorescence specimety;

— Themal ionizdion mass speatmety for the mea
surement of uanium and plutonium isotopics and
elemental content.

The initial work of the Clean Lboratory dealt with
cettifying the deanliness leel of the ¢ass-100 ooms
and in measimg the tank level of umnium in all
reaggents and laware used ér handling actual samples.

The NWAL was &panded to inlcide specialied lebora-
tories in thee Member Stas to assist SAL in the ayal
sis of enironmental samples.

Acceptance tests on twnew digital image suweillance
systems (EMOSS and Gemini)ew initisted Some

30 units of eah type were acquied and kg the end of
the year 17 EMOSS and 2 Gemini units had been
installed in \arious facilities for extensie field testing
The emaining units will be installed in th&dt quater

of 1997 with a gal to complete the testing anchtuae

the esults ly the thid quater of 1997.

With the assistance of a Member t8tauppar pro-

gramme a nev miniature nultichannel analser was
developed obr use ly theAgeng and EURAOM. The
device forms a nultipurpose instument plaform cover-

ing most of the safuads NDA veiification methods
requiing pottable equipment and is comnueally

available.

Unique cadmium tellude detectes were developed br
theAgeng/ under contacts in bur Member Stes.The
performance of one detector typexceeds pesenty
available detectos in detection ditiency by more than
an oder of mgnitude A second type has an eggr
resolution compable to tha of germanium detectay;
but does notequire liquid nitogen cooling

An Advisory Group meeting w&s held inVienna in
November to eview the int@rated saéguads instu-
mentdion programme Its major conluision was thathe
principles of the psgramme aimed & standadizing
equipment andaducing suppadrcosts should be adopted
and implemented

The SagguadsTraineeship Rigramme held an intens
ten month @ining pogramme br six tainees fom devel-
oping counties. The pogramme is designed to irgase
the rumber of qualied candidges flom these couries
who would be aailable for filling Professional posts in the
Ageng/ and to enhance their tatcal skills and compe
tence egarding saéguads implement#on. Four trainees
have been dkred positions with thAgengy.



General management and Secretariat of the Policy-making Organs

Administration

Technical co-operation servicing and co-ordination

General services

Specialized service activities

Support services

Enhanced security of nuclear materials
and other radioactive sources

Regular Budget expenditure: $93 329 944

Expenditure by subprogramme

Extrabudgetary programme resources utilized (not included in chart): $3 304 571
(this includes a sum of $ 1 033 599 for Enhanced Security of Nuclear Materials and
Other Radioactive Sources, and a sum of $1 251 625 for AGRIS)

$268 585

Administration

Acomprehensive review of the management and
operation of official travel resulted in a number of

changes to improve operating efficiency and reduce costs.

First, the rules governing travel were revised, with the aim

of introducing greater flexibility to permit the Agency to

take advantage of the increasingly competitive travel

policies and procedures. A Learning Resource Centre
was established to providegency staff members and
their spouses with self-directed programmes on: manage-
ment and job skill development; career planning and
personal development; and issues related to international
mobility. Three Junior Professional Officers received
on-the-job training in scientific/technical areas to enable
them to apply for regular positions or use the experience

market. Second, the review concluded that changes in the gained in their home countries.

travel market required a change in the approach to the
procurement and administration of business travel
services. This led to a formal competitive tender process
for a travel management company capable of providing
global services and supporting policy implementation.

Personnel

A programme was implemented under which approxi-
mately 900 staff members (including those at IAEA-MEL)
received training to improve their management or job
related skills or to update their knowledge of Agency

In accordance with the resolutions adopted by the General
Conference, efforts were intensified to recruit more
women, especially for scientific/technical positions, and
more staff from developing, under-represented and
non-represented countries. In this connection, the Director
General created a ‘Focal Point for Gender Concerns’ with
responsibility for promoting the establishment of a work
environment in the Secretariat that supports the equal
participation of men and women. It will also monitor
implementation of the ‘Platform for Action’ approved at
the United Nations Fourth World Conference on Women.



The pecentaje of women &the end of 1996 among the

Professional stdfwas 17.3%. Deeloping counties
provided 32.9% of the sthfsubject to gographical
distribution.

A new Work Planning and &formance Reiew System
was designedof implementtion in 1997. Its pysose is
to enhance accouriitity and oganizdional eficiengy
through planningcommunicéion, evalugion and stéf
development.

Legal

The Standing Committee on lbdity for Nudear
Damage met thee times dung which it resohed most
of the outstanding issuesgarding both the dift protocol
to amend th&/ienna Comention and the @ft Supple
mentay Funding Comention. In paticular, expeits
agreed on theamounts of lifility; definition of damae
and elaed povisions; stucture of supplementsrfund
ing; and phasing-in méanisms wich would allov a
Stde to join the evisedVienna Cowention and Supple
mentay Funding Cowention with inteim, lower
amounts of lifility. At its 16th session in Octohehe
Standing Committee ppared the full tets of both daft
instuments. On} a few provisions emained outstand
ing in the daft Supplementgr Funding Cowention. It
was contuded th& as a pakage, eat text reflected
wha was possile to adieve in the Committee without
further guidance

Tedhnical Co-opeation Sewicing
and Co-odination

Two major actiities dominaed theAgeng/’s tednical
co-opeation programme duing 1996:preparations for
the nev 1997-1998 mgramme and consolitian of
recent initidives.

In order to impove the werall efficiency and efective-
ness of thégeng/'s tednical co-opeation programme
greder dtention was paid to p-pioject pepartion.
The County Programme Fameavork (CPF) pocess has
become the main mbkanism 6r systemtc pre-pro-
gramme vork at the county level, and the pncipal
means ér extending the model pject gproad to all
Member Stges. Duing 1996,the Ageng/ improved its
intemal guidelinesdr CPF in the light of therfdings of
a special ealudgion caried out edrer in the year
Efforts to impove guidance anddming in poject plan
ning and érmulation contirued along with elaed

actions to autonta and s&amline poject implementa
tion in oder to fcilitate staf redgloyment in suppdr
of pre-poject actvities.

The other major aatity was peparation of the 1997—
1998 tebinical co-opestion programme which was
presented to th@edchnical Assistance and Co-omtion
Committee (RCC) in Norember and pgproved ly the
Board of Govemors in DecembeliThe epanding base
of CPFs,combined with gtensie pre-pioject missions
where CPFs did nobast, have led to an impvement in
the quality of poject designsThirty-six nev model
projects vere gproved, representing 18% of total cer
actiities. By December58 model pojects had been
approved and 43% of theecipient Member Stas ae
now paticipating (or hae paticipated) in the gecution
of a ndional model poject.

The United N&ons System-wide Special Initige for
Africa (UNSIA) seeks to identify and d&lop pactical
proposals to maxime the supparprovided toAfrican
developmentand to aise the gority given toAfrica in
the intenational sgenda.Ageng paticipation in the
high level intelageng/ meeting on UNSIA in Sgembey
included eports on the CPF picess and thexpeiience
gained in @plying nudear and isotopepgplicaions tha
produce quantiéble social and economic beitsf
Subjects discussed inded theAgeng’s suppar of
activities to eadicde lindempest inAfrica and the tsetse
fly in Ethiopia.TheAgeng will continue to monitor the
development of UNSIAwith the objectie of linking
technical co-opeation projects to the implemenrtian of
the initigtive for the benef of African Member Stas.

Efforts contiued duing the year to quantify tdmical
co-opeetion project lesults and highlight their impacts
on end user. Pomotional mgeral was deeloped
which seeks toaise avareness of thégeng/'s tetinical
co-opesrtion actvities in deeloping countes. Eleen
fact sheets ongeral model pojects ag nav available and
are being used in k&fings to demonsite the efective-
ness and impact of the tetgcal co-opeation programme

The Ageng/’s eforts to steamline and simplify opes
tions and impove mangement vere aided l the intio-
duction of never informaion systems and tboology.
Two systems hgan opeating — the keld Pocurement
Management System iAugust and th&raining Couse
System in DecembeFor the 1997-1998 pgramme
new planning softwre for project formulation was
installed br processing mject requestsThis software
facilitated the peparmtion of work plans or lamger



projects. Sub plans ensirthd the details of mject exe-

cution hae been wrked out in adance Development of
the Ppject Informaion System (PIMS) is pceeding in
several phasesThe frst module will maintain wrk plans
and esthlish linkages to the implemenrtian systemsThe
module vas deeloped in 1996 and testingdam d the
end of the gar

The level of resouces and their implemetitan adieved in
1995 was sustained in 1996. On thesouce side the
total of $63.3 million compas with the almost identi
cal sum of $63.5 milliondr 1995.A sum of $50.5 mil
lion was pledgd to theTedchnical Co-opeation Fund
(TCF), which was 78.3% of the get - a modst incease
over 1995 (77.5%). Heever, some pledgs and pg
ments fom major dona® came ety late, which compli
caed the Seataiat's aility to plan with cetainty. An
additional concem was the omber of Member Stas
not pledgng & all. This rumber inceased to a total of
68 counties. On the implemertian side the overall
rate was 75.4%the second highestJvel ever dtained
Although thee was signiicant overprogramming duing
the year at year end thd CF was undgsrogrammed ly
a ery small amount ($533 000The unoligated bal
ance br the Fund ose to $15.5 million ¥ the end of
1996 ($13.8 million &the end of 1995)though this
included $3.8 million pledgd hut not yet paid The use
able pat of the unoligated balance ineased to $6.9
million, or éout s&en weeks vorth of oHdigations.

Specializd SeviceActivities
Pubic Information

In addition to regular media elaions and pulications
actuvities, there were thiee @ents tharequired a signif
cant pulic informaion response The frst was the
European Union—-IAEA-WHO comrfence in April,
marking the tenth anmersay of the Chemobyl accident,
which reviewed the cuent stée of knavledge &out the
disaster and its consequencéle conérence #racted
over 200 jounalists,including all of the major teldsion
networks inVienna.The second @as the onging eforts
to stengthen thé\geng/’s saéguads actvities. In this
contt, Ageng inspection actities in lraq and the
Democetic Peoples Reulic of Korea were subjects
fedauring in information work both with the media and
the pullic at large. The thid event was the lauriting of
the scientic stud/ on the adiological situdion & the
Mururoa and Bngtaufa Atolls in French Polynesia.A
shot documentay film was pepared and distbuted to
television stdions on the wrk beingundetaken.

The mang of information available on theAgeng/’s
pubicly accessilke World Wide Web site ‘WorldAton’,
was signiicantly expanded dung the year with the adi-
tion of Information Circulais (INFCIRCs)the Ageng/'s
Pubications Caalogue new booklets onadidion sagty,
Ageng actvities in the feld of rutrition, and stéus
reports on intendional corventions and agdies.

International Nudear Information System

Cyprus, the Former Yugoslar Repulic of Macedonia,
Singapore, Uganda and’emen joined the Intagtional
Nuclear Information System (INIS) in 1996The
number of paicipating Member Stees is thegfore 99,
together with 17 intarational oiganizdions. A total of
80 516 ecods of pullished litesture were adled to the
INIS daabase and announced in tHestacting jounal
INIS Atominde, bringing the total mmber of ecods
available in the d#gabase to 1 936 722Nork on the
Microsoft Windows ersion of the FIBRE softewe for
input prepartion was fnalized and disibuted to
74 INIS membes. FIBRE vas used Y 62 membes to
prepare input to the dabase In adlition, the daabase
was sent on f# or catridge to 15 INIS membsrand
was used on-lineybextemal uses for a total connection
time of dout 200 hous.

The INIS Cleainghouse miafilmed the full tets of

4792 documents of non-caentional litesture thd con

tained 17 900 citedeferences (393 762 pgas).To this

were adled 5886 other documents of non-camtional
literature receved in micofiche form from a Member
Stae. Twenty-ive Member Stis had standing ders

for the full micofiche collection.The Cleainghouse
produced and dissemitel non-cowentional liteeture

on 162 094 miafiche containing 9.7 million inges.

By the end of 199&he total collection of non-coen

tional literature on micofiche was almost 31500 docu

ments (i.e453 000 miasfiche).

A study to develop an opettional systemdr the elee
tronic imajing and disseminigon of the full tets of
non-cowentional liteeture on CD-ROM was completed
As a esult of this stugl and on the basis of a coatt
with a commexial firm, the INIS Cleainghouse will be
in a position to prduce sul literature on CD-FOM in

1997.

Under a co-opetive arangement betwen theAgeng

and the OECD/NEA Daa Bank,497 computer codes
were distibuted toAgeng/ Member Steges not member
of the OECD This figure represents a major inease



over the corespondingifjure for 1995when 216 codes
were distibuted

Suppot Sewices
Library

The Vienna Intendional Cente (VIC) Library under
took a user needs say which identifed the needs and
priorities of the stdfof all theVIC organizdions and the
affiliated Rermanent Missions.

The Library ansvered 11 477 user ques, performed
1002 etemal daabase seahes,acquied 3765 books and
new joumal titles Joaned 16 785 itemsputed 19754 jour
nalissues to 1204 useand povided 4851photocopies
of requested miarials. Forty audiwisual items vere
lent to Member Stas.

Data Processing

The Ageng/’s Intenet sevices were enhancedwith
most aeas of thégeng providing information through
the Intenet to Member Stas. The seclty of these
sewrices was impoved by the adiition of a‘firewall’ to
prevent unauthared access to the natvk. At the same
time, network mangement vas enhanced to ensueli-
able sevices,since most sthihow degpend on access to
the electonic dda netvork to cary out their duties.

The frst oficial release of theAdvanced Incident
Reporting System,Version 1.0, was distibuted on

CD-ROM to over 30 Member Stas. The system
provides theAgeng and its Member Stas with a

powerful information retrieval tool and should lead to
improvements in the walugion of sabty signifcant

events & nudear paver plants.

Pubishing and Pinting

More than 170 booksgports, journal issues and boek
lets were pulblished in English dung 1996. In adition,
there were two pulications in Chinesgeight in Fend,
seven in Russian and wen in Spanish. Of pacular
note were:

— Radigion Protection and the Sefy of Radidon
Souces(Sakty Fundamentals)

— Sak Transpot of Radioactie Maerial

— One DecadeAfter Chenobyl: Summing up the
Consequences of tecident

— Lessons Leared Fom Accidents in Indusial
Radiaion Facilities

— The IAEAYearbook 1996

— Isotopes inNater Resoures Mangement

Enhanced Secuty of Nudear Materials
and Other Radioactie Sources

The issue of #afficking in nudear maerial was among
those spedifally addressed na Nudear Saéty and
Secuity Summit held in Mosow in April. In August,the

Ageng/ corvened a second inegeng/ meeting on the
illicit cross-boder marement of mdear maerials and
other mdioactve souces.Attending vere representtives

from theAgencg/ and other interdional oganizdions —

the Euppean Commissiofls URATOM, EUROPOL,the

Intemational Fedeetion of Air Line Pilots Associdion,

the Intenational RoadTranspot Union, INTERPOL,the

United Naions, the Uniersal Pstal Union,and the
World Customs Qganizdion. The Ageng/’s initigtive

was endmed as a useful co-opive metanism or

paticipating egenciesTheAgeng/’s piogramme of tel-

nical guidance and dming and opetion of the illicit

trafficking daabase vas also endsed In Octobey the

Ageng/ circulaed a frst summay of trafficking inck-

dentscontaining 127 coifmed incidentsto all Member
Staes and aganizdions in the inteageng/ group.

A list of official Stae points of contactof mdters
involving illicit trafficking was estblished By the end
of 1996,47 Member Stis had submitted the names of
persons to act in these mers. Eforts ae contiruing to
expand this listing

TheAgeng increased its assistance to t8&in enhanc
ing their naional infrastuctures br overseeing the
physical potection of mdear maerials & facilities and
during transpot. This indudes taining technical
suppot, information exchang, and the povision of
guidance and adlce. Of paticular note vas the
estdlishment of the Interational Plysical Pptection
Advisory Sewice (IPRAS). A new intemaional review
service which will be conducted onequest,IPPAS
focuses on tlee basic aspects of theygital potection
of nudear facilities and meeral:

— Evaludion of the need to upgde Stte regulaory
systems in accdance with interaional recom
mendaions and paictices;

— Review of selected ndear facilities to assess the
effectiveness of the St regulaory programme; and



— Assistance toagulaory authotties, as gpropriate, Requestsdr an IPRS mission vere receved from thiee
in developing ndéional goals,objectves and egula counties in 1996; missionsave caried out to Bulgria
tions for plysical potection. and Sleenia.



Budget A total of about $29.3 million in extrabudgetary funds
was provided by Member States, the United Nations,
For 1996, the General Conference appropriated an other international organizations and other sources
amount of about $219 million for the Agency’s during 1996. Of this amount, $7.6 million was in support
Regular Budget on the basis of an exchange rate of of safeguards, $6.3 million was for technical co-operation
12.70 Austrian Schillings to one United States dollar, of projects, $3.2 million for projects in food and agriculture,
which $213 million was related to Agency programmes. $2.8 million for nuclear safety and $2.7 million for
The latter amount was adjusted to $249 million to implementation of United Nations Security Council Reso-
account for the average United Nations exchange rate lution 687 on lag. An amount of $1.7 million (supple-
(10.51 Austrian Schillings to one US dollar) actually mented by the Agency’s contribution of $3.1 million)
experienced during the year. was in support of IAEA-MEL. The remaining $5 million
was in support of various other projects implemented by
The Regular Budget for 1996, at an exchange rate of the Agency.
10.51 Austrian Schillings to one US dollar, amounted to
some $256.4 million, of which $246.2 million was to be The sum of $0.43 million was provided in 1996 by
financed from contributions by Member States on the Member States for technical co-operation activities as
basis of the 1996 scale of assessment, $7.4 million from funds-in-trust. Furthermore, a total of $0.7 million was
income from reimbursable work for others and $2.8 mil- administered on behalf of research institutions and
lion from other miscellaneous income. $2.4 million for the International Thermonuclear
Experimental Reactor.
The actual expenditures for the Agency’s Regular
Budget in 1996 amounted to some $250 million, of which  Staffing
$243 million was related to the Agency’s programmes.
The unused budget from the Agency’s programmes At the end of 1996, the number of staff members in the
amounted to $5.9 million, while the total unused budget Secretariat was 2202 — 906 in the Professional and
was $6.5 million when account was taken of reimbursable higher categories and 1296 in the General Service cate-
work for others. gory. These figures represent 1634 regular, 248 tempo-
rary assistance and 222 extrabudgetary staff, as well as
The target for voluntary contributions to the Technical Co- 70 cost free experts and 28 consultants. Ninety national-
operation Fund for 1996 was established at $64.5 million, ities were represented among the 633 staff members in
of which $50.5 million was pledged by Member States.  posts subject to geographical distribution.



