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Foreword

The critical need for organized and well implemented
nuclear instrument maintenance has been demonstrated
during the past two decades, and reflected in many
requests for technical assistance in this field. Regional
cooperation in instrument maintenance is a relatively new
topic. Experience collected in the limited cooperation in
Latin America, Africa and Asia and Pacific region
indicates that it would be of great help to have some
definitive guiding lines as to the optimal manner for
implementing coordinated regional projects.

The Advisory Group at its meeting in January 1991
addressed these problems. A number of aspects were
discussed, analyzed, and some concrete
recommendations were prepared.

The meeting of the Advisory Group was the first action
under the new IAEA project entitlecf'lnstrumentation
Maintenance", which is part of the area of interest called
"Nuclear Instrumentation", established in the IAEA
programme in 1991.

It is expected that the observations and
recommendations of the Advisory Group will be used as a
guide and advice for the formulation and implementation
of the regional activities in the field of nuclear instrument
maintenance.

Following the kind invitation of the Government of
Vietnam, the meeting of the Advisory Group was
organized jointly by the VINATOM (Atomic Energy
Commission of Viet Nam), Nuclear Research Center in
Dalat, and International Atomic Energy Agency. It was
held in Dalat, Viet Nam, where the members of the group
enjoyed the excellent organization of the local
counterparts, and their hospitality. This was an essential
ingredient in the work of the group which resulted in the
present document.
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SUMMARY

The present document was prepared in an effort to collect the observations, facts, and
recommendations related to the programming and implementation of regional projects on
nuclear instrument maintenance.

To set the stage for achieving the above mentioned goals, the following specific aspects of
nuclear instrument maintenance are analyzed in Chapters 2 and 3: the environments
typical for nuclear instrumentation laboratories in developing countries, and the specific
conditions facing the maintenance engineers, are described.

The limited past experience is summarized in Chapter 4 which concisely describes the
cooperation of the Latin American countries under the ARCAL scheme, and the results
obtained in a project located in selected African countries.

In a developing country, it is seldom possible to employ sufficient staff so that a group can
devote itself completely to the maintenance problems. As a rule, it is necessary to
integrate the maintenance tasks with the development work. In Chapter 5, some of the
considerations on this topic are presented.

The proper maintenance of nuclear instruments should start at the time when the
equipment is being ordered. Chapter 6 provides a number of comments and
recommendations with the intention of indicating the actions needed for optimal selection
of newly ordered instruments. A technically sound decision at that time will greatly facilitate
the maintenance at a later date.

The requirements for maintenance of nuclear instruments cover a very wide range, from
classic hardwired units to modern micro-computer based equipment. Accordingly, the
scope of the maintenance is rapidly expanding, new problems emerge, as indicated in
Chapter 7.

In the following five chapters, the specific observations and recommendations pertaining to
the field of nuclear instrument maintenance are presented:

• Training is and will remain the most beneficial components of a regional project.
The different options which can be exploited, together with the expected results, are
analyzed in Chapter 8.

• The shortage of information needed as the basis for sound decisions on the
maintenance strategies, is a limiting factor in the planning of good regional projects.
In Chapter 9, some suggestions on the type of required information, and on
possible methods to collect it, are presented.
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The spare parts service, a critical feature of any maintenance project, is elaborated
in Chapter 10, and a number of suggestions are given.

The topic of regional centers of excellence is treated in a rather cautious manner in
Chapter 11.

• One of the important objectives of a regional project is to create a pool of
competent experts who can solve the local maintenance problems. This topic is
discussed in Chapter 12, in which some recommendations are also presented.

Chapter 13 is concerned with the manpower problems. The recognized difficulties at
national level are registered, and a possible strategy for efficient operation of a regional
project is described.

It will be rather important to synchronize the actions on the regional scale with the
requirements and capabilities of the laboratories in participating countries. Some
thoughts about this topic are collected in Chapter 14.

The Advisory Group members did not feel comfortable about identifying the sources for
financing of regional projects. Nevertheless, some marginal remarks can be found in
Chapter 15.

In view of the fact that several UN specialized agencies, and other international
organizations have recognized the critical need for instrument maintenance, Chapter 16
offers some observations and suggestions about the more efficient cooperation in this
respect.

It should be realized that most of the facts and recommendations presented in the report
of the Advisory Group refer specifically to the field on nuclear instrument maintenance.
No claims are made for a more universal applicability of the conclusions. On the contrary,
it is understood that in another field a totally different scheme of regional cooperation
could and should be developed.
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KEY RECOMMENDATIONS

Throughout of the document, the reader will find a large number of specific
recommendations on individual topics. In the following, some of the more general, and in
the view of the Advisory Group, most essential points are summarized. These are the type
of recommendations that should be implemented with priority, and as soon as possible.

ONE

TWO

THREE

FOUR

FIVE

The ongoing training activities in nuclear instrumentation and electronics
should be extended to include new training schemes designed specifically
for education in maintenance and repair. One recommended training
method covering classic and computer-controlled nuclear instruments, is a
tutorial, on-the-job training for a small group of participants under the
guidance of an expert. By organizing such training on a regional scale, the
local training potential will be improved; this will contribute to the
establishment of a regional pool of maintenance and repair experts.

In order to avoid isolation as well as duplication of work, it is strongly
recommended that an intensified information exchange among
laboratories and regional centers is established, by means of step by step
activities such as :

• implementing the information pool scheme,

• organizing interlaboratory seminars,

« publishing a nuclear instrumentation newsletter reporting on regular
activities and achievements of regional laboratories.

The spare parts service for nuclear instruments should be organized in all
geographical regions. In its initial stage, it will be operated from the IAEA
Headquarters. As soon as feasible, the responsibility for the service
should be transferred to a selected and qualified institution in each region.

With minimal support, a recognized laboratory in the region could be
promoted to become a regional center for training and/or repair of nuclear
instruments; in time, it could become the focal point for development of
local expertize in the field.

The proper selection of the equipment to be ordered for a nuclear project
can greatly facilitate the maintenance tasks. Installation, maintenance and
training topics should be carefully considered at the time of placing an
order, as they can add up to 50 % to the cost of the instrument. Efforts
should be made to arrange for bulk orders in a region whenever possible;
this will also reduce the number of required replacement and spare parts.
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Evaluation of nuclear equipment performance especially in respect to
operating conditions in developing countries, should be improved.

Adequate and efficient management practices, team work, and integration
of regional and national projects are the major impediments functioning of
maintenance and repair laboratories. Senior managers should become
familiar with operation of other laboratories in the region, to be in position
to improve their own practices.
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Chapter 1

INTRODUCTION
The objectives of the Advisory Group on Regional Cooperation in Nuclear Instrument
Maintenance, and the boundary conditions which apply to the results and
recommendations of the Group, are presented below.

Proper nuclear instrument maintenance is the essential precondition for any experimental
work in nuclear sciences and technology. With the rapidly increasing sophistication of
nuclear instrumentation, and considering the rather specific conditions that prevail in
many IAEA Member States, this topic is gaining in importance, and has a strong economic
implication. There is a general opinion that a regional, and possibly interregional
cooperation in the field might be advantageous, and economically beneficial to all
participating parties. The experience in such cooperation is limited, but sufficient that
some reliable observations can be made, some conclusion can be drawn, and some
recommendation for the possible future development can be presented. This was the task
of the present Advisory Group.

For the correct understanding and interpretation of the ideas presented in the report, it is
essential to define the terms of reference, and to understand the constraints and the
limitations of the group:

- It was not the intention of the Advisory Group to show, at any cost, the necessity and
advantages of a regional cooperation in nuclear instrument maintenance; the intention
was to present a sober and realistic evaluation of the potential and possible benefits that
arise from regionally coordinated actions, and to balance them in economical terms.

- It is realized that not all the general guiding principles as developed in the present
document, can be applied to all regions at all times; the specific local conditions are to be
considered, as are the human and material resources.

- It was not entirely possible to avoid all general statements. Nevertheless, an effort is
made in the report to restrict them to a minimum, to focus on the details of the regional
cooperation, and to spell out the concrete problems and their possible solutions.

- In a regional cooperation, there are many social and political implications. They are
largely avoided in the present report. The emphasis is placed on technical issues of direct
relevance to the nuclear programmes and their instrumentation.

- Most of the report was prepared with the developing Member States in mind. The
possible contribution of the industrialized countries is in the present context limited to their
role as a promoter, and perhaps as a good example for organized and functioning nuclear
instrument maintenance.
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The Advisory Group was composed of technical persons who have been associated with
the IAEA programmes of technical cooperation, be it as the experts in developing
countries, or as the lecturers and instructors in the IAEA organized training courses. Thus,
they bring with them both the necessary technical knowledge, as well as the experience in
organization and implementation of technical projects in developing countries. The list of
participants is presented in Annex 1.

A very important consideration, the financing of regional projects, is only marginally treated
in this report. Whatever remarks and conclusions are made in this respect are based on
the rather limited experience gained in ongoing cooperation activities which might not be
representative in a broader context.

At the onset, the importance of the topic "nuclear instrumentation maintenance" should be
realized, and placed in proper perspective in relation to overall nuclear programme of a
country or an institution. Nuclear instrumentation is a common denominator to all
experimental nuclear programmes. Without the proper operation of nuclear instruments,
experimental nuclear science cannot be carried out in fundamental or applied research.

On a number of occasions, different authorities including the IAEA Board of Governors,
have called the attention of the Agency's Secretariat to the questions related to the faulty
nuclear instruments in the laboratories of developing countries, and have offered general
advice and recommendation for solution of the problem. In visiting such laboratories, the
IAEA Technical Officers have realized the urgency to establish suitable mechanisms that
will assist the developing countries in proper maintenance, servicing and repair of nuclear
instruments.

The unsolved problem was to translate the general observations and recommendation in
concrete technical proposals, and to find appropriate schemes for implementation of good
maintenance projects in developing countries. A number of Technical Cooperation
projects has been implemented in this field, and to some extent, positive results were
achieved.

The idea of a regional cooperation in the field of nuclear instrument maintenance was
forwarded some time ago, and has now received formal approval. In this report, at
different occasions, two regional projects, in Latin America and Africa are mentioned.
These were the first systematic efforts to introduce a operational regional cooperation
project, and some results are available. They are a good basis for further development of
the topic.

Nuclear instrumentation maintenance faces several problems that are typical for this field of
activity. Some are listed below.

1. The in-the-country brain drain is a major factor that has to be considered when creating
national or regional schemes for instrument maintenance. One of the products of a
working regional project will be trained manpower. The better trained a person is in
nuclear instrumentation or electronics, the better chances he has to find a good, relatively
well paid job in the private sector. Hundreds of engineers have disappeared from nuclear
laboratories in this way. There might be a consolation that a well trained person, if
remaining in the country, still contributed to its prosperity; however, this is a poor argument
for the nuclear laboratories that as a rule suffer from critical shortage of staff trained in
nuclear instrumentation.
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2. The maintenance and repair of nuclear instruments is not an easy task. It requires
experience in nuclear electronics, in radiation detectors, in electromechanical devices, in
computers and in software. In addition to instrumentation, a good engineer in this field
should have some knowledge in physics and chemistry, and in computer science. It is very
difficult to find suitable persons, and train them to the level when they can be really useful
asa instrumentation engineers.

3. The field of nuclear instrumentation is rapidly developing. Monthly, new instruments
appear on the market. It is an extremely difficult task to follow this developments. It takes
a special kind of person who is willing to continuously upgrade and update his knowledge
and experience. There are few of those in the world.

4. In most developing instrumentation laboratories, there is a severe shortage of testing
instruments, electronic components, data and text books, and current literature. This is a
heavy handicap to the workers in this field.

For the last twenty years, the International Atomic Energy Agency has supported, thorugh
its Technical Cooperation programme, a number of national projects in the field of nuclear
instrumentation, and considerable progress can be registered. It is difficult to continue
the support of these projects, as they are expected, after some years of benefitting by the
Agency's assistance, to have reached a level of consolidation that warrants their
independence on external assistance. However, for the reason mentioned above, they do,
indeed, still require some external help. A coordinated regional project can assure this
small but essential continuation of the assistance; this might well be the most important
overall contribution of a regional project.

The above remarks indicate that the discussion is about a rather complex topic. The focal
point of the present document is to investigate if a regional cooperation can contribute to
the solution of some of the problems indicated above.
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Chapter 2

CONSTRAINTS IN THE
SOCIO-ECONOMIC ENVIRONMENT
IN DEVELOPING COUNTRIES

Major constraints arising from socio - economic conditions to the development of
adequate capability for nuclear instrument maintenance are ;

• Inadequate management skills and limited application of team
work.

• Inadequate salaries for skilled personnel and their low social
recognition.

• Groups which are too small to make meaningful impact - Inadequate financial
support to the laboratories.

• Political,linguistic,geographical,and economical isolation

Consequences of these constraints and recommendations for their alleviation are
discussed below.

Inadequate management skills and team work

Poor management practices including the need for team work often result in waste of
human and material resources.One can have all the trained engineers and the hardware
but if management fails little or nothing happens.Management and team work refers not
only to the electronics laboratory but also to the institutions and various arms of the
government administration which are responsible for the work of the electronics
laboratory.

Inadequate salaries for skilled personnel and low social recognition

This often leads to trained personnel in government research and development institutions
and universities looking for better paid jobs either in private sector or abroad.Until new
engineers are recruited and trained, activities slow down or are brought to a standstill,
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resulting in waste of resources. It takes a long time to train another person in view of
complexity of nuclear instrumentation.

Groups too small to make meaningful impact on national activities

A laboratory responsible for providing a national repair and maintenance service to other
institutions in the country should have a minimum size of four technical staff. Financial
support for hardware would be a waste for laboratories with a staff size below the
minimum stipulated. Staff requirements for a national repair and maintenance laboratory
would depend on the magnitude of the nuclear activities in the country.

Inadequate financial support to the laboratory

Laboratory with adequate trained staff and capital equipment obtained through either
national or external funding agencies must have adequate funds for consumable supplies
and other recurrent expenditure for operational expenses. Where such funds are not made
available, both trained staff and equipment remain grossly underutilized.

Political, linguistic, geographical and economical isolation

Isolation due to one or more of the above mentioned factors can lead to serious
impediments in development of nuclear instruments maintenance capability. Nuclear
instrumentation is a rapidly developing and changing sophisticated technology. Therefore
isolation necessarily leads to poor technology transfer. Political isolation results in
manufacturers and suppliers in industrialized countries being unable to send their
products to isolated countries. Linguistic isolation makes it difficult for the nationals in the
country to effectively participate in regional and interregional programmes.and to benefit
from international literature. Geographical isolation makes it more costly for nationals of
that country to participate in the activities abroad especially if they have to use their own
funds for such participation. Economical isolation leads to severe problems in arranging
for bilateral aid and for paying by themselves for services and products obtained from
other countries.

Based on the above observations, a number of recommendations are presented below:

O N E T h e problem of the trained staff leaving for better remuneration may be
———— solved by keeping them in the appropriate laboratories by administative

restrictions. However it would be more desirable to use all available means
including a liberal approach of developing a national programme for
saturation training which will ensure continuous availability of skilled
personnel without limitations on the ones who wish to leave. Such a
training programme should include the Incorporation of nuclear electronics
teaching at appropriate levels in universities and technical colleges. Even if
there are too many trained in this specialized field, the problem of finding
suitable employment for them can be overcome by ensuring that their
training is adequately broad to fit them into jobs in industrial electronics.
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TWO

THREE

FOUR

FIVE

SIX

SEVEN

EIGHT

NINE

TEN

Develop regionally or interregionaly accepted examinations, certification
and qualification scheme with appropriate curricula for the different levels
of teaching and training.

Within the institutional framework develop a system that not only permits
but stimulates contract services to be undertaken for other organizations in
the country and the region. Part of the income from such services should
be distributed between the workers, and part can be used to be spent on
building up the institutional infrastructure. By doing so motivation is
generated. Institutional framework should exclude household consumer
electronics.

Encourage use of national skilled personnel as experts in regional and
interregional activities.This will stimulate them to remain at the home
institution with the expectations that trips abroad will bring them not only
extra remuneration but also add to their professional skills.Provide IAEA
with names of skilledpersonnel who could contribute to regional and
interregional activities.

The establishment of regional centers where national skilled persons can
periodically spend sometime (like a sabbatical leave) for upgrading and
refreshing their knowledge and skills.This would also be a forum for
meeting and exchanging information with other experts in the field.

Good management skills can be developed by exposing high level
management to the successful institutions in the region that have being
able to obtain better financial support due to the good management.

Leading the regional groups into scientific competition through exchange
of information on development of new instrumentation and reducing the
downtime and cost of repair of the existing instruments. In the long run that
can create recognition and funding of new projects. Perhaps circulating
regional newsletters will promote this idea (see also Chapter 9). Preferably
all the documentation should be in English.

Regional cooperation should support compiling of inventories on available
instrumentation, skilled personnel, and projects in progress. IAEA should
provide guidelines on how to prepare inventories.

Develop national capability for producing simple teaching and training aids
such as nuclear electronic kits.This would not only enhance repair and
maintenance capability but would also enable the generation of additional
financial resources and recognition to their technical personnel.

Actively encourage and advise all parlies concerned in the country on the
advantages and ways of overcoming the isolation problems. Regional
cooperation would enhance the opportunities of achieving this goal. The
means and ways of doing so would vary according to the circumstances,
and IAEA might be in position to help.
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Chapter 3

SPECIFIC CONDITIONS RELATED TO
DEVELOPING COUNTRIES
Climate and line instability problems

The environmental conditions prevalent in developingcountries often involve high
temperature and high moisture. This problem could be overcome if tropicalized
instruments were used, but that is not usually possible nor economically justified. So, the
recommended solution to this problem is to use the instruments in a laboratory provided
with conditioned environment.

Furthermore, the line voltage in many cases is not steady enough, or may contain spikes
and surges; thus some sort of voltage stabilization and filtering must be used. In more
severe cases, an uninterruptible power supply is needed.

Lack of manufacturers' support

A usual situation in developing countries is that the manufacturers' representatives in
those countries are no more than a commercial firm whose only experience is in selling
instruments, and not in maintaining them. In these conditions, the solution used in
developed countries having a service contract with the local representative cannot be
used, and the institutions have to develop their own repairing facilities. Exceptions can be
personal computers and accesories that can be effectively serviced at local firms,
although they don't represent the manufacturer.