Georgia became a member of the Agency by deposit-
ing an instrument of acceptance of the Agency’s
Statute. The application by the Republic of Moldova for

The Board, at the request of the General Conference,
re-established an informal open-ended consultative
group on Article VI of the Statute. The General

membership was approved by the General Conference Conference resolution requested that the group “submit
but the instrument of acceptance has not yet been a report on a finalized formula” for revision of Article

deposited with the Government of the USA in accor-
dance with the Agency’s Statute.

Board of Governors documents, which are normally of
restricted distribution and intended for the ‘official use
only’ of Member States, have now been released for
general distribution two years after the date of issue.
However, the Board decided that the anrfefleguards
Implementation Repartlocuments relating to delibera-
tions of the Board in closed session, documents for
whose distribution there is a legal impediment and any
other documents specified by the Board, including those
of its committees, will continue to be of restricted
distribution.

In November, the Secretariat began electronic distribu-
tion of documents to Permanent Missions and Member
States through the Internet. The objective is to provide
more rapid dissemination of documents for considera-
tion by the Board of Governors. The service is for
official use only and all users have to register indi-
vidually with the Agency through their competent
authorities.

VI to it at its 1997 regular session. The Board also

re-established its open-ended informal working group

on the criteria for designating members. In this connec-

tion, the General Conference, through a statement by the
President, requested the Chairman of the Board of
Governors to consult with Member States not yet listed

in a regional area, as well as with other Member States
and representatives of the regional areas, and submit for
consideration a report on specific proposals for the

inclusion of each Member State within the appropriate

area to the General Conference in 1997.

Since the term of office of the current Director General
will expire in 1997, the Board, following the proposals
adopted in 1991 on the procedure for appointment of the
Director General, called in October for nominations to
the post from Member States. By the deadline date of
31 December 1996, candidates from Egypt, ltaly, the
Islamic Republic of Iran, Switzerland, Ukraine and
Zambia were nominated for the position by their respec-
tive Governments. The appointment is expected to be
made by the Board at its June 1997 session.

Since 1997 is the 40th anniversary of the entry into force

The Board of Governors, at its June session, established of the Statute of the Agency, the Board at its December
a Committee on Strengthening the Effectiveness and session established an open-ended informal working
Improving the Efficiency of the Safeguards System group to discuss the contributions of Member States and
(Committee 24) charged with the task of drafting a the Secretariat to the commemorative activities planned
model Additional Protocol to existing safeguards for 1997. The Group held its first meeting on 11 December.
agreements. The Committee met in July and October

and is expected to conclude its deliberations in the first The Board re-established its open-ended informal work-
half of 1997. ing group on the financing of technical assistance.
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Summar y of allocation and utilization of Ag
resour ces by programme in 1996

ency regular b udg et

Budget Adjusted Total Unused
Proaramme GC(XXXIX)/4 budget expenditue budget®
9 (at AS 12.70% (at AS 10.51F P 2)-3)
(1) (2 (3) 4)
Nudear Power 5 165 000 5972 000 6 209 599 (237 599)
Nudear Fuel Cyte 2 550 000 2 929 000 2824 076 104 924
Radioactve Waste Mangement 6 627 000 7 674 000 7 505 404 168 596
Compaetive Assessment of Nilear Rower 2 052 000 2 359 000 2 059 654 299 346
and Other Engly Souces
Subtotal 16 394 000 18 934 000 18 598 733 335 267
Food andAgriculture 10 525 000 12 012 000 11913912 98 088
Human Health 5991 000 6 833 000 6 544 825 288 175
Industy and Eath Sciences 3563 000 4 052 000 3562 837 489 163
Physical and Chemical Sciences 8 462 000 9 497 000 9476 135 20 865
Subtotal 28 541 000 32 394 000 31497 710 896 290
Radidion Sakty 4 760 000 5 527 000 5 847 415 (320 415)
Safty of Nudear Installéions 6 723 000 7 844 000 7 725 689 118 311
Subtotal 11 483 000 13 371 000 13573 104 (202 104)
Safeguaids Opeations 58 256 000 68 108 000 64 715 650 3392 350
Sakguads Suppdrand Deelopment 14 098 000 16 639 000 18 730 182 (2 091 182)
Sakguads Mangement
Planning Direction,Co-odination [335 000] [396 000] [641 038] [(245 038)]
and Contol°®
Effectveness Ealuaion 1 036 000 1231 000 1183 049 47 951
Programme and Resoces 1 335 000 1 588 000 1537932 50 068
Subtotal 74 725 000 87 566 000 86 166 813 1 399 187
Geneal Mangiement and Seetaiat 12 656 000 15 330 208 14 924 623 405 585
of the Rlicy-making Ogans
Administration 16 656 000 19 631 000 18 224 939 1 406 061
Tedchnical Co-opedtion Sewicing 12 304 000 14 582 000 14 381 371 200 629
and Co-odination
Geneal Sevices 22 451 000 26 527 792 25 888 845 638 947
Specializd Sevice Activities 7 948 000 9 359 000 8 751 181 607 819
Suppot Sewices 9 299 000 10 993 000 10 890 400 102 600
Enhanced Secity of Nudear Maerials 333 000 388 000 268 585 119 415
and Other Radioas Souces
Subtotal 81 647 000 96 811 000 93 329 944 3 481 056
Total Agency programmes 212 790 000 249 076 000 243 166 304 5 909 696

a AS: Austian Saillings.
b Unused (#erexpended) bdget.

¢ Included in Genaal Mangiement and Seetaiat of the Plicy-making Ogans



ANNEX

Technical co-operation disb ursements b y Ag ency programme in 1996

$2 338 000

- $1 129 000

Radioactive waste management . $486 000

- $1 847 000

Food and agriculture $13 247 000

Nuclear power

Nuclear fuel cycle

Comparative assessment of nuclear power and
other energy sources

Human health $9 036 000

Industry and earth sciences $8 352 000

Physical and chemical sciences $7 550 000

Radlation safety $4 892 000

Safety of nuclear installations $6 517 000

Safeguards $390 000

Direction and support $3 768 000




Assessment of Saf ety Culture in Or ganizations Team (ASCOT) seminar s in 1996

Location Date
Budgpest,Hungary 5-7 Mach
LagunaVerde, Mexico 25-26April
Gentilly, Canada 28-29 October
Kiev, Ukraine 5—-7 Norember

International P eer Review Service (IPERS) missions in 1996

Review type County Nudear paver plant
Main review Czech Repulic Temelin
Main review Argentina Atucha |

Pre-review Repulic of Korea Ulchin 3 and 4




Assessment of Saf ety Significant Events

Team (ASSET) ser vices in 1996

Type County Locdion/nudear paver plant
S Slovakia Bratislava
S Russian Edegtion Leningad
S Slovenia Kr,ko
S Switzedand Mihlberg
S Ukraine Kiev
S Finland Olkiluoto
S China Daya By
T Russian Edegtion Leningad
z Sweden Forsmak
Z Slovenia Kr,ko
z Czech Repulic Dukovary

Type S seminar; TypeT: peer eview of self-assessment of oponal events (sadty cultue); Type Z: peer eview of self-assessment
of plant eents (sadty perbrmance).

Operational Saf ety Review Team (OSART) missions in 1996

Type County Locaion/nudear paver plant Plant type

(0] Slovakia Bohunice 3 and 4 WWER 440 MW

(0] China Guangdong PWR 980 MW

(0] France Dampiere PWR 940 MW

FU France Flamarwille PWR 1380 MW

FU Switzedand Leibstadt BWR 1050 MW
Bulgaria Kozloduy WWER 440 MW
Ukraine South Ukaine WWER 1000 MW
Slovakia Bohunicel and 2 WWER 440 MW
Pakistan Chashma PWR 300 MW
Ukraine Kiev
Mexico LagunaVerde BWR 675 MW

Type FU: OSART follow-up mission; Type O: OSART mission; Type S:safty review mission;
Type T: technical xchange mission.



Engineering Saf ety Review Services (ESRS) related to site and e xternal hazar ds

County Site/plant Sewice

Armenia Medzamor (1) Preparation of tems of eference ér seismic upgading
WWER-440/230 (2) Review of seismic cpacity

Hungary Paks Review of final design basis seismic panetes
WWER-440/213

Indonesia Muria (1) Review of tectonic sthility and wlcanic hazat

(2) Review of founddion sakty

Korea,Rep. of Geneic Review of seismic hazar methodolgy

Pakistan Chashma PWR 300 MW  Review of seismic design (in Shanghai)
(Chinese design)

Slovakia Bohunice Preparation of tems of eference br seismic assessment
WWER-440/230-213 and upgading

Slovenia Kr,ko (1) Review of tectonic sthility
PWR (2) Review of extemal event PSA




Number of States ha ving significant n uclear activities
at the end of 1994, 1995 and 1996

Number of Stees

1994 1995 1996
Staes with sadguads gplied under NPT 4R 532 542
or NPT/Tlaelolco yreements
Staes with sadguads gplied undefTlatelolco greements 1 2 1
Staes with sadguads gplied pusuant to other 2 3 3
compehensre saéguads @greements
Steates with sadguads gplied under INFCIRC/66/Re2-type 6 5 5
agreement’
Nudearwegon Stées with sadguads gplied under 5 5 5
voluntayy-offer agreements
Staes without ap sakguads ayreement in drce 5 1 1
Total rumber of Stees with signiicant rudear actvities® 68 69 69

a8 This excludes laq,where saéguads actvities in 1996 contined to be subsumed under witiés caried out pusuant to United
Nations Sectuty Council Resolution 687.

b Some Sttes with INFCIRC/66/Re2-type @reements under hich the gplicaion of sabguads has not gt been suspended
although NPT or other comginensie saéguads ayreements hae enteed into brce are listed under NPTgreements ol
Nudearwegon Stées with INFCIRC/66/Re2-type @reements indrce ae not induded Sakguads ae also aplied to udear
installgions inTaiwan, China.

¢ According to inbrmation available to theAgeng for the year in question.



Situation on 31 December 1996 with respect to the conc
between the Ag ency and non-n uclear-weapon States in connection with NPT

lusion of saf eguards agreements

Non-rudearwegon Stées which have signed  Date of mtification, Sakguads areement with INFCIRC

ratified, acceded to or succeeded to NPT  accession or successfon theAgeng/

1) @) 3 4)

Afghanistan 4 February 1970 In force: 20 Februaly 1978 257
Albania 12 Setember 1990
Algeria 12 Aruary 1995 Signed:30 Maich 1996
Andorra 25 dJine 1996
Angola 14 October 1996
Antigua and Barbd& 1 November 1981 In force: 9 September 1996 528
Argentind 10 February 1995
Armenia 15 dJly 1993 In force:5 May 1994 455
Austrlia 23 Aruary 1973 In force: 10 duly 1974 217
Austiia® 27 line 1969 Accession31 dly 1996 193
Azerbaijan 22 September 1992
Bahamas 10 Jly 1973
Bahmin 3 November 1988
Bangladesh 27 September 1979 In force:11 June 1982 301
Barbado$ 21 February 1980 In force: 14 August 1996 527
Belaus 22 ly 1993 In force: 2 August 1995 495
Belgium 2 May 1975 In force: 21 Februaly 1977 193
Belize 9 August 1985 Signed:13August 1992
Benin 31 October 1972
Bhutan 23 May 1985 In force: 24 October 1989 371
Bolivia® 26 May 1970 In force: 6 February 1995 465
Bosnia and Heegovina 15August 1994
Botswvana 28 April 1969
Brunei Daussalam 25 March 1985 In force:4 November 1987 365
Bulgaria 5 September 1969 In force: 29 Februaty 1972 178
Burkina Faso 3 March 1970
Burundi 19 March 1971
Cambodia 2 June 1972
Camepon 8 Jaruary 1969 Signed:21 May 1992
Canada 8 Jaruaryy 1969 In force: 21 Februaty 1972 164
CapeVerde 24 October 1979
Centil African ReuHic 25 October 1970
Chad 10 March 1971
Chilg'9 25 May 1995 In force:9 Setember 1996 476/Mod1
Colombid 8 April 1986
Comoros 4 October 1995
Cong 23 October 1978
Costa Ricéa 3 March 1970 In force:22 November 1979 278
Cote d’lwoire 6 March 1973 In force: 8 September 1983 309
Crodia 29 line 1992 In force: 19 Jruary 1995 463
Cyprus _ 10 February 1970 In force: 26 Jhruary 1973 189
Czech Repulic! 1 Jaruay 1993 In force:3 March 1972 173
Democetic Peoples ReuHic of Korea 12 December 1985 In force: 10 April 1992 403



Safeguards agreements (cont.)

Non-rudearwegon Stées vhich have signed  Date of mtification, Sakguads areement with INFCIRC

ratified, acceded to or succeeded to NPT  accession or successfon theAgeng/

1) 2) ®3) 4)

Denmaki 3 Jaruaty 1969 In force: 21 February 1977 193
Djibouti 16 October 1996
Dominica 10August 1984 In force: 3 May 1996 513
Dominican ReuMic® 24 lly 1971 In force: 11 October 1973 201
Ecuadof 7 March 1969 In force: 10 March 1975 231
Egypt 26 Februaly 1981 In force: 30 ine 1982 302
El Sahadof 11 Jly 1972 In force: 22 April 1975 232
Equaorial Guinea 1 November 1984 Approved by the Boad, June 1986
Eritrea 16 Maich 1995
Estonia 31 Jruary 1992 Approved by the Boad, Feb. 1992
Ethiopia 5 Februaly 1970 In force:2 December 1977 261
Fiji 14 Qly 1972 In force: 22 March 1973 192
Finland< 5 February 1969 Accessiond October 1995 193
Gébon 19 February 1974 Signed:3 December 1979
Gambia 12 May 1975 In force: 8 August 1978 277
Geogia 7 March 1994
Gemarny! 2 May 1975 In force: 21 Februaly 1977 193
Ghana 5 May 1970 In force: 17 Februaly 1975 226
Greecd 11 March 1970 Accession17 December 1981 193
Grenada 19August 1974 In force:23 dly 1996 525
Guaemal& 22 September 1970 In force: 1 Februaryy 1982 299
Guinea 29 April 1985
Guinea-Bissau 20August 1976
Guyana 19 October 1993
Haiti® 2 dune 1970 Signed:6 Jaruary 1975
Holy See 25 Februaly 1971 In force: 1 August 1972 187
Honduag 16 May 1973 In force: 18 April 1975 235
Hungary 27 May 1969 In force: 30 March 1972 174
Iceland 18 dluly 1969 In force: 16 October 1974 215
Indonesia 12 Jly 1979 In force: 14 July 1980 283
Iran,lIslamic Repubic of 2 February 1970 In force:15 May 1974 214
Iraq 29 October 1969 In force: 29 Februaly 1972 172
Ireland 1 July 1968 In force: 21 Februaly 1977 193
Italy 2 May 1975 In force: 21 Februaly 1977 193
Jamaicé 5 March 1970 In force:6 November 1978 265
Japan 8 Jne 1976 In force:2 December 1977 255
Jordan 11 February 1970 In force: 21 Februaly 1978 258
Kazakstan 14 February 1994 In force: 11 August 1995 504
Kerya 11 Jine 1970
Kiribati 18 April 1985 In force: 19 December 1990 390



Situation on 31 December 1996 with respect to the conc
between the Ag ency and non-n uclear-weapon States in connection with NPT (cont.)

lusion of saf eguards agreements

Non-rudearwegon Stées which have signed  Date of mtification, Sakguads areement with INFCIRC

ratified, acceded to or succeeded to NPT  accession or successfon theAgeng/

1) @) 3 4)

Korea,Repubic of 23 April 1975 In force: 14 November 1975 236
Kuwait 17 November 1989
Kyrgyzstan 5 July 1994
Lao Reoples Democatic Repubic 20 February 1970 Signed:22 November 1991
Latvia 31 Jruary 1992 In force: 21 December 1993 434
Lebanon 15 dJly 1970 In force:5 March 1973 191
Lesotho 20 May 1970 In force:12 dune 1973 199
Liberia 5 March 1970
LibyanArab Jamahiiya 26 May 1975 In force: 8 duly 1980 282
Liechtenstein 20April 1978 In force: 4 October 1979 275
Lithuania 23 September 1991 In force: 15 October 1992 413
Luxemboug 2 May 1975 In force: 21 Februaty 1977 193
Madagascar 8 October 1970 In force: 14 lune 1973 200
Malawi 18 February 1986 In force: 3 August 1992 409
Malaysia 5 March 1970 In force: 29 Februaly 1972 182
Maldives 7 April 1970 In force: 2 October 1977 253
Mali 10 February 1970
Malta 6 February 1970 In force: 13 November 1990 387
Marshall Islands 30 Aruary 1995
Mauritania 26 October 1993
Mauritius 25April 1969 In force: 31 Arualy 1973 190
Mexico® 21 Aruary 1969 In force: 14 Setember 1973 197
MicronesiaFedegted Stées of 14 April 1995
Moldova 11 October 1994 Signed:14 line 1996
Monaco 13 March 1995 In force: 13 lune 1996 524
Mongolia 14 May 1969 In force:5 September 1972 188
Morocco 27 November 1970 In force: 18 Februaly 1975 228
Mozambique 4 September 1990
Myanmar 2 December 1992 In force: 20 April 1995 477
Namibia 2 October 1992
Nauu 7 June 1982 In force: 13 April 1984 317
Nepal 5 Jaruary 1970 In force: 22 line 1972 186
Nethetandd' 2 May 1975 In force: 21 Februaty 1977 193
New Zealan@ 10 Setember 1969 In force: 29 February 1972 185
Nicaragué 6 March 1973 In force: 29 December 1976 246
Niger 9 October 1992
Nigera 27 September 1968 In force: 29 Februaly 1988 358
Norway 5 February 1969 In force:1 March 1972 177
Palau,Fedeeted Stée of 14 April 1995
Panam&P 13 Jhruary 1977 Signed 22 December 1988



Safeguards agreements (cont.)