Furthermore, in developing countries many instruments are still used when they are
considered obsolete in developed countries. That means that they have to be modified
when the manufacturer no longer support them with spare parts.

Shortage of trained personnel

One of the major problems is the lack of engineers and technicians having solid
theoretical basis and practice in troubleshooting. The assistance of the Agency by training
courses and fellowships can not change this situation basically, because many of the
trained people leave the research institute for a better-paid job at private firms. In most
cases, the country's educational system cannot provide properly trained young engineers
and technicians for handling nuclear instrumentation problems.

To overcome these difficulties the most important measures can be as follows:
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• to promote better recognition (both morally and financially) of the personnel
working in nuclear institutes,

• to continue providing as much training possibilities as possbile from the Agency

• to assist creating better feedback between nuclear institutes and educational
institutions (universities, technical schools), for elevating the educational level.

Shortage of literature
Some minimun literature is needed in laboratories working in nuclear electronics, but
many do not have it. Some of the literature that is considered strictly necessary is:

• Catalogs on electronic components and devices.

• Service manuals of the instruments used in the laboratory.

• The TECDOCs on nuclear instrumentation edited by the IAEA.

International standards on nuclear instrumentation (IEEE and IEC). (These standards are
not always up to date, but in many cases they are the only reference point on some
subjects).

It is recommended that a suitable number of copies of the relevant TECDOCs should be
sent by the Agency to each country, and that some of the most important standards must
distributed by the Agency.

Service manuals not supplied by the manufacturer are to be firmly requested from the
manufacturer directly by the laboratory, as only in few occasions can the Agency be of
any help. In order to assure that every instrument is covered by the appropriate
documentation, it is recommended that laboratories create and maintain up-dated
inventory of the instruments they have.

Poor in-country cooperation
It has been observed in many cases, that there are several laboratories working in nuclear
electronics in the same country, with poor or no cooperation and/or communication
between them.

Possible contributions by regional cooperation
The following considerations apply to the regional cooperation.

• Countries that have gained experience in environmental and line conditioning in
their laboratories, can help other countries in the region, with similar problems. This
has been already done in Latin America, under the ARCALII Project.

» The problem of the lack of manufacturer support can be reduced by a suitable
interchange of experiences.

• The introduction of a regional information network may allow to maintain a pool of
information concerning the availability of documentation in the region. This work is
done in the ARCAL II project and in the AFRA program, currently covering service
documentation.
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Chapter 4

REGIONAL PROJECTS: PAST
EXPERIENCE
The need for regional cooperation in the field of nuclear instrument maintenance has been
recognized for many years. In different regions, some projects have been implemented.
While a systematic approach, trying to adapt a similar system to all regions, is not
intended, such projects did provide some valuable information on the required scope and
size of the cooperation. A short summary of these efforts is presented below.

EXAMPLE 1 : REGIONAL COOPERATION IN LATIN AMERICA

The Agency approved in 1986 a regional project in Latin America (RLA/4/006 - ARCAL II -
Nuclear Instrumentation) to strengthen the regional capability for the repair and
maintenance of electronic instruments, to promote the establishment of documentation
centers for nuclear instrumentation, and to promote regional cooperation in these fields.

Up to the end of 1990, 15 countries participate in the project, more than 40 expert
assignments have been made on various maintenance related tasks, 22 group training
events have been organized, 6 project-funded fellowships have been awarded, and
equipment worth more than half million dollars have been supplied, mainly in the support
of training courses.

Group training events were regional workshops, seminars and training courses.

Training courses on maintenance covered very specific subjects, such as maintenance of
nuclear instruments modules, radiation protection equipment, nuclear medicine
instruments, industrial nuclear instrumentation, and power supplies in nuclear instruments.
Other training courses covered interfacing, high resolution spectroscopy, software for
nuclear laboratories, printed boards production, multichannel analyzers, etc.

A seminar covered recent advances in nuclear data acquisition, and regional workshops
were held about instrumentation and control of research reactors, computer interfacing,
X-ray spectrometry, local area networks, maintenance of garnma cameras, applications of
programmable logic controllers, etc.

As a result of these actions, at least one functioning laboratory for nuclear electronics has
been established in each of the participating Member States.

In the context of the project, spare parts service was started on a trial basis in 1987 for the
rapid supply of replacement parts for defective equipment that could be repaired locally if
the required parts were available. The service, initially introduced for the period of one
year, was subsequently continued in each of the following years.
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A data bank covering the service manuals available in the region has been set up in one
of the Member States, and can be used by the others.

Initially, the ARCAL II project was financed by the regular programme of the IAEA
Technical Cooperation. Later, the Government of the USA has supported the project
for two years (1988/1989). During the last two years, the project has received the
support from the Government of the Federal Republic of Germany. The
implementation and the success of the ARCAL II project can be to a large extent
ascribed to these contributions which have permuted a better supply of equipment
and an adequate provision of experts.

EXAMPLE 2 : REGIONAL COOPERATION IN AFRICA

The regional project " Nuclear Instrumentation Maintenance "(RAF/4/004) started with
one expert travelling in a number of African countries in 1988. Soon it was found out that it
is impossible to only rely on one expert, or one counterpart, or one Technical Officer for
very complex maintenance problems in a region. Therefore, in 1989, the Instrumentation
Unit of the Agency's Laboratory Seibersdorf proposed to establish a Nuclear
Instrumentation Network for the African Countries (NIN/AF) in order to implement
RAF/4/004 in a regional coordination approach. When the idea of NIN/AF was accepted
only 6 countries were covered by the project, i.e. Egypt, Algeria, Libya, Ghana, Zambia
and Zaire, which have National Atomic Energy Committees.

In 2 years practice during 1989-1990, the Instrumentation Unit has surveyed the status of
instruments and maintenance capability in each concerned country. Inventory data bases
of existing instruments have been set up after the survey for planning and implementation
of NIN/AF in a quantitative way. So far about 5000 piece of instruments have been
registered and their status analyzed for planning of repair actions and relevant training
activities. Twelve man-months expert service, assistance of instruments valued around us$
100.000, and two maintenance oriented regional training courses have been conducted.
Six group trainings on repair of general or specific nuclear instruments, like
spectrometers, x-ray generators, liquid scintillation counters have been organized in
Seibersdorf or in the field. Requested spare part, service manuals and urgent repairs have
been rapidly provided by the Unit according to the needs.

With systematic and networking methods maintenance and training have been
strengthened at institutional level, or national level, or regional level due to different
previous national projects and situation from country to country in the following aspects:

• Egypt and Libya have established local service capabilities from the beginning on.

« The servicing capability established by previous national project has been
continued and updated in Algeria.

• The service scope of already established technical support units in Ghana, Zambia,
Zaire have been extended nationa-wide to cater for other institutes, universities,
hospitals and industries.

The methods and achievement of RAF/4/004 were recognized and appreciated by
participating countries during the Cairo Working Group Meeting in September 1990, which
formulated the AFRA 1991 -1993 (Africa Regional Agreement).
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EXAMPLE 3: ASIA AND PACIFIC REGION

A regional project in Asia Pacific Region called "Formulation and Implementation of
Maintenance Plan" was implemented, in combined actions with Interregional Technical
Co-operation project on maintenance of nuclear Instruments (INT/4/045). The project
commenced in December 1979 and ended in September 1986 as the first phase, and was
continued afterwards by the project Pw\S/4/008, up to now. Ten Asian countries
participated in the project and 50 laboratories, were involved, to different extent, in the
implementation.

The co-ordinated research programme created contractual obligation on the side of the
counterparts, required the biannual reports and promoted annual meetings of the
counterparts.

The main fields of activities of this project were to promote and establish, in concerned
laboratories and hospitals

• proper power conditioning
• air conditioning
• quality control, preventive maintenance and its management
• training of these subjects to personnel involved

• promotion of local training through a Train-the-Trainers programme.

A total of aproximately one million US$ was allocated for funding the project. Funds were
used mainly for research contract, experts' assignemnts. equipment, research coordination
meetings, fellowship and training.

Equipment supplied for the project were mainly monitoring and conditioning instruments
such as alternating current mains recorder, temperature and relative humidity recorder,
voltage stabilizer and drop-out-relays. Other equipment supplied were personal computers
with software for maintenance planning, preventive maintenance and quality control.

Four regional training course were held, namely: train-the-trainers workshop (twice),
microprocessor workshop , and preparation of training aids.

This project has, in one way or another, set a regional link, mostly for maintenance of
nuclear medical equipment. It has acknowledged the need for:

• improvement in management of nuclear instruments and quality
control

• power and environmental conditioning for instruments

• improvement to maintenance and repair laboratories, and skills.

Finally, the project has made at least one national centre emerge in each participating
country as the nuclear instrument advice centre.

In 1990, with full support of the Government of the Germany, a new regional project on
nuclear intrumentation has been initiated. It focuses mainly on training; however, some
other, more advanced topics will be included.
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Chapter 5

MAINTENANCE IN A BROADER
CONTEXT OF INSTRUMENT
UPGRADING AND DEVELOPMENT
In the developing countries, due to shortage of funds, inevitably nuclear instruments are
used for longer periods. To maintain and upgrade aged instrumentation requires special
techniques such as modification and redesigning of some parts. Also in many cases,
rapid changes in electronics technology makes it easier, instead of looking for hardly
available spare parts just simply to modify the instrument with new components.Naturally
modification or development needs more skilled.experienced technical staff and a well
equipped laboratory .

Accumulation of maintenance experience and skills will soon lead to a stage that staff is
in position to modify or even extend to instrumentation designs which are needed in
nuclear laboratories.Especially with the assistance of a regional cooperation , if the needs
are clearly specified those teams can carry out successful designs. It should be realized
that the modification and development of instrumentation brings confidence and more
recognition. Support by way of literature, instruments, components and short visit of
experts can yield good results. There will be numerous occasions for the maintenance
team to assist the researchers in such problems as interfacing an experiment with the
computers, or in experiment control. This will obviously require some development, both
of hardware and software.

By design and development a better understanding for maintenance work can be
obtained. Maintenance builds up the capacity for the development.

In view of the above observations, the following recommendations are made:

Maintenance related development should be encouraged. It can be
expected that it will lead to the technical betterment of the laboratory, and
possibly to original designs.

For small instrumentation laboratories, the maintenance and development
activities can be integrated. The following principles should apply:

• maintenance always has priority to development projects,

• team work should be encouraged, and

• the distribution of tasks should be carefully managed, so that no bad
feelings about two class of staff members will develop.
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The experience gained in the development work should be shared
between the laboratories in the region. Any development project should
be properly documented. More advanced projects should lead to a
publication.

To optimize the material resources, some of the development work can be
carried out in a selected regional laboratory (compare Chapter 11).

Initiative for the above listed actions should come from the region,
might require some IAEA support, especially in its initial stages.

It

It is believed that work on development projects, as indicated above, will
improve personal and technical relations between countries in the region.
It is essential that the staff involved in development work, does not loose
contact with the problems related to instrument maintenance. In fact, the
management of such development teams and recruiting of young
technical staff into design teams ensures the continuous flow of
information and experience transfer, and will create new maintenance
staff.
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Chapter 6

INSTRUMENT ACQUISITION
CONSIDERATIONS
It is obvious that careful evaluation and proper purchasing selection of instruments can
significantly reduce a lot of maintenance problems during the instruments life cycle.
Selection of instruments only on the lowest bid will not take into account such very
important factors like reliability, compatibility, standardization, etc. Such an approach may
lead to long down time of instruments due to missing spare parts, may require additional
training of service engineers, additional service tools like board extenders, specific spare
parts and spare boards. The Agency, through a number of Coordination Research
Programmes and Technical Assistance projects, has evaluated some frequently used
nuclear instruments like Nuclear Instrument Module (NIM) amplifiers, multichannel
analyzers and some special instruments used for nuclear research and certain
applications. This approach has proved the significance of such efforts from both
operations and maintenance aspects. Multichannel analyzer 35 PLUS was selected,
among others, as a recommended stand-alone multichannel analyzer 6 years ago. They
have been purchased and sent to a lot of nuclear research institutions through
Coordination Research Programmes and Technical Assistance projects. Now it is quite
easy to teach service and maintenance procedures of this multichannel analyzer in related
training courses, and to provide maintenance kits and service manuals in a region for only
one kind of multichannel analyzer. Due to limited time and funds this exercise was
conducted only on a small scale and some wrong purchases recently have happened, e.g.
many DOS-based compatible personal computers from different suppliers have been
ordered, which makes relevant repairs more difficult and even in some developing
Member States. As far as regional cooperation for nuclear instrumentation maintenance
is concerned, careful evaluation and proper selection are extremely important
preconditions for purchase, to reduce failures and ease repairs in concerned areas.
Therefore a number of factors are considered to be worth mentioning as follows:

• Physical environment: mains situation, temperature, humidity, grounding and dust,
etc. (see Chapter 3 ).

• Operational environment: It is related to human aspects, e.g. competent
researchers and experienced operators.

• Operation constraints: The manufacturer's service capability requires special
attention. Some manufacturer provide good service but this is mainly limited to
industrialized countries. Sometimes the local representative of a manufacturer in a
developing country may also help if maintenance is required during operation of an
instrument. Special attention should be given to the fact that if an instrument
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uses special components which may be difficult to get when needed for service, it
might be more prudent to change the technical specifications. Special parts which
require regular replacement like air filters or batteries, and which might be difficult
to get locally or only at high price, could hinder utility of instruments. Delay of
shipment and installation for any reason shortens the warranty period.

• Compatibility: Exchange of boards between identical instruments in a region will
allow much easier repair and location of faults.

« Evaluation of instrument performance: A unbiased and technically reliable testing of
nuclear instruments will provide a good basis for selection of the equipment. The
significance is obvious when a bulk order is considered, or when a new technology
is foreseen.

• Cost analysis: After consideriang some circumstances of instruments operation,
e.g. research versus routine measurement, higher cost versus flexibility, and
expandability, sometimes lower cost is not the dominating factor for selection of
instruments. For example, 10 % saving selecting the lowest bid have to be
compared with higher cost for installation, training, operation, and maintenance
which could accumulate to 50 % after 5 years in use. It is worth buying the right
instrument even if it is 1 0 or 20 % higher priced.

• Request for diagnostic support in troubleshooting: Since diagnostic support is very
valuable to locate a fault at the board or in the system request of such support
should always be asked in a quotation.

• Availability of manuals and spare parts: Availability and quality of technical
documentation should be checked before placing an order. It is important to make
sure that the end user gets the documentation in the right language, preferably in
English.

Above mentioned factors are interconnected. Evaluation of frequently used nuclear
instruments is not only important for the end user and the Agency, but also for the
manufacturers who participate in the evaluation to improve their products for use in
developing countries with their special requirements. In order to continue and expand
such exercises on the regional or interregional basis the following recommendations for
future activities should be considered:

Some frequently used nuclear instruments should be periodically
evaluated in the concerned region or in the Agency, like advanced
detectors, commonly used signal processing units, multichannel analyzers,
personal computers, typical radiation monitors, and some specific
instruments on request. Evaluation should include: electronics
construction checking, electrical and mechanical checking, verification of
specifications given, reliability test as much as possible, completion of
technical documentation, final ranking and recommendations. The
Agency and its counterparts in Member States have done a remarkable
job a number of times, but the distribution of the information, and its
updating have been a serious drawback so far. A lot of counterparts and
many Technical Officers in the Agency are still not properly informed and
wrong decisions on the selection of the to-be-ordered items continuously
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happens both in Member States and in the Agency. A good transmission
medium could be a regional technical report, or a seminar or a Nuclear
Instrumentation Newsletter. A recommended list of nuclear instruments
should be expanded, updated, and properly distributed to all concerned
persons, with the proper technical justification. The evaluation criteria
should follow international standard tests recommendations as much as
possible (These criteria should be checked and studied at least every 5
years as it is true for the standards of the International Eiectrotechnical
Committee).

A data base should be generated in each region about instruments being
in use including the relevant maintenance information if available. The
results of the instruments evaluation should added to this data base.

Within the Agency and the Member State, the technical officers should be
involved in the final selection of purchased instruments as much as
possible due to the complex technical aspects and the maintenance
related problems. Whenever required, consultations should be made with
technical persons who are specialized in nuclear instrumentation, and can
consider the implications of future maintenance.

Bulk ordering in a region to ease installation, maintenance and training
should be implemented as much as possible.

Ideally every instrument should be delivered with a service manual which
should be requested in every quotation. However it is realized that this
documentation might be a costly item which is only justified to be ordered
in the region one time per instrument. Sometimes service manuals are not
available anymore and personal contacts with the service engineer of the
manufacturer are the only possibility to receive technical information for
the service of the instrument. Assuming adequate performance of the
instruments, preference should be given to the products of the
manufacturers who supply full technical documentation.
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Chapter 7

NUCLEAR INSTRUMENTATION
MAINTENANCE TODAY AND
TOMORROW

The specific nature of nuclear instrumentation usually does not allow the maintenance of
such instruments in general electronics repair centers of the type as they now start to be
established in several developing countries. However, it is recommended that personal
contacts should be established between the staff of nuclear laboratories and such repair
centers, wherever possible.

Nuclear instrumentation can be divided basically in three areas: the detector section, the
analog/digital signal processing section and the data processing section. The
maintenance of instruments in each section will require different knowledge and skills. The
complex tasks will demand an experienced engineer or technician who has received an
adequate training.

There are different problems encountered with state of the art nuclear instrumentation:

• Detector systems of different kind are difficult to be repaired in the field at all.
Usually even in developed countries they have to be returned to the manufacturer, a
regional service center or a well equipped national laboratory. At the moment most
defective detector systems from developing countries have to be returned to the
USA or Europe at considerable cost.

• The analog/digital signal processing section has received the greatest attention
within the ongoing national and regional training courses so far. A very well
received modular EUROCARD system which has been developed under the
technical contracts with the Agency in several research institutes in industrialized
and developing countries, has helped in understanding the circuitry and functioning
of commercial equipment and considerably improved the service situation in several
developing countries.