Non-rudearwegon Stées vhich have signed  Date of mtification, Sakguads areement with INFCIRC

ratified, acceded to or succeeded to NPT  accession or successfon theAgeng/

(1) ) 3) @)

Papua Nev Guinea 25 Jruary 1982 In force: 13 October 1983 312
Paraguay® 4 Februaly 1970 In force:20 March 1979 279
Peruc® 3 March 1970 In force: 1 August 1979 273
Philippines 5 October 1972 In force: 16 October 1974 216
Poland 12 Jine 1969 In force:11 October 1972 179
Portugald 15 December 1977 Accessiond July 1986 193
Qatar 3 April 1989
Romania 4 Februaly 1970 In force: 27 October 1972 180
Rwanda 20 May 1975
St. Kitts and Neis 22 Maich 1993 In force: 7 May 1996 514
St. Lucia 28 December 1979 In force: 2 Februaty 1990 379
St.Vincent and the @nadines 6 November 1984 In force: 8 Jaruary 1992 400
Samoa 17 March 1975 In force: 22 Jruary 1979 268
San Mamo 10August 1970 Approved by the Boad, Feb. 1977

SaoTome and Rncipe

SaudiArabia
Sengal
Seychelles
Sierra Leone
Singapore

Slovakid
Slovenid&®
Solomon Islands
Somalia
SouthAfrica

Spain
S Lanka
Sudan
Suinamé

Swaziland

Sweder

Switzerland

Syrian Arab RepuHic

Thailand

The FormerYugoslar Repuldic of Macedonia

Togo

Tonga

Trinidad andTobago®
Tunisia

Turkey

20 July 1983

3 October 1988
17 December 1970
12 March 1985
26 Februaly 1975
10 March 1976

1 Jaruary 1993

7 April 1992
17 Jine 1981

5 March 1970
10 duly 1991

5 November 1987
5 March 1979
31 October 1973
30 line 1976

11 December 1969

9 Jarualy 1970
9 March 1977
24 September 1969
7 December 1972
12 April 1995

26 February 1970
7 Jly 1971

30 October 1986

26 Februaly 1970

17 April 1980

In force: 14 Jruary 1980

Signed:10 November 1977
In force: 18 October 1977

In force:3 March 1972
In force: 28 December 1973
In force:17 ine 1993

In force: 16 Setember 1991

Accession5 April 1989
In force: 6 August 1984
In force: 7 Jaruaty 1977
In force: 2 February 1979

In force: 28 duly 1975

Accessiond June 1995

In force: 6 September 1978
In force: 18 May 1992

In force:16 May 1974

Signed:29 November 1990

In force: 18 November 1993
In force:4 November 1992

In force: 13 March 1990

In force:1 September 1981

276

259

173
204
420

394

193
320
245
269

227

193
264
407
241

426
414
381
295



Situation on 31 December 1996 with respect to the conc  lusion of saf eguards agreements
between the Ag ency and non-n uclear-weapon States in connection with NPT (cont.)

Non-rudearwegon Stées which have signed  Date of mtification, Sakguads areement with INFCIRC

ratified, acceded to or succeeded to NPT  accession or successfon theAgeng/

1) @) 3 4)

Turkmenistan 29 Seotember 1994
Tuvalu 19 Jhruary 1979 In force: 15 Maich 1991 391
Uganda 20 October 1982
Ukrainé! 5 December 1994 Signed:21 Setember 1995
UnitedArab Emirates 26 September 1995
United Repubic of Tanzania 7 June 1991 Signed:26 August 1992
Urugua© 31August 1970 In force: 17 Setember 1976 157
Uzbekistan 7 May 1992 In force: 8 October 1994 508
Varuau 24 August 1995
Venezuela 26 September 1975 In force: 11 March 1982 300
Viet Nam 14 Jine 1982 In force: 23 Februaly 1990 376
Yemen,Repuhic of 1 June 1979
Yugoslavia (Serbia and Montegeo)’,

Federnl Repulic of 3 March 1970 In force: 28 December 1973 204
Zaire 4 August 1970 In force:9 November 1972 183
Zambia 15 May 1991 In force: 22 Setember 1994 456
Zimbabwe 26 Setember 1991 In force: 26 uine 1995 483

a8 The information in columns (1) and (2)as povided to theAgeng by depositay govemments of NPTand an engrin column(1)
does not impt the expression of ay opinion on the paiof the Sectaiat concening the lgal staus of aly countyy or teritory or
of its authoities, or concening the delimitéion of its frontiers. The téle does not contain infmation relating to the paicipa-
tion of Taiwan, China,in NPT.

b A sui geneis compehensie saéguads areement withAlbania enteed into brce on 25 Mash 1988 (INFCIRC/359).
¢ The elevant sagéguads ayreement efers to both NPT and thereay of Tlatelolco.

d  The Boad of Govemors has corladed thathe areement beteenArgentina,Brazil, the ABACC and thé\gengy for the gpli-
cadion of saéguads which enteed into brce on 4 Mach 1994 (INFCIRC/435) is comfible with theTreay of Tlatelolco and
the NPT

€ The gplication of saéguads inAustia under the NPT sejuads agreement INFCIRC/156n force since 23uly 1972,was
suspended on 31Lly 1996,0n which dae the greement of RApril 1973 (INFCIRC/193) betaen the nonudearwegon Stées
of EURATOM, EURATOM and theAgengy, to which Austiia had accede@nteed into brce for Austia.

f A compehensie saéguads areement with Chile comeded pusuant to theTreay of Tlatelolco enteed into brce on
5 April 1995 (INFCIRC/476).

9 An agreement though an rchang of lettes has tak&n place beteen this St& and thédgeng/ confrming thd the sagéguads
agreement corladed with the St& pusuant to th@reay of Tlatelolco séisfies the equirements of the digations of the St
underArticle 11l of the NPT to conlede a sadguads ayreement with thé\gengy. This agreement ented into brce on the da
of approval by the Boad of Goremors.

h A compehensie saéguads areement with Colombia cohaled pusuant to theTreay of Tlatelolco enteed into brce on
22 December 1982 (INFCIRC/306).

I The NPT saguads areement corladed with the Cachoslosak Socialist Rpubic (INFCIRC/173),which enteed into brce on
3 March 1972,contirues to be gplied in the Cedch Repulic to the etent elevant to the taitory of the Cedch RepuHic. A new
NPT saéguads ayreement corladed with the Cedch Republic was gproved by the Boad of Goremors on 9 Sptember 1996.



The NPT sadguads greement with Denmé&r(INFCIRC/176).in force since 1 Mah 1972 has beeneplaced ly the greement
of 5 April 1973 betveen the nonandearwegon Staées of EURAOM, EURATOM and theAgeng/ (INFCIRC/193) it still
applies to the Broe Islands. Upon @enlands secession dm EURATOM as of 31 druaty 1985,the Agreement beteen the
Ageng/ and Denmde (INFCIRC/176) e-enteed into brce as to Geenland

The gplicaion of sabguads in knland under the NPT sa&fuads areement INFCIRC/155n force since 9 €brualy 1972,was
suspended on 1 October 1966,which dae the greement of B\pril 1973 (INFCIRC/193) beteen the nomudearwegon Stées
of EURATOM, EURATOM and theéAgengy, to which Fnland had accedednteed into brce for Fnland

The NPT sadguads greement of 7 Mah 1972 conluded with the Genan Demoatic Repulic (INFCIRC/181) is no longr
in force with efect fom 3 October 199®n which dde the Geman Demoatic Repulic acceded to thedeleal Repulic of
Gemary.

The gplication of saéguads in Geece under the NPT sgiiads ayreement INFCIRC/166rovisionally in force since 1 Mah 1972,
was suspended on 17 December 1981which dae Greece acceded to thgraement of RApril 1973 (INFCIRC/193) beteen
the non-nidearwegon Stées of EURAOM, EURATOM and theAgengy.

An agreement had also been cared in espect of the NethiandsAntilles (INFCIRC/229).This agreement ented into brce
on 5 dine 1975.

The NPT sadguads greement with N& Zealand (INFCIRC/185) alsgplies to Cook Islands and Niue

A compehensie saéguads areement with Bnama corladed pusuant to theTreay of Tlatelolco enteed into brce on
23 March 1984 (INFCIRC/316).

The agplicaion of saéguads in Prtugal under the NPT sefuads areement INFCIRC/272n force since 14uhe 1979was
suspended on ly 1986,0n which dae Portugal acceded to thegeeement of April 1973 (INFCIRC/193) beteen the non-
nudearwegpon Stées of EURAOM, EURATOM and theAgengy.

The NPT saguads greement corladed with the Cedhoslozak Socialist Rpuldic (INFCIRC/173),which enteed into brce
on 3 Mach 1972 continues to be gplied in Slwvakia to the gtent ielevant to the teitory of Slovakia.

When Sloenia became an indendent Ste, it succeeded to the sgluads agreement corladed with the Socialist édlenl
Reputic of Yugoslavia (INFCIRC/204) A new NPT saéguads greement corladed with Sleenia was gproved ty the Boad
of Govemors on 8 dne 1994,

The gplication of sabguads in Sveden under the NPT sgfiads areement INFCIRC/234in force since 14April 1975, was
suspended on lude 1995pn which dde the greement of Rpril 1973 (INFCIRC/193) beteen the nonudearwegoon Stées of
EURATOM, EURATOM and theAgeng, to which Sweden had accedgehteed into brce for Sweden.

A sui geneis compehensie saéguads areement with Ukaine entezd into brce on 13 druaty 1995 (INFCIRC/462)This
agreement will emain in brce until supeseded ip a nev sakguads ayreement to be cohaled pusuant to NPT

The NPT sadguads a@reement corladed with the Socialistétleal Repuldic of Yugoslavia (INFCIRC/204)which enteed into
force on 28 December 197@&ntirues to be plied in the Edeal RepuHic of Yugoslavia (Serbia and Montegeo) to the &tent
relevant to the teitory of the Fedeal Repuhic of Yugoslavia (Serbia and Montegeo).



Situation on 31 December 1996 with respect to the conc  lusion of saf eguards agreements
between the Ag ency and States par ty to the Treaty of Tlatelolco @

Staes paty to the Date of becoming a par Sakguads a@reement INFCIRC

Treay of Tlatelolco to theTreay of Tlatelolco with theAgeng
1) ) 3) 4)

Antigua and Barbda 11 October 1983 In force:9 Setember 1996 528
Argentin& 18 Jhruarly 1994
Bahamas 26 April 1977
Barbado8 25April 1969 In force: 14 August 1996 527
Belized 4 November 1994
BoliviaP 18 February 1969 In force: 6 Februaty 1995 465
Brazil® 30 May 1994
Chile 18 Jruary 1994 In force:5 April 1995 476
Colombia 6 Setember 1972 In force: 22 December 1982 306
Costa Ric& 25August 1969 In force: 22 November 1979 278
Dominice 25August 1993
Dominican Reublic? 14 line 1968 In force: 11 October 1973 201
Ecuado? 11 February 1969 In force: 10 March 1975 231
El SahadoP 22 April 1968 In force: 22 April 1975 232
Grenad& 20 line 1975 In force: 23 duly 1996 525
Guaemal& 6 February 1970 In force: 1 Februaty 1982 299
Guyana 6 May 1996
HaitiP 23 May 1969 Signed: 6 Jaruary 1975
Honduag 23 September 1968 In force: 18 April 1975 235
Jamaic& 26 June 1969 In force:6 November 1978 265
MexicobPf 20 Setember 1967 In force: 14 Setember 1973 197
Nicaragud 24 October 1968 In force: 29 December 1976 246
Panamé 11 Jine 1971 In force:23 Maich 1984 316
Paraguay® 19 March 1969 In force: 20 March 1979 279
PeruP 4 March 1969 In force: 1 August 1979 273
St. Lucid 2 June 1995 In force: 12 line 1996 379/Mod1
St.Vincent and the @nadine$ 11 May 1992
Suiinamé 10 ne 1977 In force: 2 February 1979 269
Trinidad andTobagoP 27 line 1975 In force: 4 November 1992 414
Uruguay® 20August 1968 In force: 17 Setember 1976 157
Venezuel& 23 March 1970 In force: 11 Maich 1982 300

In addition, there ae the bllowing sakguads ayreements with Stas paty to Additional Potocol | to theTreay':

Nethetand® In force:5 June 1975 229
United Kingdom Approved by the Boad, Sep.1992
United Stées ofAmerica In force: 6 April 1989 366




The information in columns (1) and (2)as povided by Mexico as deositay of theTreay of Tlatelolco. In adlition to the Sttes
listed in column (1)St. Kitts and Neis signed th&@reay on 18April 1995, but has not gt become p#y to theTreay as it has
not so &r made the dégration provided for in Article 28 of theTreay. Cuba signed th&reay on 25 Mach 1995.

The relevant saéguads ayreement efers to both thdreay of Tlatelolco and NPT

The Boad of Goremors has corladed thathe greement beteenArgentina,Brazil, the ABACC and thédgengy for the gpli-
cadion of sabguads (INFCIRC/435) is compible with theTreay of Tlatelolco.

A safeguads @reement pwsuant to NPT has been ctumbed with this Sti; the greement has notey enteed into brce
A safeguads greement pwsuant to NPT is indrce with this Stee.

The @plicaion of sabguads under angieement with Mgico in connection with th@reay of Tlatelolco which enteed into
force on 6 Sptember 1968 (INFCIRC/118)ag suspended after the clusion of an greement with Mrico in connection with
both theTreay of Tlatelolco and NPT (INFCIRC/197).

A safeguads a@reement pwsuant to both th&reay of Tlatelolco and NPT has been ctumed with Rinama; the gteement has
not yet enteed into brce

An agreement tlough an rchang of lettes has ta&n place beteen this Ste and theAgeng/ conirming tha the NPT saf
guads greement corladed with the Ste sdisfies the obgations of the Stee underArticle 13 of theTreay of Tlatelolco to
condude a safguads ayreement with thé\geng. The ayreement ented into brce on the d& of gproval by the Boad of
Govemors.

Additional Potocol | refers to Stées outside Lin America and the Cdsbean vhich have de jue or de &cto juisdiction over
territories which lie within the limits of the gagraphical Dne esthlished in theTreay.



Agreements pr oviding f or saf equards, other than those in connection with NPT
or the Treaty of Tlatelolco, approved by the Boar d as of 31 December 1996 2@

Party(iesf

Subject

Entry into force

INFCIRC

(While theAgeng is a paty to eat of the bllowing agreementspnly the Stée(s) paty to them is (ag) listed)

(i) Project agreements

Argentina

Chiled
Colombid
Finlanc®

Ghan&
Greecé
Indonesié&

Iran, Islamic ReuHic of®
Jamaic&

Japarf
Malaysief
Mexico®

Moroccd
Nigeria®
Pakistan

Perné
Philippine$
Romani&

Slovenic

Spair?
SyrianArab Repubic®

Thailan¢
Turkey®
Urugugy®
Venezuel&
Viet Nanf
Zaire®

Siemens SUR-100
RAEP eactof

Herald reactor

Fuel for reseach reactor

FIR-1 reactor
FINN subcitical assemly

Researh reactor and fuel thefor

GRR-1 eactor

Additional coe-load br
TRIGA reactor

Suppy of eniched uanium

Suppy of eniched uanium

UTRR reactor

Fuel for reseach reactor

JRR-3

TRIGA-II reactor

TRIGA-III reactor

Siemens SUR-100

LagunaVerde Nudear Power Plant

Fuel for reseach reactor
Researh reactor and fuel thefor

PRR eactor
Booster ods br KANUPP

Researh reactor and fuel thefor
PRR-1 eactor

TRIGA reactor
Expeimental fuel elements

TRIGA-II reactor
KrSko Nudear Power Plant

Coral-1 reactor

Miniature neuton souce reactor
and eniched uanium

Fuel for reseach reactor
Subcitical assemly
URR reactor

RV-1 reactor

Fuel for reseath reactor

TRICO reactor
Fuel for reseach reactor

13 March 1970

2 December 1964
19 December 1969
17 line 1994

30 December 1960
30 duly 1963

14 October 1994
1 March 1972

19 December 1969
15 Aruary 1993
15 Aruary 1993

10 May 1967

25 Jruary 1984

24 March 1959

22 Setember 1980

18 December 1963
21 December 1971
12 February 1974

2 December 1983
29 August 1996

5 March 1962
17 line 1968

9 May 1978
28 September 1966

30 March 1973
1 dly 1983

4 October 1961
14 Line 1974

23 dine 1967
18 May 1992

30 September 1986
17 May 1974
24 September 1965
7 November 1975
1 July 1983

27 June 1962
20 September 1990

143

62
137
460

24
53

468
163

136
453
454

97
315

287

52
162
203

313
526

34
116

266
88

206
307

32
213

99
408

342
212

67
238
308

37
389



Safeguards agreements (cont.)

Party(iesf Subject Entry into force INFCIRC
(i) Unilateral submissions
Algeria Nur reseach reactor 9 April 1990 361
Es Salameseach reactor 2 dune 1992 401
Argentina Atucha Power Reactor &cility f 3 October 1972 168
Nudear maeral f 23 October 1973 202
Embalse Bwer Reactor &cility | 6 December 1974 224
Equipment and udear maerial f 22 dly 1977 250
Nudear maerial, material,
equipment andafcilitiesf 22 lly 1977 251
Atucha Il Nudear Power Plant 15 dly 1981 294
Heavy water plant' 14 October 1981 296
Heavy waterf 14 October 1981 297
Nudear maerial f 8 dluly 1982 303
Chile Nudear maerial9 31 December 1974 256
Nudear maeriald 22 Setember 1982 304
Nudear maeriald 18 September 1987 350
Cuba Nudear paver plant and
nudear maerial 5 May 1980 281
Zero pover rudear reactor and
fuel theefor 7 October 1983 311
Democetic Peoples Researh reactor and mdear maerial
RepuHic of Korea therefor 20 lly 1977 252
India Nudear maerial, maerial and
facilities 17 November 1977 260
Nudear paver stdion 27 September 1988 360
Nudear maerial 11 October 1989 374
All nudear maerial subject to
sakguads under INFCIRC/154 1 March 1994 433*
Pakistan Nudear maerial 2 March 1977 248
Miniature neuton souce eactor 10 September 1991 393
Nudear paver reactor 24 Februaly 1993 418
Spain Nudear maeralh 18 dine 1975 221
Vandellos Nutear Power Plant 11 May 1981 292
Specifed rudear facilities 11 May 1981 291**
United Kingdom Nudear maerial 14 December 1972 175
Viet Nam Reseath reactor and fuel thefor” 12 Jine 1981 293

* Amended in 1994 to eer rudear maerial supplied ér use in theTarapur Atomic Power Stdion (TAPS) which maeral is
required ty the supplier to be subject to egfiads. The amendment ened into brce on 12 Sptember 1994
(INFCIRC/433/Mod1).

* Amended in 1985 to a@r specifed rucdear facilities. The amendment entd into brce on 8 Neember 1985
(INFCIRC/291/Mod1/Corr.1).



Agreements pr oviding f or saf equards, other than those in connection with NPT
or the Treaty of Tlatelolco, approved by the Boar d as of 31 December 1996 2 (cont.)

Party(iesf Subject Entry into force INFCIRC

(iii) Agreements conleided with nuclear-wegpon Staes on the basis of eluntary offers

China Nudear maeral in facilities
selected fom list of facilities
provided by China

France Nudear maerial in facilities
submitted to s&fjuads

Nudear maerial in facilities
selected fom list of facilities

Russian Edegtion

provided by the Russian édegtion

Nudear maeral in facilities
designged by theAgeng

United Kingdom

Nudear maerial in facilities
designged by theAgeng

United Stées ofAmerica

(iv) Other comprehensve sabguards agreements

Albania All nudear maeral and fcilities

All nudear maeral in all
nudear actvities

Argentina/Bazil

Ukraine All nudear maerial in all
peaceful ndear actvities

(v) Other safeguards agreements

Argentina/United Stes ofAmerica
Austia/United Staées ofAmerica
Brazil/Gemary"

Brazil/United Stées ofAmerica
Colombia/United Stes ofAmerica
India/Canada

Iran, Islamic Repubic of "YUnited Staées ofAmerica
Israel/United Stees ofAmerica
Japarf/Canad4

Japarf/France

Japan/United Kingdom

Korea,Repulic of/United Staes ofAmerica

18 September 1989

12 Setember 1981

10 Jine 1985

14 August 1978

9 December 1980

25 March 1988

4 March 1994

13 Aruary 1995

25 luly 1969
24 BAruary 1970
26 February 1976
31 October 1968

9 December 1970
30 Setember 1971
20 August 1969

4 April 1975
20 lune 1966
22 September 1972
15 October 1968

5 Jaruaty 1968

369

290

327

263

288

359

435

462

130
152
237
110
144
211
127
249

85
171
125
111



Safeguards agreements (cont.)