• The rapid industrial development has led to highly sophisticated spectroscopy
systems which require continuous ongoing training programmes at different levels
including assignment of personnel to experienced research and repair centers, to
keep up with technological changes and improvements.
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Regular calibration, quality control and careful parameter adjustment of nuclear
instrumentation is required to achieve the necessary accuracy of todays
demanding research projects. A basic understanding of the operation and the
necessary steps for calibration should become an integral part of eduation for
service engineers and physicists.

When spare parts and specific test instruments necessary for nuclear
instrumentation are available and a service engineer has received proper training,
repair and maintenance of the classic nuclear intruments can be usually performed
at the component level at very low cost of components. This is the payback for the
investment in training of service staff.

9 Nowadays, the data processing section makes largely use of personal computers
or dedicated microprocessor systems. Only the dedicated analog/digital converter
and peripheral cards to be plugged into a personal computer, for example to
construct a multichannel analyzer, are specific to nuclear instrumentation and
requires particular attention. While a personal computer due to its wide usage does
not create any specific service problems, and can be usually serviced with local
available spare parts, the repair of the dedicated boards will require a trained
service engineer.

Stand-alone multichannel analyzers are still in use in many laboratories; depending
on the kind of service and the qualification of the service engineer, repair on the
component level or by exchanging a faulty board is advisable. Some guidance of
the manufacturer to locate a faulty board is of a great help and should be
considered during procurement. Exchange of boards between identical instruments
which exist in the laboratory or in the region can be of a great help to facilitate the
maintenance and the identification of faults.

c Complex instruments like gamma camera, liquid scientiliation counters,
mini-computer based instruments will require special training by the manufacturer in
order to be serviced by the local engineer, mainly by exchanging faulty boards. For
such instruments, training at the manufacturer should be considered at the time
when ordering the equipment.

« For the service and calibration of nuclear instrumentation, specific tools and test
instruments like mercury pulse generator are required. With modern
microprocessor based instruments the test programme are the proper and
necessary tools. Therefore, a service engineer should have some programming
knowledge to adapt the test programmes in order to locate faults. In some
instances, specific hardware may be needed to locate defects on the components
level. An example of this type of device is the in circuit emulator as it was
developed in the Agency's Laboratory Seibersdorf together with extensive test
software This dedicated hardware and software is microprocessor specific and
requires experience and proper training to know how to use it effectively. For the
time being, it is, therefore.advisable to consider these facts during procurement and
limit the usage to one type of microprocessor ( e.g. Intel microprocessor 8085
series ) in order to facilitate the maintenance when service is foreseen on the
component level. Logic analyzers and digital scopes will be required in such
maintenance procedures.
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Some tends can be envisaged for the near future nuclear instrumentation:

« In order to allow higher integration on the board and smaller-sized, more compact
instruments together with lower production costs due to higher automation, a trend
to surface mounted devices can be observed. Standard surface mounted device
parts will replace ordinary dual in-line integrated circuits, transistors and other
passive components with a pin spacing as small as 1 .27 mm. Such instruments
can be still serviced on the components level if special tools and gadgets are
available, such as a hot air gun , a vacuum pipette , a large area magnifier lense
and a special soldering iron with component specific front-end for unsoldering faulty
parts.

• In personal computer-based instruments one can already see a trend to use Very
Large Scale Integration technology to achieve a price reduction in cases when the
production of personal computers has reached a certain number. This technology
will increase the mean time between failures and will allow to incorporate additional
features in new designs without decisive increase in the costs. Very Large Scale
Integration chips with up 400 pins and pin spacing as small as 0.6 mm are now
available and will be used for tomorrow's instruments. If such a component fails,
service on the components level is only possible in very experienced repair centers
with proper tools and a computer based guided probe which is test software driven
in order to identify the faulty parts. If such failure exists in an instrument in
developing countries usually only board exchange is possible.

Based on the above considerations, the following recommendations can be made:

Â well equipped national laboratory in a region should be encouraged to
gain experience in repair and maintenance of detector of different kind, in
order to avoid, as much as possible, the considerable shipping problems
and long repair time.

_.._ —— Further development of the Agency's EUROCARD systems should be
—— — —— planned; these intruments are to be used in training courses and national

laboratories as teaching aids, and can in some cases replace the
commercial units at a fraction of the price.

THREE FeHowsniP3 f°r technical staff from developing countries who have
———— successfully completed one of the training courses should be made

available. Experience has shown that a minimum period for the fellowship
should be one year to justify the high investment. Expert assignment with a
duration between 4 weeks and 6 months should complement the
technology transfer to developing countries on an individual basis.

POUR The comP'ex nature of nuclear instrumentation requires also some training
———— for the service engineer in nuclear physics from the radiation detector to

the proper interpretation of the radiation spectra.

_." —— A typical set of spare boards should be considered to be stored at a
... ••- —— laboratory in each region; this will facilitate the maintenance of frequently

used instruments. Since a board can be an expensive Hem, the repair of
defective boards should be arranged, and a suitable mechanism
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Experience in the application and troubleashooting using an in-circuit
emulator, logic analyzer and digital scope is encouraged in the Agency's
Laboratory and in selected, well equipped national laboratories. Further
training courses should include some typical applications in
troubleshooting using such tools.

op we M It is recommended to consider bulk orders of frequently used nuclear
————— instruments in a region; the regional counterparts can coordinate this

action, in order to be able to help each other in the area by exchanging
boards between identical instruments.

EIGHT T^e Agency's Laboratory Seibersdorf and experienced national
———— laboratories are encouraged to take necessary actions in order to find out

which new service techniques can be implemented for future use in
developing countries, and to be able to handle certain complex board
repairs.
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Chapter 8

REGIONAL PROJECT (1): TRAINING
For many years, the Agency promoted courses on nuclear electronics at the national,
regional and interregional levels. The aim of national courses with the typical duration of
4-6 weeks, is to provide a sound knowledge of the basic electronic circuits, and of the
more specific nuclear electronics building blocks. Detectors and single channel
spectrometer systems are studied and multichannel systems are introduced; basic
techniques, like printed circuit board preparation, are also practiced. Regional courses
take the same topics on a slightly more advanced level. Participants for these courses are
selected from among technicians and inexperienced engineers and scientists.

Participants for interregional courses, of 13 weeks duration, are selected from graduate
technologists and scientists because these courses are given at a much more advanced
level, demanding an academic background and more experience on instrumentation. Such
an interregional course includes a rather detailed study of multichannel analyzers and
other advanced instruments. Individual projects, which are, in fact, an introduction to
research or development work, constitute an essential part of these advanced courses.

For the last few years a course on Interfacing in Nuclear Experiments is also being
promoted by the Agency every year. The aim of this course is to make participants familiar
with personal computers and the various computer-based nuclear instruments. Interfacing
techniques are covered and adequate software is discussed and developed; the use of
sensors and actuators is studied and practiced.

These courses have proven to be very useful and should be continued. However, training
oriented to educate maintenance and repair personnel is only partially pursued in these
type of courses. Because it is imperative and essential for support of nuclear projects in a
country, the following alternative approaches should be considered.

To understand which kind of additional training becomes necessary we first note that the
equipment to be maintained and repaired may be divided into three groups:

• Classic and computer-controlled nuclear instrumentation. This refers to NIM
modules, stand-alone Multichannel analyzers, add-on MCA cards, portable monitors
and similar types of equipment; it also includes non-nuclear instruments typically
used in nuclear laboratories.

• Computers. This refers to DOS-based personal computers, not to mainframe or
even minicomputers.

• Special types of equipment. This includes gamma cameras, scanners, liquid
scintillation systems, atomic absorption spectrometers, etc.
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These various groups of equipment do require somewhat different training schemes, both
in method and in contents, as described below.

a) Training in repair of nuclear instrument modules

For training related to the maintenance of the classic and computer-controlled
instruments a new procedure is recommended as follows.

• The training is to be attended by around 6 participants guided by one expert.

• A pool of a reasonable number of faulty units, collected from the host country and
possibly also from some neighboring ones in the region, and corresponding
documentation is to be placed in the host laboratory.

• Participants perform maintenance and repair work in small groups and, later,
individually under the supervision of the expert.

• Daily reports on the work carried out individually are discussed by the whole group,
enabling trainees to profit from each others experience and thus speeding the
learning process.

9 Quality control of the repaired instruments is to be considered an integral part of
the maintenance and repair work training.

A period of 3-4 weeks seems appropriate for this training. Such a period also makes it
possible that some required components, not available locally, be provided by the
Agency.

It is expected that this form of training, not previously used in the IAEA training schemes,
will enrich participants with sufficient experience to pursue maintenance and repair work
on their own. In addition, it is expected that it contributes to reduce the equipment
shortage by bringing back to work a significant amount of faulty equipment.

b) Computer and interfacing

A 4 week training on computer repair and maintenance is recommended to be obtained in
a course given by one expert with the help of one assistant to about 10 participants. A
functional systems approach to the computer is to be used. The first 2 weeks are
dedicated to the basic computer structure and bus functionality, one week is dedicated to
the communication hardware and a further week is devoted to repair using software,
mainly professional diagnostic programs, and to dealing with problems of hard disks,
communication ports and device drivers.