Party(iesf Subject Entry into force INFCIRC
Korea,Repulic of "/France 22 September 1975 233
Pakistan/Canada 17 October 1969 135
Pakistan/FFance 18 March 1976 239
Philippine$/United Staées ofAmerica 19 lly 1968 120
Portugal/United Stées ofAmericd 19 dly 1969 131
SouthAfrica/United Stees ofAmerica 26 dly 1967 98
SouthAfrica/France 5 Jaruary 1977 244
Spain/Gemarny" 29 Setember 1982 305
Spairf/United Staées ofAmerica 9 December 1966 92
Spain/Canada 10 February 1977 247
Sweder/United Stées ofAmerica 1 March 1972 165
Switzedand"/United Stées ofAmerica 28 February 1972 161
Turkey"United Staes ofAmerica 5 dune 1969 123
Venezuel¥United Stées ofAmerica 27 March 1968 122

(vi) TheAgeng also pplies sadguads under tw agreements (INFCIRC/133 and INFCIRC/158) to thelear facilities
in Taiwan, China. Pusuant to the decision adopteg the Boad of Govemors on 9 December 1971 ththe
Govemment of the Boples Reulic of China is the oyl govemment vhich has theight to represent China in the
Agengy, the elaions betveen theAgeng/ and the authdies inTaiwan,China,are non-gvemmental The @reements
are implemented yotheAgeng/ on tha basis.

Sakguads agreements pwuant to the Southalific NudearWegpon Fee ZoneTreay (Raiotonga Treay) are not sparately listed
with this compildion since thelreay requires tha sakguands by theAgeng will be goplied pusuant to sajuads greements
equivalent in scope andfefct to an greement equired in connection with the NPT on the basis of théeriz reproduced in
INFCIRC/153 (Corected).As of 31 December 1996l 11 Staes Rty to theTredy (Austrlia, Cook IslandsFiji, Kiribati,
Naumu, New Zealand Niue, Papua Nev Guinea,Solomon IslandsTuvalu and Samoa) eve covered by sakguads ayreements
conduded pusuant to NPT

An entiy in this column does not impthe epression of ay opinion whasoever on the parof theAgeng/ concening the Igal
staus of ary county or teritory or of its authdties or conceting the delimitéion of its frontiers.

Ageng sakguaids equired by this pioject @yreement a implemented psuant to the comphensie saéguads greement con
cluded betveenArgentina,Brazil, the ABACC and thedgeng/ (INFCIRC/435).

Ageng/ sakguads equired by this poject greement & implemented psuant to a safuads areement in connection with
the Treay of Tlatelolco cavering the Stge indicded

Ageng sakguads required by this (these) mject @reement(s) & implemented psuant to an greement in connection with
NPT covering the Stée indicded

Applicaion of Ageng sakguaids under thisgreement has been suspendgdbguads ae gplied pusuant to the comphen
sive saéguads areement conaded betveenArgentina,Brazil, the ABACC and theéAgeng/ (INFCIRC/435).

Applicaion of Ageng sakguads under thisgreement has been suspended in thee$taicded as the Sta has corladed an
agreement in connection with tAeeay of Tlatelolco.

Applicaion of Ageng sakguads under thisgreement has been suspended in theeStalicded as the Sta has corladed an
agreement in connection with NPT

Applicaion of Ageng sakguads under thisgreement has been suspended in the Unite@sStdAmerica in oder to comp)
with a piovision of INFCIRC/228.



Appr oximate quantities of material subject to Ag  ency safeguards at the end of 1996

Quantity of meerial (t)

Compehensie . :
Type of maerial sakgualds INFCIRC/66 Nudearwezpon Quantlty
Staes in SQs
agreementd

Nuclear material
Plutoniunt contained in iradiged fuel 394.4 26.0 107.8 66 020
Separted plutonium outsidesactor coes 12.2 3.9 37.6 6 703
Regycled plutonium in fuel elements in

reactor coes 4.3 0.2 0 562
HEU (equal to or geaer than 20943%) 10.0 0.4 10.4 616
LEU (less than 209%3%U) 38 213 2434 7973 13533
Source maeriald (naural or deleted uanium

and thoium) 71229 4019 30 183 6 832
Non-nuclear material®
Heavry water 0 572 0 29
Total signifcant quantities 94 294

Covering satguads gyreements pwuant to NPT and/drreay of Tlatelolco and other comphensie saéguas stéements.

b Exduding installagions in rudearwegpon Stées; induding installaions inTaiwan, China.

¢ The quantity inludes an estintad 82 t (10 250 SQ) of plutonium imadigted fuel,which is not et reported to theAgengy under
the eporting procedues @reed to (the noneported plutonium is contained inradiged fuel assenites to which item accoun
tang and C/S measas ae gplied).

d This teble does not inade maerial within the tems of subpaagraphs 34(a) and (b) of INFCIRC/153 (Gected).

€ Non-rudear maeral subject toAgeng/ sakguads under INFCIRC/66/Re2-type @reements.

Number of facilities under saf eguards or containing saf eguarded material
on 31 December 1996

Number of &cilities (rumber of installaons)

Compehensie
Facility type saggualds INFCIRC/66 Nudg;r— wegon Total

agreementd es
Power reactos 178 (215) 10 (13) 1 () 189 (229)
Researh reactos and ditical assemlies 151 (164) 11 (12) 1 (1) 163 (176)
Corversion plants 12 (12) 1 (1) 0 (0) 13 (13)
Fuel fabrication plants 36 (38) 4 (4) 0 (0) 40 (42)
Reprocessing plants 5 (5 1 (1) 0 (0) 6 (6)
Enrichment plants 9 (9 0 (0) 2 (2 11 (11)
Separate stoege facilities 52 (53) 2 (2) 7 (7) 61 (62)
Other fcilities 73 (78) 1@ 1 () 75 (80)
Subtotals 516 (574) 30 (33) 12 (12) 558 (619)
Other locdéions 353 (437) 3(22) 0 (0) 356 (459)
Non-rudear installéions 0 (0 2 (2 0 (0) 2 (2
Totals 869 (1011) 35 (57) 12 (12) 916 (1080)

a8 Coveling sakguads agreements pwuant to NPT and/dfreay of Tlatelolco and other comphensie saéguads areements;
excludes loc#ons in Iraq.
b Exduding installdions in rudearwegon Stées; induding installégions inTaiwan, China.



Facilities under Ag ency safeguards or containing saf eguarded material
on 31 December 1996

Power reactor s

. Subsidiay
Abbreviated name Number of .
State? of facility reactor units Loction arangments
in force
Argentina Atucha NPP 1 Lima —
Embalse NPP 1 Embalse —
Armenia Armenia NPP 2 Medzamor —
Belgium BR3-Mol 1 Mol X
DOEL-1 2 Doel X
DOEL-3 1 Doel X
DOEL-4 1 Doel X
Tihange-1 1 Tihange X
Tihange-2 1 Tihange X
Tihange-3 1 Tihange X
Brazil Admiral Alvaro Alberto 1 Angra dos Reis —
Bulgaria Kozloduy-I 2 Kozloduy X
Kozloduy-II 2 Kozloduy X
Kozloduy-IlI 2 Kozloduy X
Canada BruceA 4 Tiverton X
Bruce B 4 Tiverton X
Darington N.G.S. 4 Bowmarville X
Gentilly-2 1 Gentilly X
Pickering G.S. 8 Pickering X
Point Lepreau GS. 1 Point Lepreau X
China QSNPP 1 HaiYan X
Cuba Juragua 2 Juragua X
Czech Reputic EDU-1 2 Dukovary X
EDU-2 2 Dukovary X
Democeatic Peoples  Nyonglyon-1 1 Nyonghyon —
Repulic of Korea
Finland Loviisa 2 Loviisa —
TVO-1 1 Olkiluoto —
TVO-2 1 Olkiluoto —
Gemary AVR 1 Julich —
KWG Grohnde 1 Grohnde —
GKN-2 1 Nedkarwestheim X
RWE Biblis-A 1 Biblis X
RWE Biblis-B 1 Biblis X
KBR Brokdorf 1 Brokdorf —
KKB Brunsbiittel 1 Brunsbiittel X
KKE Emsland 1 Lingen X
KKG Grafenrheinéld 1 Grafenrheinéld —
KKI Isar-Ohu 1 Ohu bei Landshut X
KKI Isar-2 1 Essenbat X
KKK Kriimmel 1 Geesthalat X
RWE Mihlheim-Katich 1 Muhlheim-Kéatich X
GKN Nedkarwestheim 1 Nedkarwestheim X
KWO Obigheim 1 Obrigheim X
KKP Philippshurg-1 1 Philippshurg X
KKP Philippshurg-2 1 Philippshurg —



Power reactor s (cont.)

. Subsidiay
Abbreviated name Number of .
State? of facility reactor units Location arangments
in force

Gemary (cont.) KRB Il Gundemmingn B Gundemmingn X
KRB Il Gundemmingn C Gundemmingn X
KKS Stade Stade X
KKU Unterweser Unterweser X
KWW Wirgassen Wirgassen X
HKG-THTR 300 Hamm —
KKW Greifswald 1 Lubmin —
KKW Greifswald 2 Lubmin —
KKW Greifswald 3 Lubmin
KKW Rheinsbeg Rheinsbey

Hungary PAKS-I Paks
PAKS-II Paks

India RAPS Rajasthan
TAPS Tarapur

Italy ENEL-Latina Borgo-Sadino
ENEL-Caoso Caorso
ENEL-Trino Trino-Vercellese

Japan Fugen Tsumga-shi,Fukui-ken

Fukushima Dai-lhi-1
Fukushima Dai-lhi-2
Fukushima Dai-lhi-3
Fukushima Dai-lhi-4
Fukushima Dai-lhi-5
Fukushima Dai-lhi-6
Fukushima Dai-Ni-1
Fukushima Dai-Ni-2
Fukushima Dai-Ni-3
Fukushima Dai-Ni-4
Genkai-1

Genkai-2

Genkai-3

Genkai-4
Hamaoka-1
Hamaoka-2
Hamaoka-3
Hamaoka-4

lkata-1

lkata-2

lkata-3

Joyo

Kashiwazaki-1
Kashiwazaki-2
Kashiwazaki-3
Kashiwazaki-4
Kashiwazaki-5
Kashiwazaki-6
Kashiwazaki-7
Mihama-1
Mihama-2
Mihama-3

Monju

PRRPRRPRRPRRPRPRPRPRPRPRPRRRPRRPRPRPREPREPREPREPRPRRRPRPREPREPREPREPRERERRERE RPRE NN NN RPRNNRRRRRER

Futeéba-gun,Fukushima-kn
Futeéba-gun,Fukushima-kn
Futeba-gun,Fukushima-kn
Futeba-gun,Fukushima-kn
Futeba-gun,Fukushima-kn
Futéba-gun,Fukushima-kn
Futeéba-gun,Fukushima-kn
Futeéba-gun,Fukushima-kn
Futeéba-gun,Fukushima-kn
Futeba-gun,Fukushima-kn
Higashimasua-gun,Saya-ken
Higashimasum-gun,Saga-ken
Higashimasuma-gun,Saga-ken
Higashimasura-gun,Saga-ken
Ogasa-gunShizuoka-len
Ogasa-gunshizuoka-len
Ogasa-gunshizuoka-len
Ogasa-gunsShizuoka-lken
Nishiuwa-gun,Ehime-len
Nishiuwa-gun,Ehime-len
Nishiuwa-gun,Ehime-len
Higashi-gun |baraki-ken
Kashiwazaki-shi,Niigata-ken
Kashiwazaki-shi,Niigata-ken
Kashiwazaki-shi,Niigata-ken
Kashiwazaki-shi,Niigata-ken
Kashiwazaki-shi,Niigata-ken
Kashiwazaki-shi,Niigata-ken
Kashiwazaki-shi,Niigata-ken
Mikata-gun,Fukui-ken
Mikata-gun,Fukui-ken
Mikata-gun,Fukui-ken
Tsuwga-shi,Fukui-ken

| X X X X X X XXX XXXX XXX XX XX x|

| < x x| xx | xx x|

| > |

X x x x|



Power reactor s (cont.)

; Subsidiay
Abbreviated name Number of .
State? of facility reactor units Location arangments
in force
Japan (cont.) Ohi-1&2 2 Ohi-gun,Fukui-ken X
Ohi-3 1 Ohi-gun,Fukui-ken X
Ohi-4 1 Ohi-gun,Fukui-ken X
Ongyawa-1 1 Oshika-gunMiy aki-ken X
Onaawa-2 1 Oshika-gunMiy aki-ken —
Sendai-1 1 Sendai-shiKagashima-lken X
Sendai-2 1 Sendai-shiKagashima-ken X
Shika 1 Hakui-gun,Ishikava-ken —
Shimane-1 1 Yatsuka-gunShimane-kn X
Shimane-2 1 Yatsuka-gunShimane-kn X
Takahama-1 1 Ohi-gun,Fukui-ken X
Takahama-2 1 Ohi-gun,Fukui-ken X
Takahama-3 1 Ohi-gun,Fukui-ken X
Takahama-4 1 Ohi-gun,Fukui-ken X
Tokai-1 1 Tokai-Mura, Ibaraki-ken X
Tokai-2 1 Tokai-Mura, Ibaraki-ken X
Tomai-1 1 Furuu-gun,Hokkaido X
Tomai-2 1 Furuu-gun,Hokkaido X
Tsuuga-1 1 Tsumuga-shi,Fukui-ken X
Tsuuga-2 1 Tsuwga-shi, Fukui-ken X
Kazakstan BN-350 1 Aktau —
Korea,Repubic of Kori-1 1 Pusan X
Kori-2 1 Pusan X
Kori-3 1 Pusan X
Kori-4 1 Pusan X
Ulchin-1 1 Ulchin X
Ulchin-2 1 Ulchin X
Wolsong-1 1 Kyongju X
Wolsong-2 1 Kyongju —
Younggwang 1 1 Younggwang X
Younggwang 2 1 Younggwang X
Younggwang-3 1 Younggwang X
Younggwang-4 1 Younggwang X
Lithuania Ignalina NPP 2 Visaginas —
Mexico LagunaVerde 2 Alto Lucero X
Nethetands Borssele 1 Borssele X
Dodevaad NPP 1 Dodevaad X
Pakistan KANUPP 1 Karadhi X
Philippines PNPP-1 1 Morong Bataan X
Romania Cemavoda-1 1 Cemavoda —
Slovakia Al 1 Bohunice X
EMO-1 2 Mochovce —
V-1 2 Bohunice X
V-2 2 Bohunice X
Slovenia Kr,ko 1 Kr,ko X
SouthAfrica Koebeg-1 1 CagpeTown X
Koebeig-2 1 CageTown X
Spain Almaraz-1 1 Almaraz —
Almaraz-2 1 Almaraz —



Power reactor s (cont.)

. Subsidiay
Abbreviated name Number of .
State? of facility reactor units Location arangments
in force
Spain (cont.) Asco-1 1 Asco —
Asco-2 1 Asco —
Cofrentes 1 Cofrentes —
José Carera 1 Almonazid de Zata —
Santa Maria de Gana 1 Santa Maria de Gana —
Trillo-1 1 Trillo —
Vandellos 1 1 Vandellos —
Vandellos 2 1 Vandellos —
Sweden Barsebadk 1 1 Malmo —
Barsebadk 2 1 Malmo —
Forsmak 1 1 Uppsala —
Forsmak 2 1 Uppsala —
Forsmak 3 1 Uppsala —
Oskashamn 1 1 Oskashamn —
Oskashamn 2 1 Oskashamn —
Oskashamn 3 1 Oskashamn —
Ringhals 1 1 Goteborg —
Ringhals 2 1 Goteborg —
Ringhals 3 1 Goteborg —
Ringhals 4 1 Goteborg —
Switzerdand KKB Beznau | 1 Beznau X
KKB Beznau Il 1 Beznau X
KKG Gdsegen 1 GoOs@gn-Danilen X
KKL Leibstadt 1 Leibstadt X
KKM Mihleberg 1 Mihlebeig X
Ukraine Chemnobyl NPP 3 Chemnobyl —
Khmelnitski 1 1 Neteshin —
Rovno 1 & 2 2 Kuznetsosk —
Rovno 3 1 Kuznetsosk —
South Ukaine 1 1 Yuzhnoukainsk —
South Ukaine 2 1 Yuzhnoukainsk —
South Ukraine 3 1 Yuzhnoukainsk —
Zaporozhe 1 1 Enegodar —
Zaporozhe 2 1 Enegodar —
Zaporozhe 3 1 Enegodar —
Zaporozhe 4 1 Enegodar —
Zaporozhe 5 1 Enegodar —
Zaporozhe 6 1 Enegodar —




Research reactor s and critical assemb lies

; Subsidiay
Abbreviated name Number of .
State? of facility reactor units Location arangments
in force

Algeria NUR Reactor 1 Algiers X
Es Salameseath reactor 1 Ain Oussea —

Argentina Argentine eactorl 1 Constituyentes —
Argentine eactor3 1 Ezeiza —

Argentine eactof4 1 Rosar —

Argentine eactor6 1 Bariloche —

Argentine eactorO 1 Cérdoba —

Argentine eactor8 1 Pilcaniyeu —

Austmlia HIFAR 1 Lucas Heights X
MOATA 1 Lucas Heights X

Austiia ASTRA 1 Seibesdorf —
Siemen#rgonaut Reactor 1 Graz —

Triga Il 1 Vienna —

Bangladesh Atomic Enegy Reseach Est. 1 Dhaka X
Belawus Sosty 1 Minsk —
Belgium BR1-CEN 1 Mol X
BR2-CEN-BRO2 2 Mol X

CEN-Verus 1 Mol X

Thetis 1 Gent X

Brazil IEA-R1 1 S&o Paulo —
RIEN-1Argonaut RR 1 Rio de &neio —

IPR-RI-CDTN 1 Belo Hoiizonte —

IPEN Ciitical assemly 1 S&o Rwulo —

Subcitical assemly 1 Rio de &neio —

Subcitical assemly 1 Recife —

Bulgara IRT-2000 1 Sofia X
Canada Biology, Chemisty, Physics 2 Chalk River X
McMaster 1 Hamilton X

NRU 1 Chalk River X

NRX 1 Chalk River X

Slowpoke-AECL 1 Ottava X

Slowpoke-Dalhousie Uni. 1 Halifax X

Slowpoke-Ecole Blytechnique 1 Montreal X

Slowpoke-Kingston 1 Kingston X
Slowpoke-Saskichewvan 1 Sask&oon X

Slowpoke-Univ. of Toronto 1 Toronto X

Slowpoke-Univ. of Alberta 1 Edmonton X

Chile La Reina 1 Santiggo —
Lo Aguirre 1 Santigo —

China HWRR 1 Beijing X
Colombia IAN-R1 1 Bogota —
Czedh Reputic LR-O 1 e X
SR-OD 1 Vochov X

Univ. Training ReactoWR-1P 1 Prague X

VVR-S 1 e X

Democetic Peoples  Critical Assemlby 1 Bungang-Ri,Nyonghkyon X
Repubic of Korea IRT 1 Bungang-Ri,Nyonghyon X



Research reactor s and critical assemb lies (cont.)

. Subsidiay
Abbreviated name Number of .
State? of facility reactor units Location arangments
in force
Denmak DR-1 1 Roskilde X
DR-3 1 Roskilde X
Egypt RR-I 1 Inshas X
Finland FIR 1 1 Otaniemi —
Gemary BER-2 1 Berlin X
PTB 1 Braunstiweig X
FH-Futwangen 1 Furtwangen X
FRF-2 1 Frankfurt X
FRM 1 Garching X
GKSS-FRG1&FRG2 2 Geesthalat X
KFA-FRJ2 1 Julich X
SUR 100 1 Bremen X
SUR 100 1 Eggenstein-Leopoldshah X
SUR 100 1 Hannoser X
SUR 100 1 Kiel X
SUR 100 1 Hamlurg X
SUR 100 1 Ulm X
SUR 100 1 Stutteart X
SUR 100 1 Berlin X
SUR 100 1 Aachen X
Tedh. Univ. AKR 1 Dresden X
Tedh. Hodhsdhule ZLR 1 Zittau X
Triga 1 Mainz X
MHH-Triga 1 Hannwer X
DKFZ-Triga 1 Heidelbeg X
VKT RAKE & RRR 2 Rossendorf X
VKT reseath reactor 1 Rossendorf X
Ghana GHARR-1 1 Legon-Accra X
Greece GRR-1 1 Attiki X
Hungary Training reactor 1 Budaest X
WWR-S M 10 1 Budagest X
Indonesia Gama 1 Yogyakata X
MPR-30 1 Seipong X
PPTN 1 Bandung X
Iran, Islamic
Repubic of TRR 1 Tehan X
HWZPR 1 Esfahan —
MNSR 1 Esfahan —
Israel IRR-1 1 Sorq X
Italy AGN-201 1 Palemo X
Poltec 1 Milan X
RTS-1 1 San Pieo a Gado X
TAPIRO 1 Santa Maa di Galera X
Triga-RC1 1 Santa Maa di Galera X
Triga-2 1 Pavia X
Jamaica Cente for Nudear Sciences 1 Kingston X



Research reactor s and critical assemb lies (cont.)

; Subsidiay
Abbreviated name Number of .
State? of facility reactor units Location arangments
in force
Japan DCA 1 Oani-madi, Ibaraki-ken X
FCA 1 Tokai-Mura, Ibaraki-ken X
HTR 1 Kawasaki-shiKanagawa-ken X
JMTR 1 Higashi-gun |baraki-ken X
JMTRCA 1 Higashi-gun Jbaraki-ken X
JRR-2 1 Tokai-Mura, Ibaraki-ken X
JRR-3 1 Tokai-Mura, Ibaraki-ken X
JRR-4 1 Tokai-Mura, Ibaraki-ken X
Kinki University reactor 1 Higashiosaka-shiQsaka-fu X
KUCA 3 Osaka X
KUR 1 Sennan-gunsaka X
Musashi eactor 1 Kawasaki-shiKanagawa-ken X
N.S. Mutsu 1 Mutsui-shi,Aomori-ken X
NCA 1 Kawasaki-shi X
NSRR 1 Tokai-Mura, Ibaraki-ken X
Rikkyo University R.R. 1 NagasakaKanagawa-ken X
TCA 1 Tokai-Mura, Ibaraki-ken X
TODAI 1 Tokai-Mura, Ibaraki-ken X
TTR 1 Kawasaki-shiKanagawa-ken X
VHTRC 1 Tokai-Mura, Ibaraki-ken X
Kazakstan Kurchatov test eactor 2 Semipaléinsk —
WWR-K 1 Almaty —
Korea,Repubic of Triga lI&lll 2 Seoul X
Kyunghee Uni. 1 Suwoon X
Hanap 1 Taejon —
Latvia IRT 1 Riga —
LibyanArab Jamahiiya IRT reactor 1 Tajura X
Malaysia Puspé 1 Bang, Selangr X
Mexico Triga Maxk IlI 1 Ocoyoacac X
Netheftands HOR 1 Delft X
HFR 1 Petten X
LFR 1 Petten X
Norway HBWR-Halden 1 Halden X
JEEP-II 1 Kjeller X
Pakistan PARR-1 1 Rawalpindi X
PARR-2 1 Rawalpindi X
Peru RP-0 1 Lima X
RP-10 1 Lima X
Philippines PRR-1 1 Queon City, Diliman X
Poland Agata&Anna 2 fwierk X
Ewa 1 fvierk X
Matria 1 fvierk X
Portugal RPI 1 Sacaem X
Romania Triga Il 1 Pite’'ti Coliba’ X
VVR-S 2 Magurele X
Slovenia Triga Il 1 Ljubljana X



Research reactor s and critical assemb lies (cont.)

. Subsidiay
Abbreviated name Number of .
State? of facility reactor units Location arangments
in force
SouthAfrica SAFARI-1 1 Pelindeba X
Sweden Studsvik RR 2 Studsvik —
Switzerland AGN 211P 1 Basel X
Crocus 1 Lausanne X
Proteus 1 Wirenlingen X
Sephir 1 Wirenlingen X
SyranArab Repuldic  MNSR Damascus X
Thailand TRR-1 1 Banglok X
Turkey Cekmece Nuear Reseah and
Training Cente 1 Istankul X
ITU-TRR Triga MaK Il 1 Istankul X
Ukraine Kiev RR 1 Kiev —
IR-100 RR 1 Sevastopol —
Urugugy Centio Investigaciones
Nudeares 1 Montevideo X
Uzbekistan Photon 1 Tashlent —
WWR-SM 1 Tashlent —
Venezuela RV-I 1 Altos de Pipe
Viet Nam Da La Reseath Reactor 1 Da L&, Lam Dong
Yugoslavia (Serbia and
Montengro),
Fed Rep. of RA-RB Vinka
Zaire Zaire Triga Il 1 Kinshasa
Conversion plants, including pilot plants
. Subsidiay
Stae? Abbrex/latgq name Location arrangements
of facility .
in force
Argentina UFg production &cility Pilcaniyeu —
UO, conversion plant Cérdoba —
Canada CAMECO Port Hope X
Chile Lab. exper. de cowmersion Santigo —
Japan JCO con. plant Tokai-Mura, Ibaraki-ken X
Ningyo R&D Tomaa-gun,Okayama-len X
PCDF Tokai-Mura, Ibaraki-ken X
Romania UO, powder fabrication plant Feldioaa —
SouthAfrica Corversion plant Pelindeba X
HEU-UFg production plant Pelindeba X
Sweden Ranstad Mineal Ranstad —




Fuel fabrication plants, including pilot plants
. Subsidiay
Stae? Abbrevlatgql name Locaion arangments
of facility :
in force
Argentina Expeimental plant Constituyentes —
Fuel fabrication plant Ezeiza —
Fuel fabrication plant Constituyentes —
Belgium BN-MOX Dessel X
FBFC Dessel X
FBFC MQOX Dessel —
Brazil Fuel fabrication plant Resende —
Canada CRNL fuel fabrication Chalk Rver X
Fuel fabrication facility Chalk Rver X
GEC,Inc. Toronto X
GEC,Inc. Peterboough X
Zircaec Port Hope X
Democetic Peoples Nudear fuel gbrication plant Nyonghyon —
Repubic of Korea
Denmak Metallurgy Roskilde X
Gemary Adv. Nudear Fuels Lingen X
NUKEM Wolfgang X
Siemens Wan (two units) Hanau X
Siemens M& Hanau X
India Ceramic fuel &b. assemly area Hyderabad X
EFFP-NFC Hyderbad X
Indonesia Expeimental fuel element
installgion (IEBE) Sepong X
Reseach reactor fuel element
production installdon (IPEBRR) Seipong X
Italy Fabnuc Bosco Maeng X
Japan INF Yokosuka-shiKanagawa-ken X
MNF Tokai-Mura, Ibaraki-ken X
NFI (Kumaori-1) Sennan-gunQsaka X
NFI (Kuméatori-2) Sennan-gunQsaka X
NFI Tokai Tokai-Mura, Ibaraki-ken X
PFPF Tokai-Mura, Ibaraki-ken X
PPFF Tokai-Mura, Ibaraki-ken X
Kazakstan Ulbinski Metallugical Works Kamengorsk —
Korea,Repubic of CANDU fuel fabrication plant Taejon X
KNFFP Taejon X
Mexico Fuel fabrication pilot plant Ocoyacac X
Romania Romfuel Pite’'ti Colibasi X
SouthAfrica MTR fuel fabrication Pelindeba —
LEU fuel fabrication Pelindeba X
Spain ENUSA fuel Bbrication plant Juzbado —
Sweden ABB Véastens —




Chemical repr ocessing plants, including pilot plants

. Subsidiay
Abbreviated name .
Stae? of facility Locdion arrfsmgaments
in force
Democetic Peoples
Repubic of Korea Radiodemical Ldoratory Bungang-Ri,Nyonghkyon —
Gemary WAK Eggenstein-Leopoldshah X
India PREFRE Tarapur X
Italy EUREX Salugiia X
ITREC-Trisaia Rotondella X
Japan Tokai reprocessing plant Tokai-Mura, Ibaraki-ken X
In addition, the bllowing R&D facilities and locéions ae associted with eprocessing temology:
Indonesia RMI Seipong —
Japan SCF Tokai-Mura, Ibaraki-ken X
JAERITokai R&D Tokai-Mura, Ibaraki-ken X
PNC Tokai R&D Tokai-Mura, Ibaraki-ken X
Sumitomi Met. Mining Tokai-Mura, Ibaraki-ken X
Enric hment plants, including pilot plants
. Subsidiay
Stae? Abbrevlate_(_j name Location arangements
of facility -
in force
Argentina Pilcaniyeu enichment plant Pilcaniyeu —
Brazil Enrichment plant (fst cascade) Resende —
Enrichment ldboratory Ipero
Gemary UTA-1 Gronau X
Japan Uranium Enichment Plant Tomaa-gun,Okayama-len X
Rokkasho Erichment Plant Kamikita-gun,Aomori-ken X
Nethetands URENCO Almelo X
SouthAfrica Semi-commaegial enichment plant Pelindeba X
MLIS eniichment plant Valindéba —
United Kingdom URENCO E22 Capenhust X
URENCOAS3 plant Capenhust —
In addition, the bllowing R&D facilities and locéions ae associted with enichment tebhnolagy:
Brazil Lab. for laser spectscopy San dse dos Campos —
UFg laboratory Belo Hoiizonte —
Gemary Urenco Jilich —
Japan Asahi Chemical Indusyr Hyuga-shi, Miyazaki-len X
Comnunication Equipment\brks Tokai-Mura, Ibaraki-ken X
Hitachi laboratory Hitachi-shi, Ibaraki-ken X
JAERITokai R&D Tokai-Mura, Ibaraki-ken X
Nudear Development Cap. Tokai-Mura, Ibaraki-ken X
PNC Tokai R&D Tokai-Mura, Ibaraki-ken X
Toshiba R&D Cent Kawasaki-shi,Kanagawa-ken X
Nethetands Urenco Almelo X
Ultra-centifuge Almelo —




Separate stora ge facilities

; Subsidiay
Stae? Abbrevlatgql name Location arangements
of facility :
in force
Argentina Cental stoe Ezeiza —
Cental stoe Constituyentes —
Nudear maerial store Constituyentes —
Australia Vault stoege Lucas Heights X
Belgium Belgoprocess Dessel
Elbel Beveren —
Brazil Aramar stoes (2 units) Ipero —
UFg production &cility Sao Rwulo —
Bulgaria Long tem stoege Kozloduy X
Canada Nudear maerial Chalk River X
Spent fuel canister ster Chalk Rver X
Douglas Bint diy stolage Tiverton X
Gentilly-1 Gentilly X
Spent fuel stage Chalk River X
AECL Reseath Pinava X
PUFDSF Pickering —
Chile BGMN Santigo —
Czedch Repulic Storage ' koda Bolevec —
HLW store e —
ISFS Dulovary Dukovary —
Democetic Peoples
Repubic of Korea Nudear fuel stoage Bungang-Ri,Nyonghkyon —
Denmak Risg Store Roskilde X
Risg Waste Roskilde —
Finland TVO-KPA store Olkilouto —
France Cogéma UP2 & UP3 La Hague X
Gemary Bundeslager Wolfgang —
ANF UF6 Lager Lingen X
KFA AVR BL Julich —
KFA AVR Julich X
BZA-Ahaus Ahaus —
LSG Offset-Leger Hanau —
NCS-Lagerhalle Hanau —
Gamma Seiices Radderg —
Urananlge Ellweiler X
Enegiewerke Nod GmbH Lubmin X
Transpotbehaltelager Gorleben —
Kemmaerallager Rossendorf —
Hungary Centrl radiorudide stoe Budapest X
India AFR Tarapur X
Italy Compes. dgosito Salugyia X
Essor mdear plant Ispra —
Essor stage Ispra X
Researh cente Ispra —
Japan KUFFS Kyoto X
Kazakstan Ulbinski Thorium Stoilge Kamenaorsk —




Separate stora ge facilities (cont.)

. Subsidiay
Abbreviated name .
Stae? of facility Locdion arrfsmgaments
in force

Luxemboug Intemaional Metals SA. Luxemboug-Dommeldang X

Pakistan Hawks Bay depot Karachi
Portugal Inst. deArmaznayem Sacaem X
Russian Edeetion Mashinostoitel'nyi Zavod Ehlektrostal —
Slovakia AFRS Bohunice X
SouthAfrica Waste staage Pelindéba —
Bulk stoiage facility Pelindaba X
HEU stoege vault Pelindaba —
Radidion Hill pipe stoe Pelindaba —
Spain CIEM Madrid —
Sweden Cental long tem stoege Oskashamn —
Switzerland Diorit storage Wirenlingen X
Ukraine Chemnobyl storage Chemnolyl —
United Kingdom Thomp R&S Sellafeld X
Special mdear maerial stoe 9 Sellafeld X
United Stées Pu stoage vault Hanford, WA —
of America Y-12 plant Oak Ridg, TN —
Vault Golden,CO —




Other facilities

; Subsidiay
Stae? Abbrevlatgql name Location arangements
of facility :
in force
Argentina Alpha facility Constituyentes —
Expeimental UG plant Cordoba —
Enriched uanium ld. Ezeiza —
Fuel fabrication plant Ezeiza —
Uranium pavder fab. plant Constituyentes —
Austrlia Reseath Lab. Lucas Heights X
Belgium IRMM-Geel Geel X
CEN-L&bo Mol X
CEN-Waste Dessel —
I.R.E. Fleuwus X
CEN-lab. Pu Mol X
Brazil Isotope I&oratory Sao Rwlo —
Nudear maerial lab. Ipero —
Sakguads stoe Sao Rwulo —
Chile UMF Santiao —
Czech Repulic Nudear Fuel Inst. (UJP) Zbraslay X
Researh Laboratories e X
Democetic Peoples
Reputic of Korea Subcitical assemty Pyongyang X
Gemary DESY Hamhurg —
KFA-heisse Zellen Jilich X
KFK-heisse Zellen Eggenstein-Leopoldshah X
KFK-IHCH Eggenstein-Leopoldshah X
Siemens heisse Zellen Karlstein X
KFA Lab. Julich X
Transuan Eggenstein-Leopoldshah X
VKT.UT + LAB Rossendorf X
VKT. Tec ZTR Rossendorf X
Hungary Institute of Isotopes Budapest X
Indonesia RMI Seipong —
Iran, Islamic ReuHic of LWSCR Esfahan X
GSCR Esfahan X
Italy CNEN-LAB. PU. Santa Maia di Galera X
Japan JAERI-Oarai R&D Higashi-gun |baraki-ken X
JAERI-Tokai R&D Tokai-Mura, Ibaraki-ken X
Kuméaori R & D Sennan-gunQsaka X
Mitsui lwakuni-Ohtale Kuga-gun,Yamaudi X
Mitsui Toasu Takai-shi,Osaka-fu X
NDC Fuel Hot Lé&. Tokai-Mura, Ibaraki-ken X
NDC fuel lboratories Tokai-Mura, Ibaraki-ken X
NERL, University of Tokyo Tokai-Mura, Ibaraki-ken X
NFD Higashi-gun lbaraki-ken X
NFI Tokai-2 Tokai-Mura, Ibaraki-ken X
NRF Neuton Radision Facility Tsukuba-shilbaraki-ken X
PNC FMF Higashi-gun Jbaraki-ken X
PNC IRAF Higashi-gun baraki-ken X
PNC-Oaai R&D Higashi-gun |baraki-ken X
PNC-Tokai R&D Tokai-Mura, Ibaraki-ken X
SCF Tokai-Mura, Ibaraki-ken X
Shava-Kavasaki Kawasaki-shiKanagawa-ken X



Other facilities (cont.)

. Subsidiay
Stae? Abbg?/fl:f:?lcizltyname Locdion arangements
in force
Japan (cont.) Sumitomo-Chiba Sod@aura-shi,Chiba-len X
Uranium Mderial Laboratory Higashi-gunbaraki-ken X
Korea,RepuHic of PIEF Daejeon X
Acrylonitrile plant Ulsan —
HFFL Taejon —
IMEF Taejon —
Nethetands ECN & JRC Petten X
Norway Reseath laboratories Kjeller X
Poland Institute r nudear dhemisty Warsaw —
and en@neeing
Institute of Nutear Reseah fwvierk X
SouthAfrica Decommissioned pilot
enichment plant Pelindeba —
Decontaminton and vaste ecovery Pelindéba —
Hot Cell Comple& Pelindéba X
NU and DU metals plant Pelindaba —
Sweden Cental stoege Studsvik X
Switzedand E.LR. Wirenlingen X
Turkey Nudear fuel pilot plant Istantul X
Ukraine Khmelnitski FF Staage Neteshin —
KHFTI Kharkov —
Rovno FF Stoage Kuznetsosk —
South Ukeine Stoage Yuzhnoukainsk —
Zaporozhe FF Stage Enegodar —
Sevastopol Naal Institute Sevastopol —
United Stées ofAmerica B&W NNFD Lynchburg, VA —
Non-n uclear installations
. Subsidiay
Stae? Abbg?/fl:f:?lcizltyname Locdion arangements
in force
Argentina Heavry water stoege BuenosAires X
Cuba Storage of equipment Prov. Havana —

a8 An entry in this column does not impthe epression of ay opinion whasoever on the parof theAgeng/ concening the lgal
status of aty county or teritory or of its authdties, or concening the delimittion of its frontiers.