The equipment recommended for the quoted number of participants is 5 computers with
serial/parallel mice, print server, plotter, laser printer with extra memory, and logic probes
in addition to the general test equipment.

c) Special instruments

Training related to the special types of equipment may be obtained as a supplement to
the training for the classic and computer-based instrumentation. This is best achieved
through individual fellowships spent at appropriate institutions or at the manufacturer's
installations, preferably in the region.
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In addition to the above training schemes, special training courses tailored to the
particular needs of a region will be useful.These courses should address specific subjects.
Three examples of required courses are given below.

(a) A three week training course on power supplies, including high voltage power
supplies, may cover the necessary theoretical background and deal in detail with the
maintenance and repair technique required for this type of units. In such a course, up to
15 participants can be conducted by one lecturer and one assistant.

Further to a number of units for maintenance and repair work, standard test equipment is
required for this course, at an estimated cost of around US $5000 per working place (2-3
participants).

(b) A five week course on stand-alone and add-on Multichannel analyzers may cover the
subject at a level close to the interregional course level and, in addition , exploit the
aspects related to the maintenance and repair work on multichannel analyzers. For this
more advanced course, a maximum number of 12 participants could be instructed by two
lecturers (three weeks each, overlapping one week).

The cost estimate of a working place for this course is the same as for the one above.

(c) A three week course on spectroscopy systems where the operation of these systems is
studied and optimized. This is essentially a maintenance course in which not only the
correct functioning of the separate units is verified but where attention is focused on the
complete system optimizing.

For this course one needs a complete spectroscopy system with different types of
semiconductor detectors (Ge, SiLi, surface barrier and other detectors), a precision pulse
tail generator and one set of general use test instruments.

Although oriented for maintenance and repair training, all of these courses may profitably
use materials already prepared for the interregional courses. In the reverse direction, the
experience gained and the materials prepared for these may contribute to interregional
courses.

As expressed in recommendation SEVEN in Chapter 7, the bulk purchase of the
equipment to be installed in various laboratories in a region, whenever possible, is
strongly recommended. In these circumstances, manufacturers may be lead to recognize
their interest in running a training seminar directed to the end users and/or to their own
representatives in the region.

Candidates to the training schemes above are to be recruited from among electronic
engineers or physicists with training in electronics; senior technicians with proved
capability and experience may also be successful candidates.

It is expected that participants will later be involved not only in maintenance and repair
work, but also in the sharing of their accrued knowledge with other engineers and
technicians involved in this type of work. The best participants are also expected to
contribute to the education of further maintenance and repair personnel at regional level.
This may lead to the creation of a regional pool of experts able to act as instructors in
future training activities.
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Suitable host laboratories for regional training are to be situated in towns with reasonable
communication and travel connections so that specific spare parts may be obtained while
the training is taking place. Standard components are mostly expected to be locally
available. The existence of basic test and measurement equipment can greatly reduce the
cost of installation of the training center. Host countries are expected to be willing to
facilitate exchanges (in particular, speeding customs proceedings) and cooperation with
the other countries in the region.

More specialized training may be pursued through individual fellowships to work at suitable
host institutions. The selection of the host must be done carefully because training is
frequently hindered by the wrong attitude of this institution. It should be kept in mind that
the main objective is to train people and that this requires that an appropriate member of
the staff of the host institution must act as a supervisor to the trainee.

Examples of suitable institutions are the following:

(a) large research centers able to provide adequate training either using the debugging
stage of new designs or utilizing the maintenance and repair division of the center.

(b) service departments of nuclear equipment manufacturers with a reasonable throughput
of repair instruments

(c) Central maintenance and repair facilities serving a number of different institutions with
proven efficiency.

Certificates issued by the IAEA to participants in training courses are just "attendance
certificates", with no grading, absolute or relative, implied. The extension of this norm to the
training activities recommended in this document is supported by the present Advisory
Group. Nevertheless, it is considered appropriate that an appreciation of the work done by
each participant be made with the sole purpose of helping the Agency in the selection of
qualified experts and lecturers for future activities.

On the long term, it may be desirable to develop curricula, examination and certification
schemes for different levels of training that would be generally acceptable (see also
Chapter 2). This would require detailed study and analysis by a separate expert group.

It is foreseen that the spread of new technologies (surface mounted devices,
programmable arrays of logic, very large scale integration) will make some additional
hardware/software tools and training necessary for the proper maintenance and repair of
nuclear instruments. However, the training schemes recommended in this document are
expected to form an useful basis for many years to come.

In addition to the specific strategies described above, the following general conclusions
and recommendations can be made.

The presently offered, Agency sponsored training courses in nuclear
instrumentation and electronics have reached a high level of achievement
and have proven their usefulness in training in the specific field of nuclear
electronics and instrumentation. They should be extended to include new
schemes designed specifically for education in maintenance and repair.
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The training activities organized on a regional basis can offer some
advantages:

• working in small groups, using equipment as found in the countries of
the region, will increase the efficiency of the training,

• the overall expenses for the training can be reduced,

• in the region, the local capability for effective training will be gradually
created,

« the similarity of educational and cultural background will facilitate the
implementation of training activities.

The advantages and limitation of the regional training versus interregional
on one hand, and national on the other, have to be carefully balanced.
Whatever can be made on national level should be made there. There will
be numerous topics that are too demanding (be it equipment-wise or
expert-wise) to be organized regionally; those are to be performed on the
interregional level.

It is essential that the channel from interregional to regional and to
national is kept open, and that the training activities on these different
levels benefit from each other. In particular:

• the most successful trainees from the interregional training courses
should become instructors at regional and national level,

• the training methodology should be continuously improved in
interaction between these three levels, and

• the equipment required for training should be more efficiently utilized
by moving it from one location to another whenever a training activity
requires this specific type of instruments.

The Advisory Group recognized the extreme effort involved in the
production of good manuals needed for training, such as the three
TECDOCs presently available. Nevertheless, in view of the great value of
these documents in training and as reference texts, it is strongly advised
that

• the manuals should be updated at regular intervals, and

• new manuals should be prepared on topics not covered as yet, in
particular, manuals dealing with maintenance problems.

For different types of training, different candidates should be selected. In
small countries, there will be the tendency that one or two electronics
engineers attend all possible courses and workshops. This should be
prevented by an effort to attract more persons to the field of instrument
maintenance, using the regional training as a stimulation ingredient.
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CHAPTER 9

REGIONAL PROJECT (2):
INFORMATION EXCHANGE
As stated previously in this document, lack of information hinders successful work in
nuclear laboratories considerably. Different countries are not familiar with each others
activity, in-country relations are poor, data books, service manuals, textbooks, and
periodicals are not available.

It is expected that this situation can be substatially improved by the regional cooperation
of the countries (and possibly simultaneously developing also strong links between
national laboratories) by a properly organized central information pool, and by other forms
of information exchange.

Assume that the creation of an information pool is feasible. In such a pool, the following
types of documents could be collected, distributed, and sent to laboratories, according to
actual requirements:

• Service manuals and wiring diagrams, preferably on all nuclear instruments used in
the participating laboratories.

« Data books on components, devices, and systems.

• List and data on software items which can be used by nuclear laboratories.

• Technical notes written by engineers/technicians of participating laboratories
informing on new developments, achievements, and important facts in the specific
nuclear laboratory.

• Instrument catalogues.

• Important text books, lAEA-TECDOCs, written materials on courses, trainings,
workshops.

« IAEA, UNIDO, UNDP, etc informations.

• Standards covering nuclear instrumentation field.

• List of number and location of spare parts in different laboratories.

• List of regional experts, according to their specialities.

• Inventory of the nuclear instruments available in the region.
• Following systematically the appearance of new devices and programmes

Methods which should be applied for maximum use of the central information pool are as
follows:
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• Consulting activity on measurement and/or repair problems.

• Sending copies om the required items (or parts of them) to the applicants, by post,
by fax or by electronic mail.

• Preparing and di stributing lists of the different documents stored in the information
pool.

• Registering number of IAEA TECDOCs and organizing their proper distribution.

In order to achieve the above goals considerable preparation work is needed, which
should be followed by a continuous effort of the Agency and the central laboratory
undertaking the task of creating and maintaining the information pool.

The organized information centre can also be a publishing and distributing forum of
special reports on new achievements in the participating nuclear laboratories. There are
many cases where these reports cannot be accepted by international technical periodicals
(because of lack of originality, modest technical level, etc.) although they are very useful
for the participating laboratories. This situation often arises in developing countries. The
writing of these reports must be encouraged by the Centre and the finding of the direct
links between the participating laboratories must also be promoted.

Organizing inter-laboratory seminars and other occasions for personal contact can
improve the information interchange process. The location of these seminars can be
varied: in this way the participants will be familiar with the facilities, instruments, and
experiences of each other's laboratory. Some of the seminars could be meetings of
selected manufacturers of nuclear instruments and laboratory engineers/technicians to
present and discuss recent advances in nuclear instruments. Others may represent forums
for the participants from the national laboratories to report on recent achievements.
Common workshops may also be organized on specific problems: e.g. how to service new
devices, apply new software items,etc.

It is recommended that the following important preparatory steps should be taken:

The participating laboratories have to send their proposals and
sugestions about how to organize this information exchange.

A short working group meeting should be arranged, by the Agency or by
one of the active laboratories in the region, with the task to elaborate a
detailed working plan.