Note TheAgeng was also pplying sabguads inTaiwan, China,at six paver reactos, six reseath reactos/ciitical assemlies,
one uanium pilot comersion planttwo fuel fabrication plants and one R&Datility.

Locations in Iraq containing n

uclear material whic h are under the responsibility of the

IAEA Action Team under United Nations Security Council Resolution 687

Locaion C

In the vicinity ofAl Tuwaitha




Additional saf eguards suppor t provided b y States

Staes and aganizaions lepresenting goups of Stees Staes haing R&D contrcts
having formal supparprogrammes and test ppgrammes

Argentina Argentina
Austrlia Austiia

Belgium Latvia

Canada Pakistan
EURATOM Russian Edegtion
Finland

France

Gemary

Hungary
Indonesia

Japan

Nethefands

Russian Edegtion
Sweden

United Kingdom
United Stées ofAmerica




Main equipment and activities in suppor

t of saf eguards 1995

1996

Gamma ray measuement systems

Total in inventory

Low resolution systems 74
High resolution systems 49
Portable multichannel anaisess 163
Detectos 367
Neutron measuement systems

Detection head=f active neuton measwgments 23
Detection headof passie neuton measwgments 22
Neution coincidence counting eleatics 82
Spent fuel measuement systems

Cerenlov glow viewing devices 75
Spent fuel adigion measung systems 88
Irradiged fuel measumg electonics 64
Other measurment systems

Physical popeties deices 122
Optical surveillance systems

Photo camexs 995
Video single camersystems 358
Video multiple camea systems 18
Video eview stdions 50
Seals

In situ \erifiable seals 598
Radiation monitoring systems

CANDU spent fuel bndle countes 30
Other monitoing systems 11
Activities

Metal cg seals issued 21878
Metal ca seals erified 16 476
Shipment of equipment and supplies 462
Hand caried transpot of equipment and supplies 378
Shipment of eference meerial and tiemicals todcilities 129
Shipment of inspection sampleadioactie mderial standads and contamined items to SAR 194
Procurement actions 2120

79
51
175
410

24
34
95

84
122
66

134

993
381
21
68

553

30
17

21 825
19 393
525
408
158
183
2093

a8 SAL: TheAgeng/'s SaéguadsAnalytical Laboratory.



Conventions negotiated and adopted under the auspices of the Ag ency and for
whic h the Director General is the Depositar y (status and rele vant de velopments)

Agreement on the Rrileges and Immnanities of the IAEAreproduced in INFCIRC/9/Rel): During 1996 there was no
change in the mmber of Ruties to theAgreementThe rumber of Member Stas who have acceted theAgreement
remains 865.

Vienna Cowention on Cvil Liability for Nudear Damage (reproduced in INFCIRC/500)Entered into brce on
12 November 1977. Nw has 27 Brties as aeasult of accessionybl Stde, and 12 signi@ries as aasult of signture
by 1 Stae.

Cornvention on the Pysical Potection of Nulear Material (reproduced in INFCIRC/274/Rel): Enteed into brce on
8 February 1987. In 19964 Stdes becamedry to the comention. By the end of theegr thee were 57Patties.

Convention on Ealy Notifcation of a Nutear Accident (reproduced in INFCIRC/335)Enteed into brce on
27 October 1986. In 1996uccessionypl Stde biought the total umber of Rirties d the end of thesar to 76.

Convention onAssistance in the Case of a Nar Accident or Radiolgical Emepgengy (reproduced in INFCIRC/336):
Enteed into brce on 26 Ebruary 1987.There were a total of 72 &ties by the end of 1995 as asult of succession
by 1 Stae.

Joint Protocol Reldéing to the Application of the Vienna Conmention and the &is Corvention (reproduced in
INFCIRC/402):Enteed into brce on 27April 1992. Its stéus iemained untanged dumg 1996,with 20 Rarties.

Extension of théfrican Regional Co-opeative Agreementdr Reseath, Development andraining Relded to Nutear
Enegy (AFRA)(reproduced in INFCIRC/377/Adl6): Entered into brce on 4April 1995. Nav has 20 Brties as aesult
of accetance g 2 Stdes duing 1996.

Agreement to Extend the grenal Co-opeative Agreementdr Reseach, Development andraining Relaed to Nutear
Science andednolayy, 1987 (RCAJreproduced in INFCIRC/167/Adi15): Enteed into brce on 11 Une 1992Ther was
no chang in its stéus duing the year leaving & 17 the total omber of acgetances.

Convention on Nulear Saéty (reproduced in INFCIRC/449)Enteled into brce on 24 October 1996. By the end of
1996,there were 65 signtories and 32 Stas had consented to be bouRdisuant toArticle 28 of the Covention,the
Ageng will convene the pparatory meeting of the Cordicting Rities povided by Article 21 for 21-25April 1997.




Co-ordinated Resear ch Programmes
(with y ear of star t and completion)

Nuclear Power

Assessment and ingyement of ndear paver plant perbrmance
Management of geing of the eactor pessue vessel pmary nozzle
Management of geing of motor opeted \alves

Assuiing the stuctural integrity of reactor pessue vessels
Advanced eactor deelopments

Estalishment of a thenoptysical popeties daabase ér light and heay water reactos
Themohydraulic relationships ér adzanced veter cooled eactos
Intercomparson of anafsis methodsdr seismical isolaed rudear stuctures

Hamonizdion and \alidation of fast eactor themomedanical and
themohydraulic codes ancetaions using gpeiimental daa

Validation of sabty relaed plysics calcultions for low eniched @gs cooledeactos
Validation of predictve methodsdr fuel and ission poduct beheiour in gas cooledeactos
Hed transport and afterhetaremoval for gas coolede@actos under accident conditions
Design and ealuion of hea utilization systemsdr the HTTR

Potential of thoium based fuelyxles to constin plutonium andaduce long ten waste taicities
Nudear fusion

Development of plasma heag and dignostic systems in institutes invééoping counties
using small and mitle scale déces

Engneeiing, industial and emironmental gplicaions of plasma pfsics and fusion témolagies

Nuclear Fuel Cyde

Raw maerials for reactor fuels

Treament of liquid efluents fom mines and mills dirg and after opetion

Reactor fuel temnology and perbrmance

On-line monitoing of water chemisty relaed to fuel behdaour and actiity transpot (WACOL)
Fuel modelling aiextended bimup (FUMEX)

Modelling of the actiity transport in the pimary circuit of water cooled eactos

Corosion of eseach reactor fuel adding duing stoege

Stress camsion cadking of zirconium allys

Spent fuel marmgementtednolagy and saéty

Irradigion enhanced dgaddion of maderials in spent fuel stage facilities

1996
1992
1996

1990
1995
1996

1996
1990
1993
1993
1994
1995

1992

1996

1996

1995
1993
1996
1995
1993

1993

1999
1998
1999

1996
1998
1999

1998
1996
1996
1997
1999
1999

1997

1998

2000

2000
1996
2000
1998
1998

1998



Co-ordinated Resear ch Programmes (cont.)

Behaviour of spent fuel asseris and staage equipment
under long tean stoege conditions (BEAST-II)

Safty, environmental and non-pliferation aspects of the p#foning and
transnutaion of actinides anddsion poducts

Radioactive Waste Mangement

Applicion of tracer tebniques in the stydof the Blak Sea
Modelling of the adiolagical impact of adioactve waste dumping in tharctic seas
Intemaional Pogramme on BiospherModelling andAssessment Methods (BIOMASS)

Use of the thdum based fuelyxle in accelegtor-driven systems to incinate plutonium
and educe long ten waste taicities

Treament tetinolagies for low and intemediae level waste fom rudear gplicaions
Performance of high kel waste brms and pdcages underepositoly conditions

Waste teament and immobilizibon tedinolagies involving inomanic sorbents

Extrapolaion of shot temm obsevations to time peods for isoldion of long lived rdioactve waste

New methods and témiques 6r optimizdion of decontamirtizon for
maintenance or decommissioning

Site dartacteization tediniques used in @ronmental estoation

Compaiative Assessment of Nuear Power and Other Enegy Souices

Case studies to assess and complae potentialale of rudear paver and
other options ineducing emissions andsiduals fom electicity genegtion

Compattive health and efronmental isks of rudear and other engy systemsusing case studies

Food andAgriculture

Soil fertility, irrigation and cop production
Management of Rhimbium for enhancing soilefttility and crop production

Use of uidear tediniques in the maigement of nitogen fxing trees
for enhancing soileftility

Use of uidear and elaed tetiniques or evaluding the @ronomic efectiveness of
phosphée fettilizers, in paticular ock phosphtes

Use of udear tediniques 6r optimizing ettilizer gplicaion on irigated whed to
increase the @tiengy of use of nitogen fettilizers and thuseduce enironmental pollution

Use of iradiged savage sludg for enhancing soiléitility and crop pioduction,
and educing ewironmental pollution

Use of isotopesor developing mangement pactices to educe soil eysion
and incease arp pioduction

Use of udear tediniques in studies onganic mdter mangement and atrient tumnover
in soils Pr increased and sustaisia agricultural production

1993
1995

1993
1993
1996
1996

1991
1991
1993
1996
1994

1995

1994

1994

1993
1990

1993

1994

1995

1996

1996

1996
1999

1996
1996
2000
1999

1996
1997
1996
2000
1998

1999

1996

1997

1997
1997

1998

1998

1999

2001

2001



Co-ordinated Resear ch Programmes (cont.)

Plant breeding and gnetics

Induced nutations in connection with bioténolagy for crop impiovement in Ladn America
Induced nutations for sesame imprement

The gplicaion of DNA based maeer mutdions for improvement of cezals
and other seually reproduced cop species

Use of noel DNA fingerprinting tedniques or the detection ancheracteization of
genetic \aiiation in vegetdively propagated cops

Induced nutations and other adnced telenolagy for the poduction of
crop rmutants suitble for ervironmentaly sustainble agriculture

In vitro tediniques 6r the selection ofadigion induced mtants adated to
adverse emironmental conditions

Radioactvely labelled DNA probes 6r crop impiovement

Improvement of ne and taditional industial crops ly induced nutaions
and elaed biotedinology

Cellular biolagyy and biotebnolagy including rmutéion tediniques ér the
credion of nav useful bananaemnotypes

Animal poduction and health
Development of supplemeritan stretegies for milk producing animals in @ipical and
subtiopical enironments

Improvement of uminant lvesto& productvity in developing counties though the use of
progesteone RIA to incease dfciengy and quality of dificial insemindion sewices

Development of éed supplemertian stiategies for improving the poductvity of
dairy catle on smallholdergdms inAfrica

Developmentstandadization and \alidaion of nudear based témolagies for
measuing microbial piotein suppy in ruminant lvestod for improving productiity

Improving the dignosis and conbt of foot-and-mouth disease in South Basia
using ELISA based ténologies

Use of ELISA br epidemiolayy and contol of foot-and-mouth disease
and bwine bucellosis in Léin America

Use of imnunoassg methods ér improved diaynosis of typanosomosis and monitog tsetse
and typanosomosis cortl programmes iMfrica

Insect and pest comtr
Enhancement of the stierinsect tehnique though gnetic tansbrmation
using rudear te@iniques

Molecular and gnetic @proad to develop s&ing strains Dr field goplication
in fruit fly steile insect tebnique pogrammes

Genetics pplication to impove SIT r tsetse conti/eradicaion induding genetic sging
Automdion in tsetselfy mass eaing for use in stéle insect tebnique pogrammes

Improved dtractants ér enhancing the Btiengy of tsetselfy suppession opetions
and barier systems used in tsetse cofigradicdion campaigns

Evalugion of populdion suppession  irradiged lgidoptern and their gogery

1993
1993
1992

1992

1993

1993

1994
1994

1994

1993

1995

1994

1996

1994

1995

1994

1994

1994

1996
1994
1994

1992

1998
1998
1997

1997

1998

1998

1999
1999

1999

1998

2001

1998

2002

1999

1997

1999

1999

1999

2000
1999
1999

1998



Co-ordinated Resear ch Programmes (cont.)

Development of €male medj attractant systemf trapping and stélity assessment

Medfly maing behaiour studies undeiidld cage conditions
Agrochemicals andesidues

Development of ppcedues to sthilize acaicides in livestok dips and of simplied methods
to measwe their concengtion using mdear tediniques

Use of isotopic tces in studies of herbicide perfmance in gasses and sedg

Radiorudide transer from air, soil and fesh vater to the 6od dain of man
in tropical and subtipical ewironments

Use of uidear and immnodemical methodsof pesticide angkis
Agroecolajical efects esulting fom the use of psistent pesticides in CeatrAmerica

Distribution, fate and effects of pesticides on biota in thegical maine ewironment
using adiolabelled taces

Impact of long tem pesticide usge on soil popeties using adiotracer tebniques

Validation of thin layer chromaographic sceening methodof pesticide esidue angkis
Food pesewation

Irradigion as a quantine teament of mitesnemadodes and insects other than thatffly

Irradigtion as a pulic health intevention measur to contol foodbone diseases
(cysticercosis/taeniasis andbrio infection) in Ldin America and the Cévbean
(under the co-sponssitip of AHO)

Standadized methods toerify the ésorbed dose ofradiged fresh
and dred fruit and tee ruts in tade

Integration of irradidion in a systemdr reducing post-haest bod losses irfrica
Market development and &de in iradided food inAsia

Development of shelf skde and comenience dods though iradigion processing

Human Health
Nudear medicine

Reseach and ceiification of quality contol and peventive maintenance of instments
in nudear medicine cends (Asia and thedgific)

Reseach and ceification of quality contol and peventive maintenance of instments
in nudear medicine cends (Ldin America) (ARCAL)

Validation of pesonal computer inteate with @mma camers and softare for
data piocessing of linical studies

Development of an indignous cpability to conduct saeening pogrammes
for viral hepdtitis in developing counties

Standadizaion of iodine-131 teament br hypethyroidism with an intent
to optimiz radigion dose and é@ment esponse (RCA)

Qualitaive rudear cadiology

1993
1993

1992

1992
1993

1993
1993
1993

1994
1996

1992
1993

1993

1994
1994
1996

1994

1994

1995

1993

1995

1992

1998
1999

1996

1997
1997

1998
1998
1997

1999
2001

1997
1998

1998

1999
1998
2000

1998

1998

1998

1996

1999

1996



Co-ordinated Resear ch Programmes (cont.)

Compaetive evaludion of the eficacy and txicity of orally administeed phosphars-32
and intavenousy administeed stontium-89 in the pallion of painful sleletal metastases

Biological discimination of homone sensitie and insensite bieast canceryradioimmunoassg
Diagnosis anddllow up of postaic cancer ki radioimmunoassg

Efficacy and toicity of samaium-153 mdiophamaceuticals in the égtment
of painful sleletal metastases

Nudear imajing for infection and inhmmaion

Nudear tetiniques 6r diggnosis of bactéal and vial infections (Afican egion)
Radiorudide based molecular teaniques in dignosis of Ibod bone diseases
Diagnosis of Chgas disease usingidear tetiniques

Diagnosis of gnetic disoders using adiorudide based molecular methods

Applied radiation biology and adiotheiapy

Compaetive assessment ofutagenic and carinogenic efects of lav level radigion
and txic chemicals eleased im enegy cycles

Radidion responsieness dteria for human tumowr as deteninant br theapeutic modality planning
Modem tediniques in bachytherpy of cancer with speciakference to deeloping countes
Clinical gpplication of radiosensitiers in canceradiotheapy

Randomizd dinical trial of radiotheapy combined with mitorycin C in the teament
of advanced head and rletumous

Applicaion of heay chaged paticles in canceradiotheepy
Quality asswaince in adiotheapy for Latin America

Use of adiothespy in adranced cancer

Dosimety

Chamcteization and &aluaion of high dose dosimstitechniques ér quality asswance

in radigion processing

Development of a quality assamce pogramme 6r Secondar Standad Dosimety Laboratories

Development of a quality assaamce pogramme 6r radigion theapy dosimety
in developing counties

Code of pactice br radigion measuements with plane paltel ionizgion chambes

Nutritional and health elated enironmental studies

Applied eseach on air pollution usingudear elaed anaftical tediniques

Development and selection of apgtal tediniques and prcedues br measung
accidental releasedadiorudides in the emronment

Applicaion of stdle isotope tacer methods to studies of amino agitein,
and enggy metdolism in malnoushed populdons of deeloping counties

Compaetive intendional studies of osteopasis using isotope thoiques
Development and @plicaion of isotopic tebniques in studies of vitami nutrition

Applied eseach on air pollution usingudear elaed anaftical teciniques
in theAsia and Rcific region (RCA)

1993

1994
1996
1996

1996
1993
1994
1994
1995

1992

1993
1993
1994
1994

1995
1995
1995

1995

1995
1995

1996

1992
1992

1993

1994
1995
1995

1997

1997
1998
1999

1998
1996
1997
1997
1998

1996

1998
1998
1999
1999

1998
1998
1998

1999

1998
1998

1999

1997
1996

1998

1998
1999
1999



Co-ordinated Resear ch Programmes (cont.)

Ingestion and @an content of ace elements of imptance in adiological protection (RCA)
Isotopic @aluaions of maemal and bild nutrition to help pevent stunting

Assessment of \els and health &cts of airbane paticulate mdter in mining
metal efining and metal wrking industies using ndear and elated anajtical tedniques

Distribution, fate and effects of pesticides on biota in thegical maine ervironment
using adiolabelled taces

Industry and Eath Sciences
Industial applications

Nudear methods in the moniiag of wear and capsion in industy
Stability and stéilization of polymers under iradigion
Use of adidion processing to mpare biomaerial for gplicaions in medicine

Nudear tediniques 6r adzanced ceamics and semiconducsor

Nudear tediniques 6r the @aludion of healing ptways of pollutant damge in the ewironment

Irradigtion treadment of vater, wastevater and sludg

Modification of mderials by ion treagment br industial applications
Development of ater resouces

Applicaion of tracer tebniques in the stydof the Blak Sea
Isotope tehniques in lak dynamics inestiggtions

Isotope aided studies ofnaospheic carbon digide and other igenhouse ages
in the amosphee, phase 2

Isotope tehniques in vater resouces ivestigations in ard and semi-ad regions
Use of isotopesolr anayses of low and tanspot dynamics in goundvater systems
Applicaion of isotope telniques to stuglsoil eosion and sedimerttan

Isotope tebniques in goundwvater pollution studies

Isotope based assessment miumdvater reneval and elaed anthopogenic efects
in water scace legions

Isotope tehniques in stuging the ¢ynamics of slv moving groundvater
for the lydrogeolagical gopraisal of adioactve waste disposal sites

Physical and Chemical Sciences

Nudear and @omic dda for applications

Compilaion and galuaion of fission poduct yield mdear daa
Plasma inteaction induced @sion of fusion eactor meernals

Improvement of measementstheoketical computbons
and @aluaions of neuton induced helium duction coss-sections

Estalishment of an intevational reference dea library of nudear actvation cross-sections

Collection and ealudion of reference déa on themomedanical popeties
of fusion eactor plasmaating maerals

1995
1996
1996

1994

1993
1994
1995
1993
1993
1995
1995

1992
1994
1995

1994
1995
1995
1994
1995

1995

1991
1991
1992

1993
1994

1999
1999
1999

1998

1996
1996
1997
1996
1996
1998
1998

1996
1997
1998

1997
1999
1998
1997
1998

1998

1996
1996
1996

1998
1996



Co-ordinated Resear ch Programmes (cont.)

Development of aeference input pameter libary for nudear model calculions of rudear daa 1994 1997
Measuement,calculaion and galugion of photon poduction déa 1994 1998
Radidive cooling etes of fusion plasma impities 1994 1997
Tritium retention in fusioneactor plasmaating components 1995 1998
Atomic and plasma all interaction daa for fusion eactor plasma modelling 1995 1998
Development of aeference baiged paticle cross-section dabase ér 1995 1998

medical adioisotope prduction

Compilaion and galudion of photomdear daa for goplicaions 1996 1999

Nudear instumentaion

Specializd softvare utilities or gamma ay spectometry 1996 1998
Bulk hydrogen anafsis using neutms 1997 1999
Computer basedduteshooting tools 1996 1998

Utilization of reseach reactos and paticle acceleators

Analysis of eseath reactor tansients 1995 1998
Chemisty
Applicaion of nudear tetiniques ér ervironment pesevation in resouce 1994 1996

extraction and prcessing

Labelling, quality contol and t¢inical evaluaion of monotonal 1994 1996
antibodies ér scintigaphy

Optimizaion of the poduction and quality cordt of radiotheepeutic adiorudides 1993 1996
and adiophamaceuticals

Development of gents br imaging cental neual system eceptors based on téometium99m 1996 1999
Tedhnetium99m labelled pgtides br imaging of peipheral receptors 1996 1999
Nudear analtical tetniques in amospheic and surfce vater pollution studies (ARCAL) 1995 1998

Radidion Safety
Occupdional radiation protection

Intercompaison of in vivo counting systems using @ferenceAsian phantom 1995 1997

ReferenceAsian man poject Phase lltngestion and @an content of 1995 1997
trace elements of imp@nce in adidion protection

Limitations of mdiogpidemiolajical assessmentsif stohastic adigion 1994 1997
effects in eldion to rmdidion protection

Radidion protection in dignostic adiolagy in Asia and the & East 1994 1997

Radidion protection in dignostic adiolagy in eastem Eulopean countes 1993 1997



Co-ordinated Resear ch Programmes (cont.)

Radiaion protection of the pulz and the emironment

Radiorudide transer to humans in ¢pical and subtipical ewvironments
Accident sgelity at sea dung the tanspor of radioactve maerial

Development of elevant accident da for quantifying isks associzd
with the tianspot of radioactve maerial

Regional pesonal dosimeyr intercomparson

Intercomparson for individual monitoing of extemal exposue from photon adigion
Sak transpot of radioactive maerial

Accident sgelity at sea dung the tanspor of radioactve maerial
Assessment of the s of uanium heafluoride (UF;) transpot padages in fres

Development of elevant accident da for quantifying isks associad with the tanspot
of radioactve maerials

Safety of Nudear Installations

Engneeiing sakty issues ofudear power plants

Bendmaik study for seismic angkis and testing dVWER type mdear paver plants
Management of geing of the conate containmentuilding
Management of geing of in-containment insimentaion and conwl cables

Seismic dta for the siting and siteevalidation of rudear facilities
Opeimational sakty of udear power plants

Development of methodobgies for optimizdion of sukeillance testing and maintenance
of sakty relaed equipmenttanudear paver plants

Reseath reactor saéty
Applicaion of non-destictive testing and in-seice inspection toaseath reactos
Nudear sakty assessmentaatices

Validaion of accident and satfy anaysis methodolgy

Collection and kassiication of human eliability data for use in
probabilistic sakty assessments

1994

1994

1994

1996

1996

1994

1992

1994

1993
1992
1992
1989

1996

1995

1995
1994

1997

1997

1997

1998

2000

1997

1996

1997

1996
1995
1995
1996

1999

1998

1998
1997



Training cour ses, seminar s and w orkshops in 1996
(with location)

Nuclear Power

Interregional couse on electcity demand érecasting ér nudear paver planning

Regional couse (Asia and &ific) on intgrated enegy and elecicity planning
for nudear paver deselopment with emphasis on the ENPEPkage

Regional workshop (Euope) on elecic system gpansion planning (WSP)

Regional workshop (Ld&in Ametrica) on the eview of expelience
in the use oAgeng planning methodolgies

Regional workshop (vestAsia) on elecic system gpansion planning (WSP)
Interregional couse on qualitation of opegtions pesonnel

Interregional couse on geing phenomena and diaosis 6r PWR type eactos
Regional couse on mdear paver plant maintenance

Regional workshop on theale of rudear paver plant mangement
in pulic information

Regional workshop on modifying thexésting oiganizaional stucture
to adieve better esults

Regional workshop on margement toolsdr economic angbis

Regional workshop on the &ining retraining qualification and licensing
of nudear paver plant mangement pesonnel

Seminar on systertia gpproad to training based psonnel taining for
nudear paver plants — needs awais

Seminar on systertia gpproad to training based psonnel taining for
nudear paver plants — design phase

Management varkshop on quality assance implement@sn and sadty cultue

Radioactive Waste Man@ement

Regional workshop (AFRA-1) on the adoption and ieomizdion
of sakty regulations in mdioactve waste mangement

Regional couse on a n@onal systemequired for the mangement
of radioactve waste fom rudear gplicaions

Interegional couse on the mam@ment of adioactve waste fom rudear paver plants

Regional workshop (AFRA-1) on modalitie®f the pomulgation
of waste mangement egulaions and guidelines

Regional couse on the mamgment of adioactve waste fom rudear aplicaions

Regional couse on adioactve waste mangement inWWERs

Regional couse on the near sade disposal of {8 and intemedide level wastes

Workshop on the planning and maeaent of decommissioningfWWER rudear paver plants
Workshop on evironmental estogtion in cental and easter Euope

Course on mdne radioactvity studies

Workshop on alphaadioactvity

USA
Thailand

Lithuania

Brazil

Kazakstan

Spain

Gemary

Russian Edegtion

Czech RepuHbic

Bulgairia

Russian Edegtion

Russian Edestion

Ukraine

Ukraine

India

Morocco

Egypt

France

Tunisia

Chile

Hungary

United Kingdom
Gemary

Ukraine; Romania
Finland

Turkey



Training cour ses, seminar s and w orkshops in 1996 (cont.)

Compaiative Assessment of Nuear Power
and Other Enegy Sources

National workshop to pesent the DECADES computer tools anthdases

Regional couse on DECADES
National workshop to pesent the DECADES computer tools anthdases

Interregional workshop on the use of the DECADES computer tools atabdses

Food andAgriculture

Soil fertility, irrigation and cop pioduction

FAO/IAEA regional couse on the use ofudear tetiniques
in studies on soil/planetaionships

FAO/IAEA interregional couse on the use ofudlear tetiniques
in studies of soil/plantaiaionships with emphasis on soibier mangement

FAO/IAEA regional couse on the use ofudear tetiniques
in studies of soil/plantelaionships

Plant breeding and gnetics

FAO/IAEA regional couse on moleculargproates,mutants and other biotenologies
for the impovement of egetaively propagated plants

Regional workshop (AFRA) on implementian of ‘on farm’ evalugion
of improved nutant lines of impdantAfrican cops

Workshop on thealudion of promising ceeal mutants

Workshop on the deslopment of in vito tedniques 6ér mutant selection in da palm

Animal poduction and health

FAO/IAEA regional couse on the use of imumoassg technolagies
for studies on the dimosis and cont of foot-and-mouth disease in Soutkia

FAO/IAEA workshop on the use of RIA kiteif progesteone detemination in milk

FAO/IAEA regional workshop on the use of imumoassg and elated tetiniques
in animal poduction inAfrica

FAO/IAEA regional workshop on impoving animal poduction though
the gplication of feed supplementian stiategies and immnoassyg tedniques

FAO/IAEA national couse on the use of immmoassg methods
for animal disease diaosis and conot

FAO/IAEA interregional couse on the use of molecular eiques
(PCR,DNA probes) br the dignosis and monitarg of the major liestok diseases

FAO/IAEA/ILRI regional workshop on the @demiolayy and monitoing
of tick-bome disease using enzyme imnoassgs.
Insect and pest cortr

FAO/IAEA interregional couse on the use of the sterinsect andelated tetiniques
for the aea wide mangement of insect pests

Brazil; Regoubic of Korea;

United Kingdom
Poland

Repulic of Korea
USA

Ethiopia
FAO/IAEA Laboratory,

Seibesdorf

Mexico

Malaysia

Argentina

Tunisia

Mali

Viet Nam

Peru
Egypt

Sii Lanka
Mongolia
FAO/IAEA Laboratory,

Seibesdorf
Zimbabwe

USA



Training cour ses, seminar s and w orkshops in 1996 (cont.)

Agrochemicals andesidues

FAO/IAEA regional couse on the plicaion of good léboratory practices
in pesticide esidue studies

FAO/IAEA interregional couse on the use o&diotacer chromaographic
and immunodemical tebniques 6r the analsis of pesticides inobd samples

Food iradiation

Regional couse on bod iradiaion

Regional couse on pocess and quality comlrin radigion processing
Human Health

Nudear medicine

Interregional couse on the maintenanaguality contol and upgading of @mma camers
Interregional couse on adiorudide tediniques in medical dgmosis

Regional couse (Afiica) for nudear medicine tdmologists

Regional couse on adioimmnunoscintigaphy

Regional couse on basicaagent poduction methods
for neonéal hypothyroid sceening ly RIA

Regional couse on the mparation of pimary reagents
for neonéal hypothyroid sceening ly RIA

Regional couse on eggent poduction br the detection
of hepditis B makers by radioimnmunoassg

Regional couse on the dignosis and typing of humanthagenic typanosomads
Regional workshop on the seiting and maintenance of cobalt-Gfdiotheepy units

Regional workshop on the upgding of analg gamma camexrs
with IBM PCs and elevant dinic software

Regional workshop on the quality cortt of SPECT systems

Regional workshop on the ééctive use of pdeble image piocessing softare
Regional workshop on the quality corttt of gamma camers

Regional workshop on the quality corttt of gamma camers

Regional workshop on the quality corttk of multi-head SPECT systems

Applied radiation biology and mdiotheiapy
Regional couse (ARCAL) on quality assance in tinical radiotheepy

Regional couse (AFRA) on telniques and dosimatin inteistitial brachytherapy

Dosimety
Regional couse (Asia and &ific) on quality ass@ance and dosimstin radiotheapy
Regional workshop on quality assance br extemal theepy and bacdytherapy

Regional couse on adidion steilization — regulaions and intewational
standads for process wlidaion

Hungary

Austiia

Egypt
Japan

India

Japan

SouthAfrica
UnitedArab Emirates
SyrianArab Repuldic

Egypt

Costa Rica

Brazil
Sudan

Islamic ReuHic of Iran

Peru
Chile
Tunisia
Lebanon

Reputic of Korea

Panama
SouthAfrica

Philippines
Bolivia
Chile



Training cour ses, seminar s and w orkshops in 1996 (cont.)

Nutritional and health elated ewironmental studies

Regional couse (Ldin America and the Cdasbean) on isotope thoiques in humanutrition

RCA aplication of ISO-25 and other inteational QA/QC standals
in laboratories emplging nudear and complementatecniques
for ervironmental angkes (egional RCA,Asia and the &cific)

Detemination of radiorudides in erironmental samples
Analysis of dlorinated pesticides and PCBs
Analysis of petoleum tydrocarbons

Analysis of tace metals in mare samples

Industry and Eath Sciences
Industiial applications

National couse on the use of ionizingdicion in the paymer industy

National couse on the utilizéon of nudeonic equipment in industr

National couse on mdear tetiniques (NCS anddces) in industy

National couse on aplicaions of rudear tetiniques in heatranser equipment
Regional couse (ARCAL) on fundamental aspects aflidion chemisty and gplicaions

Regional couse (ARCAL) on adiosteilization regulaions and
intemational standats for process alidaion

Regional executve mangement seminar (RCA) on theglication of
nudeonic contol systems (NCS) to coal gessing opetions

Regional workshop (RCA) on thepplicaion of NCS to coal mcessing opetions

Regional couse (RCA) on theplication of electon beam tetnology for
the puification of flue gases

Regional couse (RCA) on pocess and quality comirin radigion processing

Regional couse (RCA) on adigion cuing

Regional workshop (RCA) on NCS in the par industy

Regional workshop (RCA) on NDT xeamindion for non-metallic meerials

Regional couse (RCA) on industal steilization (reguléions, standads and erdrcement)
Regional workshop (RCA) onegulaion and inspection of opation of radigion facilities
Regional (AFRA) couse on NDT quality mamg@ment

Regional couse (AFRA) on the gplicaions of mdigion to NDT inAfrican industies
Regional couse (westAsia) on NDT aplicaions in industy

Regional workshop (ARCAL) on high dose dosimgtand pocess and
quality contol in industial radigion processing

Regional seminar (ARCAL) on indus#l gpplicaions of isotopes andidicion

Peru
Repulic of Korea

Gemary/Austia
Morocco

IAEA-MEL, Monaco
IAEA-MEL, Monaco

Costa Rica
Cuba
Venezuela
Colombia
Ecuador

Chile

Thailand

Thailand

Japan

Japan

Japan

China

Singapore

Malaysia

Indonesia

Egypt

SouthAfrica
SyrianArab Repuldic

Argentina

Colombia



Training cour ses, seminar s and w orkshops in 1996 (cont.)

Development of ater resouces

Seminar on the use of isotopehraiues in mane ewironmental studies

Regional workshop on nmeical flow and tanspot modelling br groundvater systems

Group fellowship couse on the use of isotope artemical tebniques
in the exploration and deelopment of gothemal systems in CergtAmerica

Regional couse on adanced pplicaions of isotope tdmiques to
water resouces dgelopment

Regional couse on the plicaion of nudear tetiniques in studies
of the inteconnection beteen surdce and undvater (ARCAL XVIII)

Regional workshop on isotope téoiques in fidrology and godemisty
for geothemal enegy development in EasAsia and the &cific

Interregional couse on isotopemplications for the anajsis
of flow and tanspot dynamics in lydrological systems

Regional workshop br the peparetion of an interegional pioject on the use
of saline goundvater for sustainble plant poduction in baren aeas

Regional couse on the pplicaion of isotope andepdiemical tebniques
to resevoir man@ement in gothemal aeas in L&n America

Regional couse on the use of isotope t@éques in vater resouces deelopment

and mangement

Physical and Chemical Sciences

Nudear daa

Workshop on ndear eaction déa and nidear leactos

Nudear instumentaion

Regional workshop on sttegies for the maintenance of scieitiequipment
Regional couse on the design andwiddopment of small mdear instuments

National workshop on the @plicaion of XRF tetiniques in minal,
industial and emironmental angksis

National couse on theapair and maintenance ofvéch mode pwer supplies
Interregional couse on interdicing in nudear expeiiments

Interegional couse on mdear electonics

National couse on liquid scintillaon counting

National couse on theapair and maintenance ofidear instumentaion
National couse on the testing and quality casitof nudear instuments

Regional workshop on the gpartion of a néional couse on the
repair and opetion of nudear instuments ér industy (ARCAL XIX)

Regional seminar on the pblems of maintenance
and epair of rudear instuments (ARCAL XIX)

Greece
Headquaers

Mexico

China

Chile

China

Headquaers

Pakistan

El Sahador

Morocco

Italy

Sudan
Ethiopia

Nigeria

Zambia

El Sahador
Slovenia

El Sahador
Myanmar
Myanmar
Chile

Brazil



Training cour ses, seminar s and w orkshops in 1996 (cont.)

National couse on theapair and maintenance ofidear instumentaion
(ARCAL XIX)

National couse on theepair and maintenance and quality cohtsf X ray equipment
(ARCAL XIX)

National workshop on the quality cordt of nudear instuments
National couse on design of peer supplies
National couse on the intedcing of pesonal computer

National couse on XRF angkis and pplicaions
Utilization of reseach reactos and paticle acceleators

National workshop on peliminaty studies ér the esthlishment
of a reseach reactor inTunisia

Ragional workshop (AFRA) on eseach reactor utilizéion
Chemisty

Advanced egional workshop (ARCAL) on hanonizdion of registration and contl of
radiophamaceuticals in Litn American counties

Regional adranced wrkshop (ARCAL) on adiophamacokinetics

Regional workshop (ARCAL) on theapeutic ediorudides
and aediophamaceutical psduction

Radidion Safety

Interregional couse on the planningrganizdion and implementan
of radidion protection @& a ndional level

Joint IAEA/European Commission caag on the saftranspor of radioactve maerial
Regional post-gadude eductonal couse on adidion protection

Regional post-gadude eductonal couse on adidion protection and ndear saéty

Regional (RCA) taining couse on implementin of the IAEABasic Safety Standads
Regional (RCA) taining workshop on contamirtieon monitoing

Regional couse br radigion protection oficers

Regional couse on natitation, licensing and condl of radigion souces

Regional couse on tebniques 6r extemal and intemal dose assessment

Regional workshop on em@eng planning accident assessment
and esponse toutlear and adiolagical accidents

Regional workshop on maintenance andube shooting of adigion monitoing equipment

Regional workshop on adidion protection and quality assamce
in diagnostic adiology

Regional workshop on adigion protection infastucture

Second n@onal workshop on ndear and adigion sabty

Panama

Uruguayy

Viet Nam
Sii Lanka
Sii Lanka
Thailand

Tunisia

SouthAfrica

Venezuela

Mexico

Peru

USA

Belgium
France

Argentina;
Russian Edegtion

India

Japan

Ghana

Cuba

SaudiArabia
UnitedArab Emirates

SouthAfrica
UnitedArab Emirates

Yemen

Cuba



Training cour ses, seminar s and w orkshops in 1996 (cont.)