THREE An agreement should be reached in each region about the location of the
———— regional information center for the topics related with nuclear intrument

maintenance.

CQMD A financial plans should be prepared, and should cover the necessary
————— expenses related to information exchange.

_ —— The selected laboratory that will take the responabiblity to organize and
—— implement the features as listed above, could receive some support, be it

by the mechanism of the regional project, or possibly by an IAEA research
(technical) contract.
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Chapter 10

REGIONAL PROJECT (3):
SPARE PARTS
One of the critical issues in nuclear instrumentation maintenance in developing countries
is the availability of many spare parts. In the following, the problems as identified in the
recent past will be presented, together with some limited experiences gained during the
last three years in implementation of so far the only project that tried to find a suitable
solution. Some recommendations on the regional approach to the solution of the spare
parts problem are also given.

Several specific considerations apply in relation to replacement and spare parts for
nuclear instruments:

• In addition to standard electronic components, nuclear instruments as a rule
incorporate specific, custom made components not available on the market for
electronic parts.

• Such specific components, and also some of the more advanced general type
parts are usually not available in most of the developing countries.

» Many nuclear instruments that are still in operation, are in fact rather old, and
include electronic components that have been discontinued, or are available only
from the manufacturer.

• In nuclear laboratories, non-nuclear instruments are frequently used (i.e. analytical
balance, pH-meter, drying oven), and are essential for the operation of the
laboratory. The spare parts and components for such instruments are as important
as for the nuclear instrumentation.

It is a generally recognized fact that a service that provides spare parts for nuclear
instrument is needed. A number of preparatory actions (consultants' services, meeting)
were completed in the past, and numerous recommendations were received. However,
only in the case of the Latin American countries, an experimental system for supply of
spare parts has been set up, in framework of the regional ARCAL project on nuclear
instrumentation. This limited service has been in operation since 1987, and has provided
the only reliable inputs for the planning of possible future programmes in the field.
Reference is made to the IAEA document IAEA-SER-90/08 "A special evaluation review of
the spare parts service set up under the RLA/4/006, Nuclear Instrumentation (ARCAL II)".
This document summarizes, in an adequate manner, the achievements and the
shortcoming of the project.

The following main lessons can be obtained from this limited experience:

1. Financially, a spare parts service is not a prohibited expensive activity. With the
average input of 3 manmonths service of a senior technician under the supervision of a
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professional, and with average costs of less than US$ 15,000.- per year, the requests of the
ARCAL countries could be fulfilled.

2. From the organization viewpoint, it appears that in the present situation, such a service
can be only run from a central place such as the IAEA Headquarters; the good and
relatively direct contacts with the manufacturers of nuclear equipment are an essential
ingredient for a reliable and fast spare parts service.

3. The components requested under the spare parts service are very seldom of the
off-the-shelf type that can be bought immediately. As a rule, these are rather specific,
frequently custom made, parts, usually available only at the manufacturer.

4. There are two serious problems associated with the established ARCAL spare parts
service:

• the availability of this service is not widely known in the participating countries, and
the request received are mostly coming only from a few leading laboratories.

• there is no feedback system set up that will provide the information on the
effectiveness of the service.

Based on these observations, and on other information inputs received from developing
countries, the following recommendations can be made in respect of the spare parts
problems, as related to regional cooperation:

ONE

TWO

THREE

FOUR

In any regional cooperation project on nuclear instrumentation
maintenance, the spare parts service should be an essential component of
the programme.

In the initial stages of such a service, it should be operated from one
central location, and probably the only option at the beginning is the IAEA
Headquarters, in view of its frequent and direct contacts with the
suppliers. Later, when the service has been firmly established and is
operating satisfactorily, the activities should be gradually transferred to a
selected institution in the region. It should be, however, realized, that the
costs of a service run from the region will be higher than if operated from
IAEA directly.

The nature of nuclear research requires that the spare parts service is not
limited absolutely to the nuclear instruments. There are many non-nuclear
but for the research projects essential instruments in many nuclear
laboratories that also break down due to failure of components, and need
repair. The spare parts for such instruments should be included in the
service. It is difficult to define precisely the limits: as an illustration, one
can claim that a spare part for a typewriter does not fall in the scope of the
spare parts service, but one for a analytical balance in a nuclear
laboratories does.

It is necessary to set a limit to the costs of an individual component that
can be considered as a spare part. Based on the ARCAL experiences,
US$ 400.- seem to be an acceptable value.
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FIVE

SIX

SEVEN

EIGHT

The definition of a spare part should be somewhat flexible. In modern
instrumentation, it is frequently very difficult to repair instruments at the
component level. A board might need replacement, and this should be
included in the definition of a spare part.

Is is not reasonable to buy, with each ordered instrument, a set of "typical
spare parts". Experience indicates that it is next to impossible to identify
such "typical" parts, thus the investment is mostly in parts that do not
break down. On the other hand, if a number of the same instrument has
been ordered and delivered to several projects in a region, it is advisable
to keep on stock, in the central spare parts service location, a set of
replacement parts, as recommended by the manufacturer of the
equipment.

Some essential parts as needed in repair of nuclear instruments (such as
extension cards) should be available in the central maintenance laboratory
in each country. Such a part can be accommodated under the spare parts
service.

The rapid delivery of spare parts is an essential requirement for a good
service of this type. This implies that two conditions should be met:

© the ordering and shipment of the parts should be organized in such a
way that it requires a minimum of time, and

« the most suitable channels for delivery of parts, possibly specific for
each country, should be established.

Care should be taken that the spare parts service does not deteriorate in a
mechanism to supply parts for stock in the participating laboratories.

A system should be developed to provide reliable control over the request,
delivery and proper utilization of the supplied spare parts.

In many cases, the identification and replacement of a spare part will not
be a trial matter; the exact replacement might not be available, and a

_____ suitable alternative will have to be found. In worst cases, it might be
necessary to design small printed board that will replace a nonavailable
part. For such complex tasks, the local experience might not be sufficient.
It would be of great help if a regional advisory service is available to assit
in solving such specific problems.

From the above recommendation, it might appear that the spare parts service is in fact an
interregional type of activity. To establish it on the regional level might bring two
advanatges:

• within the region, with more intimate knowledge of the problems and requirements,
it might be easier to find the optimal procedures and methods for management of
the service, and

• in the advanced stage, the Agency will not be in position to assure a prompt and
correct provision of spare parts for all the developing countries, the regional channel
might be faster and more reliable.

NINE

TEN

ELEVEN
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Chapter 11

REGIONAL PROJECT (4):
REGIONAL CENTERS

Past experience in establishing and operation regional centers shows that it is very difficult
to find an approach that would in fact benefit all countries in the region.

All too frequently, the slogan of a regional center was used to set up a facility that in the
long run only served the host county, although it was established with the funds obtained
under the regional flag. It might be advisable to search for an alternative solution: rather
than creating a regional center from scratch, a well operated national laboratory could be
gradually promoted to the regional level, investing only a fraction of the costs required for
a new center.

In the field of nuclear instrument maintenance one could distinguish between two types of
regional centers: one oriented primarily to training, and another with the programme
focused on repair of advanced instruments. Obviously, there might be case where both
are the same. In the following, some possible options of how to approach the problem,
are described.

First, we consider the case of an existing laboratory that excels in maintenance of nuclear
instruments, and can be expanded to become the training grounds for engineers and
technicians to be trained in instrument repair. With the assistance of a regional project,
two or three permanent working benches can be set up in this laboratory, fully integrated
in the working environment.At a specific period, two or three trainees will be appointed to
join the local team of maintenance engineers, for a duration of four to six months, to be
trained in strictly hands-on approach to instrument troubleshooting and repair. It should
be realized that this strategy will be functional and effective only if the local staff in the host
laboratory is prepared to devote a reasonable portion of their time to instruct the trainees,
and to discuss with them the problems encountered in the daily repair and maintenance
routines.

As an estimation, one can predict that fir three trainees, one person will have to devote half
of his time to their supervision.
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From the above, it is evident that there will be a considerable input requested from the
host laboratory, and there will be relatively little profit involved. A partial compensation for
this might be that the host laboratory will receive, for each trainee, a certain amount of
electronic material and components which will be used in the training and in normal
laboratory work.

There could be more that one such training laboratories appointed in a region, to cover
different aspects of nuclear instrumentation. One can imagine a center for repair and
maintenance of radiation detectors, another devoted to classic nuclear instruments, and a
third one for nuclear medical equipment. This might be specially important ion cases
when major pieces of instrumentation are involved (such as a neutron generator), or
where particular testing instruments are required for repair.

Th estimated financial inputs in such a center will be as follows:

• for initial establishment of working benches US$20,000.-
with necessary instruments and tools

• for annual supply of consumables 4,000.-

• for the support of trainees at the accepted average IAEA
rate, assuming three fellows per year 15,000.-

A more ambitious exercise would be to create regional centers for repair of advanced
instruments, i.e. equipment of the type that cannot be easily served in every county. The
first step would be to identify a laboratory where the necessary expertize and the required
instrumentation exists, permitting the full coverage of maintenance of a specific group of
instruments. It is obvious that this applies only to such type of devices which are
frequently found in the region. A good example might be the semiconductor detectors. In
is impossible and economically not justified to have in each country in a region a fully
equipped laboratory for repair of such detectors. On the other hand, a regional repair
station might be well justified, both in view of the expensive repair of such detectors that
have to be shipped back to the county of origin, and in respect of developing the regional
capabilities for repair {perhaps at a later time also for construction) of solid state
detectors.