Safety of Nudear Installations

Intemregional couse on ire saéty and ewironmental qualitation USA; Canada
of equipment impdant to saéty in rudear paver plants

Interregional couse on opetor/regulaory interface br nudear paver plants USA
Interregional couse on saty review and upgading of udear paver plants USA
Regional couse on assessment beiques Spain

for the opestional saéty of rudear paver plants

Regional couse on gnerl gpproad to rudear saéty Finland
(principles and fundamentals)

Regional couse on egulaory contiol of nudear paver plants Repubic of Korea
Regional couse on egulaory contol of nudear paver plants (ér nevcomes) Gemary
Safeguards

OPANAL seminar Jamaica

Stae’s system of accountingif and conl of nudear maerial Russian Edegtion

Direction and Suppdr

Seminar 6r nudear lavyers and egulaors from easter Euopean counies and the NIS Romania

Regional workshop on ndear information systems Malaysia;
SyrianArab Repubic

INIS training seminar Headquaters

Physical potection of mdear maeral Czech Repubic



Publications issued in 1996
(with series and n umber)

Nuclear Power

Enengy, electicity and rudear paver estimées br the peiod up to 2015 Reference D& Seies No. 1
Reference D& Seies No. 2

Safkty Seies No. 50-C/SG-Q

Nudear paver reactos in the verld

Quality assuance br sakty in rudear paver plants and othemdear installéions

Policy issues ér nudear paver piogrammes
Operting expetience with midear paver stdions in Member Stas

Nudear paver plant pesonnel taining and its ealuaion:
A guidebook. Executive summay

Nudear paver, nudear fuel gcle and vaste mangement:
Staus and tends 1996

Recent gpeiience in the use of IAEA planning methodgiks for enegy,
electicity and rudear paver planning among Member $ta of Euope
the Middle East and Ndin Africa

Design and deslopment staus of small and mediuneactor systems 1995

Tedhnical feasibility and eliability of passve saéty systems
for nudear paver plants

Review of design pproades of aslanced pessuized LIWRs

Progress in desigmeseach and deelopment and testing of § systems
for adranced vater cooled eactos

Fast eactor deabase
Progress in liquid metaldst eactor tebnology

Compaison of obsered efects with computer siotated efects on
reactor coes flom seismic disturbances

Absorber meerials, contiol rods and designs of shutdio systems
for adranced liquid metalafst eactos

Conceptual design of athnced &st eactos

Fast eactor fuel &ilures and steamegeetor leaks:Transient
and accident angdis proades

Design and deslopment of gs cooledeactos with dosed gcle gas turbines
Graphite modeator life g/cle behaiour

Sak coe mangement with nmable absorbes inWWERs

Options identication programme br demonsgtion of nudear desalingon

Potential br nudear desalingon as a sowe of lav cost pothle water
in North Africa

Advanced fuels witheduced actinideenestion

Designing mdear paver plants ér improved opeation and maintenance
Good pactices 6r cost effective maintenance ofudlear paver plants
Performance angkis of WWER-440/230 eactos

Computeized suppdrsystems in ndear paver plants

Special pulication

Annual pubication

Tedhnical Rgorts Seies No. 380/ES

Part C of the IAEAYearbook 1996

IAEA-TECDOC-863

IAEA-TECDOC-881
IAEA-TECDOC-920

IAEA-TECDOC-861
IAEA-TECDOC-872

IAEA-TECDOC-866
IAEA-TECDOC-876
IAEA-TECDOC-882

IAEA-TECDOC-884

IAEA-TECDOC-907
IAEA-TECDOC-908

IAEA-TECDOC-899
IAEA-TECDOC-901
IAEA-TECDOC-858
IAEA-TECDOC-898
IAEA-TECDOC-917

IAEA-TECDOC-916
IAEA-TECDOC-906
IAEA-TECDOC-928
IAEA-TECDOC-922
IAEA-TECDOC-912



Publications issued in 1996 (cont.)

Management of pocurement actiities in a midear installéion
Processing of ndear paver plant vaste sttams containing bir acid
In-core fuel mangement benomaks for PHWRs

Tedhnical basisdr the ITER intem design eport, cost eview and
sakty anaysis

ITER Council poceedings1995

ITER inteim design eport pakage and elevant documents
ITER inteim design eport pakage documents

ITER monthy newsletter

Nudear Fusion

Nuclear Fuel Cyde

Guidebook to accompanthe IAEA ma: World distibution of uanium d@osits

The Nudear Fuel Cyte Informaion System.
A directoly of nudear fuel gcle facilities: 1996 edition

Design and pedrmance oWWWER fuel

Management and stage of spent ndear fuel & reseath and testeactos
Spent fuel margement:Current stéus and pospects 1995

Significant incidents in ndear fuel gcle facilities

Fuel tetinolagy and perbrmance of non-ater cooled eactos

Behaviour of LWR core madeiials under accident conditions

Guidebook on the deelopment of egulaions
for uranium deosit deelopment and @duction

Uranium Poduction Sadty Assessmenieam — UPSA —
An intemational peer eview sewice for uranium poduction &cilities

Innovations in uanium eploration, mining and pocessing temiques,
and nev exploration taget aeas

Steps for prepaiing uranium poduction gasibility studiesA guidebook
UPSAT guidelines:1996 edition

Radioactive Waste Mana@ement

Environmental impact ofadioactve releases

Cleaiance leels for radiorudides in solid meerials. Applicéion of
exemption pinciples. Inteim report for comment

Modelling of radiorudide interception and loss ftesses
in vegetaion and of tanser in semi-ntural ecosystems.
Second eport of theVAMP Temestial Working Group

Planning br ervironmental estogetion of radioactvely contaminged sites
in cental and easterEuope

Applicaion of quality asswance to adioactve waste disposakfilities

IAEA-TECDOC-919
IAEA-TECDOC-911
IAEA-TECDOC-887

IAEA/ITER EDA/DS/07

IAEA/ITER EDA/DS/08
IAEA/ITER EDA/DS/09
IAEA/ITER EDA/DS/10

Monthly joumal

Special pulication
Special pulication

Tedhnical Reorts Seies No. 379
IAEA-TECDOC-900
IAEA-TECDOC-894
IAEA-TECDOC-867
IAEA-TECDOC-850
IAEA-TECDOC-921
IAEA-TECDOC-862

IAEA-UPSAT-96

IAEA-TECDOC-868

IAEA-TECDOC-885
IAEA-TECDOC-878

Proceedings Sérs

IAEA-TECDOC-855

IAEA-TECDOC-857

IAEA-TECDOC-865

IAEA-TECDOC-895



Publications issued in 1996 (cont.)

Validation of models using Cheobyl fallout dda from southen Fnland —
Scenaio S. Secondeport of theVAMP Multiple Pathways Assessment
Working Group

Issues inadioactve waste disposal

Requiements and methodesrflow and intemedide level waste
padkage accetability

Conditioning and intém stotage of spentadium souces

Compaiative Assessment of Nuear Power
and Other Enegy Sources

Electiicity, health and the eironment:Compastive assessment
in suppot of decision making

Comparson of enggy souces in tems of their full-enegy-chain
emission &ctos of geenhouse ases

Health and evironmental aspects otidear fuel gcle facilities
Food andAgriculture

Food iradigion with emphasis on pcess contl and accptance imAsia
Nudear methodsdr plant mutrients and \ater balance studies

Nudear tetiniques to assessigation stedules ér field crops

Isotope studies on plantqatuctiity

Use of nutdion tediniques ér improvement of cezals in Lain America

Development of €ed supplementian stiategies for improving ruminant
productvity on smallholderdms in Lain America thiough the use of
radioimmunoassg techniques

Standadization of medfy trapping for use in stéle insect tebnique pogrammes

Applicaion of an imnunoassg method to impove the dignosis and conbt
of African typanosomosis

Irradigion of “red” mea

Insect and pest comirnevsletter
Agrochemicals andesidues nesletter
Soils navsletter

Mutation breeding nessletter

Animal production and health nesletter

Food iradigion newsletter

Human Health

Radidgion dose in adiotheapy from presciption to delvery

Review of dda and methodsecommended in the intetional code of pactice
IAEA Tedhnical Reports Seres No. 277absorbed dose detaindion
in photon and eleatn beams

IAEA-TECDOC-904

IAEA-TECDOC-909

IAEA-TECDOC-864

IAEA-TECDOC-886

Proceedings Sés

IAEA-TECDOC-892

IAEA-TECDOC-918

IAEA-TECDOC-871
IAEA-TECDOC-875
IAEA-TECDOC-888
IAEA-TECDOC-889
IAEA-TECDOC-859
IAEA-TECDOC-877

IAEA-TECDOC-883
IAEA-TECDOC-925

IAEA-TECDOC-902

IAEA-TECDOC-896
IAEA-TECDOC-897



Publications issued in 1996 (cont.)

Suwvey of reference meerials, Vol. 2: Environmentaly relaed reference meerials
for trace elementsiudides and micvcontaminants

SSDL Nevsletter

Industry and Eath Sciences

Residence time disbution software anaysis. Users mamal
Nudear tetiniques in the coal indugtr

Isotope feld gpplicaions for groundwvater studies in the Mile East
Manual on mghemadical models in isotopeyrogeolagy

Thin layer actvation method and itspplicaions in industy

Physical and Chemical Sciences

Plasma pysics and contlled rudear fusion eseath 1994

Nudear leseach reactos in the vorld

CINDA 96: Index to literature and computeilés of micioscopic neutin dda
Microanaysis daa acquisition and coral program: Users mamal

SPEDAC Pio for DOS Forma conversion of spectil dda
from rudear peiiments. Uses mamal

Manual for troubdeshooting and upgding of neuimn geneetors

Antibodies immobilizd on mgnetic paticles for radioimmunoassg and
immunoradiometic assg of homones

Intemational Cente for Theoetical Plysics, Trieste Scientifc actiities in 1995
Acceleitor Newsletter

Intemational kulletin on @aomic and molecular da for fusion,Nos 50,51
Nudear Daa Newsletter

Index of nudear daa libraries (evision 96)

On-line rudear dda sevices:A users mamal (revision 96)

Selection of waludions for the FENDL/A-2 actiation cross-section likary

Activation cross-sectionsofr the gnegtion of long lived ladiorudides
of importance in fusioneactor tehnology

First Reseath Co-odinaion meeting on ttium retention
in fusion eactor plasmaating components

Final Reseah Co-odinaion meeting on plasma-intastion
induced eosion of fusion eactor meerials

Neutron Metology File NMF-9: An integrated daabase
for perbrming neuton spectum adjustment calcuians

Electon impact &citation cross-section da for helium

First Reseath Co-odinaion meeting oneaference barged paticle
cross-section dabase 6ér medical adioisotope pgyduction

IAEA-TECDOC-880

Computer Manal Seres No. 11
IAEA-TECDOC-845
IAEA-TECDOC-890
IAEA-TECDOC-910
IAEA-TECDOC-924

Proceedings Sés

Reference Déa Seies No. 3
Annual pulication

Computer Manal Seies No. 9

Computer Manal Sefres No. 10

IAEA-TECDOC-913
IAEA-TECDOC-914

IAEA-TECDOC-915

IBAMD/50-51

IAEA-NDS-7
IAEA-NDS-150

INDC(NDS)-341
INDC(NDS)-342

INDC(NDS)-345

INDC(NDS)-346

INDC(NDS)-347

INDC(NDS)-348
INDC(NDS)-349
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Second Reseeln Co-odinaion meeting on deslopment of
reference input pameter libary for nudear model calculions of rudear daa

Bendmak validation of FENDL-1
Advisory Group meeting on completion of FENDL-1 and strFENDL-2

Improvement of measementsTheoetical computdons and ealudions
of neuton induced helium jduction coss-sections

Second Reseeln Co-odinaion meeting on collection andiaudion
of reference dta for themomedanical popeties
of fusion eactor plasmaating maerials

Intemational benbmalk calculdions of adioactve inventory
for fission eactor decommissioning

Selection of basicvaludions for the FENDL-2 libary

Nudear Reaction Da Centes Netvork

Advisory Group meeting on co-dination of the Nutear Reaction Da
Centes eport

Radidion Safety

Direct methodsdr measung radiorudides in the human bgd

Intemational basic sadty standats for protection @ainst ionizing adigion
and br the sadty of mdigion souces

Emegeng planning and mpardnessdr re-enty
of a rudear pavered s#ellite

Radigion protection and the sefy of mdidion souces

Radigion and societyCompehending adigion risk, vol. 2

One decade after Chreatyl: Summing up the consequences of the accident
The Intenational Chenobyl Project.An Overview

An electon acceleator accident in HanolViet Nam

The radiolagical accident athe iradigion facility in Nesvizh

Lessons leared flom accidents in indusal irradigion facilities

Radiolagical conditions &Bikini Atoll: Prospectsdr resettlement

Manual for the dassifcation and pioritization of risks due to
major accidents in pcess andelaed industies

Assessment ande@ment of etemal and intemal radiorudide contaminton

Methods or estimaing the pobability of cancer
from occup#onal radigion exposue

Estalishment and use of tianal registries for actinide elements in humans
Radiodosimetr and peventive measwas in the eent of a mdear accident

Directoy of naional competent authibies’ approval cetificates
for pakage designspecial brm maerial and shipment
of radioactve maderal, 1996 edition

Supplement to saftranspot of radioactve mderial — Second edition

INDC(NDS)-350

INDC(NDS)-351
INDC(NDS)-352
INDC(NDS)-353

INDC(NDS)-354

INDC(NDS)-355

INDC(NDS)-356
INDC(NDS)-359
INDC(NDS)-360

Safkty Seres No. 114
Safkty Seres No. 115

Safkty Seres No. 119

Safkty Seres No. 120
Proceedings Sés
Proceedings Sés
Miscellaneous pukzation
Miscellaneous pukzation
Miscellaneous pukzation
Miscellaneous pukzation
Special pulication
IAEA-TECDOC-727 (Re. 1)

IAEA-TECDOC-869
IAEA-TECDOC-870

IAEA-TECDOC-879
IAEA-TECDOC-893
IAEA-TECDOC-903

Training Couses Sees No. 1



Publications issued in 1996 (cont.)

The saé use of adidion souces

Manual on @mma adiography

Manual on shielded eihesures

Manual on udear qauges

Manual on high eneyy teletheapy

Manual on badytherapy

Manual on theapeutic uses of iodine-131

Manual on self-containedagnma iradiaors (cdegories | and 1l1)
Manual on panamic gamma iradigors (cdegories Il and V)

National competent authities responsite for goprovals
and authdreations in espect of the &nspot of radioactve mderial —
List No. 27 (1996 edition)

Safety of Nudear Installations

Human eliability analysis in pobabilistic sakty assessment
for nudear paver plants

Assessment of theverall fire saéty arangements ainudear paver plants

Procedues br conducting prbabilistic sakty assessments
of nudear paver plants (leel 3)

Extemal man-inducedwents in elaion to rudear paver plant design
Inspection and enfcement i the egulaory body for nudear paver plants
Defence in dpth in rudear saéty

Nudear Saéty Review 1996

Advances in the opational saéty of rudear paver plants

Selected satty aspects o0NWWER-440 model 213udear paver plants

Simulation of a loss of coolant accident without higlegsue injection
but with secondar side Ieed and éed

Development of sadty relaed epett systems
ASCOT guidelines — evised 1996 edition

Applicaion and deelopment of pobabilistic sakty assessment
for nudear paver plant opeations

OSART programme highlights 1993-1994. Optional saéty piactices
in nudear paver plants

Opexstional saéty expetience Eedbak by means of uasual @ent eports
Approades to the saty of futue rudear paver plants

RBMK nudear paver plants. Genér sakty issues

Guidelines ér accident angkis of WWER rudear paver plants

Tedhnical basisdr instumentdion and conil design impovements
in WWER-440/230 ndear paver plants

Training Couses Sees No. 6
IAEA-PRSM-1 (Re. 1)
IAEA-PRSM-2 (Re. 1)
IAEA-PRSM-3 (Re. 1)
IAEA-PRSM-4 (Re. 1)
IAEA-PRSM-5 (Re. 1)
IAEA-PRSM-6 (Re. 1)
IAEA-PRSM-7 (Re. 1)
IAEA-PRSM-8 (Re. 1)
IAEA-NCAL-27

Safkty Sefres No. 50-P-10

Safkty Seres No. 50-P-11
Safkty Seres No. 50-P-12

Safkty Seres No. 50-SG-D5 (Rel)
Safkty Seres No. 50-SG-G4 (Rel)
INSAG Sefes No. 10

Part D of the IAEAYearbook 1996
Proceedings Sés

Miscellaneous pukzation

IAEA-TECDOC-848

IAEA-TECDOC-856
IAEA-TECDOC-860
IAEA-TECDOC-873

IAEA-TECDOC-874

IAEA-TECDOC-891
IAEA-TECDOC-905
IAEA-EBP-RBMK-04
IAEA-EBP-WWER-01
IAEA-EBP-WWER-02



Publications issued in 1996 (cont.)

Safty issues and theianking br
WWER-440 model 213udear paver plants

Databases on safy issuesdr WWER and RBMK eactos: Users mamal

Safty issues and theiamking br
WWER-1000 model 320udear paver plants

WWER-440/230 eactor pessue \essel intgrity

Development of meases to assess the edf of isting rudear paver plants
and the dectiveness ofagulaions and egulaory actions
(including ‘presciptive’ and‘performance basedipproades)

Direction and Suppdr

IAEA Yearbook 1996

INIS Periodic Report 1995

IAEA-EBP-WWER-03

IAEA-EBP-WWER-04
IAEA-EBP-WWER-05

IAEA-EBP-WWER-06
PDRP-1

Annual pubication

IAEA-INIS-PER95



ABACC
ARCAL

BWR

CRP
EURATOM
FAO
FORATOM
HWR
IAEA-MEL
ICTP

ILO

INDC

I0C

ISO

LWR

NEA
OECD
OLADE
OPANAL

PAHO
PHWR
PWR
RBMK
RCA

SQ

UNDP
UNEP
UNESCO
UNIDO
UNSCEAR
WHO
WMO
WWER

Brazilian—Argentine Agency for Accounting and Control of Nuclear Materials

Regional Co-operative Arrangements for the Promotion of Nuclear Science
and Technology in Latin America

Boiling water reactor

Co-ordinated research programme

European Atomic Energy Community

Food and Agriculture Organization of the United Nations

Forum atomique européen

Heavy water reactor

IAEA Marine Environment Laboratory

International Centre for Theoretical Physics

International Labour Organisation

International Nuclear Data Committee

Intergovernmental Oceanographic Commission (UNESCO)

International Organization for Standardization

Light water reactor

Nuclear Energy Agency of the OECD

Organisation for Economic Co-operation and Development

Organizacion Latinoamericana de Energia

Organismo para la Proscripcion de las Armas Nucleares en América
Latina y el Caribe

Pan American Health Organization/WHO

Pressurized heavy water reactor

Pressurized water reactor

Light boiling water cooled graphite moderated pressure tube reactor (former USSR)

Regional Co-operative Agreement for Research, Development and Training
Related to Nuclear Science and Technology

Significant quantity

United Nations Development Programme

United Nations Environment Programme

United Nations Educational, Scientific and Cultural Organization

United Nations Industrial Development Organization

United Nations Scientific Committee on the Effects of Atomic Radiation

World Health Organization

World Meteorological Organization

Water cooled and moderated energy reactor (former USSR)
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