All the difficulties involved in operation of a regional servicing center should be carefully
evaluated and balanced from the very beginning. The problems that have to be studied
will involve purely technical aspects (equipment.manpower, spare parts) bu also a number
of administrative considerations such as the rapid and safe shipment of faulty and
repaired equipment, custom barriers, provision of expendable supplies, warranties, etc.
The financing of the regional repair centers for a specific category of instruments will be
mainly the responsibility of the host institution and its Government. However, to stimulate
this activity, some financial support should come from the regional project, in particular in
respect of supply of spare parts, consumables, and advanced training for the host
laboratory staff.
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As presented above, the scheme has a relatively low profile, does not require large
external financial commitments, and builds on the available resources in the region.

It should be mentioned that in a more general frame of a regional cooperation in nuclear
instrumentation, one or more regional centers of excellence devoted to the design and
small scale production of some nuclear instruments might be well justified. This topic is
not elaborated here, as it reached beyond the field of instrument maintenance.

In the initial stages of implementation of a regional project, the following recommendations
can be considered:

The national counterparts of the regional project, in their meeting or using
other channels of communication, should carefully study the potential to
promote some national centers and give them a regional status.

The required material inputs will have to be precisely specified, and the
sources for financing identified. In fact, this might require an adequate
feasibility study that will include the financial, technical and administrative
treatment of the problem. The expected benefits will have to be carefully
balanced against the necessary inputs.

THREE '* is advisable and probably easier to focus the initial efforts on the
————— regional training laboratories. At a later time when the feasibility of the

regional center approach in this field has been proven, the concept can be
expanded to the regional repair centers.

PQUR — Once established, a regional center should initiate and maintain contacts
————— with manufacturers, to assure their cooperation and assistance. It might

be even feasible that some manufacturers will contribute to the formation
of the center or its facilities.
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Chapter 12

REGIONAL PROJECT (5):
DEVELOPMENT OF REGIONAL
EXPERTISE

In the field of maintenance and repair it is particularly important to select the right profile of
the expert to be assigned to any regional project . Obviously, hands-on experience is a
determining factor; however, some teaching abilities are required if the expert's
assignment is to have a long term effect. One should avoid the situations where an expert
on assignment repairs the equipment, without at the same time providing some training to
the counterparts.

Until now, experts have been selected and appointed by the IAEA. It is expected that the
regional cooperation scheme would assist this scheme by providing sound and reliable
advice on the selection of the experts, and on the details of the assignment, such as the
required duration, detailed duties, and expected results. Whenever possible, duties should
be carried out by local experts.

At present, with the exception of the Latin America region, local pools of experts have not
yet been formed. It is believed that a major part of the present needs could be covered by
existing well trained and skilled technical staff from the region. However, these experts,
by not being identified, are not yet available.

The following points should be kept in mind when the effort is made to develop the
regional pool of experts.

• A source of experts is the technical staff working in laboratories in the region,
specialized on instrumentation and with proven capability to transfer knowledge and
experience.

• New local experts may be recruited from among the participants in former IAEA
training courses. In particular, interregional training courses should be consulted to
this effect.

• As pointed out in Chapter 8, expert's specific training can be requested from the
service department of a nuclear instrument manufacturer. This would be
appropriate when a large number of similar sophisticated equipment (for example,
gamma cameras) is in use in the region.

Local experts should offer services in two main directions:
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• maintaining and repairing specific instrumentation in the region, and

• serving as lecturers and instructors in national and regional courses.

The following recommendations are made.

A list of qualified regional experts should be prepared in cooperation with
the IAEA and made available in the regional information pool. This list
should be periodically updated and announced. The action can start
immediately, by countries informing the Agency about their experts and
their experience. Later, this should become a regional exercise.

Requests for maintenance and repair should be recorded in the regional
information pool. If the requested task can not be solved at the regional
level, help from the IAEA should be asked.

THREE A continuous effort should be made to improve and upgrade the
———— experience of the regional experts, by giving them the opportunity to

complement their knowledge, possibly by short term technical visit to
other institutions or manufacturers of nuclear equipment, and by attending
international seminars and symposia. These actions should be financially
supported by the regional project.

_-..._ — Assuming their technical adequacy, regional experts should be preferred
————— to external experts to contribute to the building up of the regional

expertise and not only because of cost considerations. A transition period
might be required, before the increased use of local experts will be
implemented.

• —— The final achievement would be reached when the local expertise can be
— —— fully utilized, without the involvement of the Agency, i.e. a country with a

need for assistance would get it by direct contacts with another coutry in
the region. However, it is realized that some external contacts will be
always required, for continuous transfer of advanced technology from
industrialized countries.
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Chapter 13

MANAGEMENT CONSIDERATIONS
Two different but interconnected type of problems are addressed in this chapter; the
management of nuclear instrument maintenance on the national level is discussed, and a
scenario for an efficient management on the regional scale is also presented, as a
possible example for good managerial approach that might have a strong reflection on the
coutries in the region.

Management of national projects

It is obvious that with the amount of funds and manpower involved in the procurement,
operation and maintenance of nuclear instrumentation, careful management is required at
the laboratory and institute level. The responsible government agencies should recognize
the importance of such management.

Especially in respect to the maintenance and upgrading of nuclear instrumentation, the
importance of good management is often not recognized. It is not unusual that the
management forgets about nuclear instrumentation once an order has been placed.
However the experimenter requires help during operation of the equipment in order to
avoid long down times and inefficient use when service is required. With the limited life
time of modern instrumentation due to new components and instrument developments
this should be avoided if the funds are to be used efficiently. Very often management
reacts only when a service call arises. Then it will take considerable time to receive spare
parts. Necessary steps should taken ahead of instrument failure to set up a smooth
procedure by which spare parts can be received in a quick way including the the problem
of getting them through customs.

It is therefore recommended that the Agency with the help of its Technical Officers and its
regional counterparts collects information on the usage of nuclear instrumentation and
especially the down time due to inefficient management and related problems.

Careful personal management is another aspect which is often underestimated with
respect to the technical staff being involved in the maintenance of nuclear instrumentation.
Due to the complex nature of such equipment, trained experienced technical staff is of
high value to any institute. Such engineers and technicians are easily able to find another
demanding and social very recognized position with many companies with considerable
higher salary. Providing a technically interesting and challenging work atmosphere is one
possibility to keep such technical staff in the institute.
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Organizational structure of a regional project

Several different schemes have been tried in the past to promote an efficient organization
and implementation of regional projects. The structure obviously depends on the region,
on the topic, and on the scale of the programme. The proposal below was developed and
is of special significance for the field of nuclear instruments maintenance, and is based on
the past observations, with some additional suggestions. It assumes that the regional
cooperation in its initial stages is supported, guided and monitored by the IAEA.
Furthermore, it assumes that not all of the many possible topics will be addressed from the
very beginning of the project. However, some will be certainly present: training, information
exchange, and spare parts service.

Under these conditions, the discussions on the organization scheme should consider the
setup within the Agency, and the requirements of the countries in the region.

There are many possible approaches of how to initiate a regional cooperation project.
Two are listed below:

1. The cooperation can start with the official agreement of the participating Governments
or their representing organizations. The examples of such schemes are ARCAL in Latin
America, and RCA and Asia and Pacific. While such properly recognized projects have an
advantage of having full political support of the participating organization, their
disadvantage is that it might take a relatively long (and expensive) time to set up the
required legal and administrative environment.

2. The cooperation can be initiated as a regional programme within the IAEA Technical
Cooperation programme: it can be included in the Regular Programme as a fully funded
project, or as a project that is expected to be sponsored by one of the donor countries.
This approach has the advantage of few formal and diplomatic barriers but is limited in its
scope, in view of the restricted responsibilities that it places on the participating countries.

Whatever will be the initial setup of a regional project, its programming and implementation
will require an organizational structure. A possible scheme is given below.

Within the Agency, the established mechanism for implementation of Technical
Cooperation projects can be used. This will involve all the known elements of a Technical
Cooperation project (selection and appointment of fellows, recruitment of experts, ordering
of equipment). Like in any Technical Cooperation project, it is essential that a regional
project has a Project Officer who will take care of the correct implementation of the different
project components, and a technical officer who will be responsible for all the technical
points in the project. It might be of value to define their responsibilities in a detailed
manner.

Technical Officer is responsible for:

• Planning of the yearly programme (in cooperation with the regional counterparts,
see below)

• Selection of adequate equipment, and experts, as well as proper placing of fellows
and adequate schedules of their training.

• Monitoring the technical progress of the cooperation.
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• Technical contents of the training activities (courses, workshops).

• Preparation of the reports on the technical achievements, under the regional
project.

The Project Officer should take care of:

• Control of the financial aspects of the project.

• All the actions that are referred to the Governmental institutions (announcements of
events, coordination requirements on the national level).

• Liaison between the Technical Officer and the implementing sections within the
Agency.

Each of the participating countries will nominate one person as the counterpart for the
regional project. This should be a technically trained person, with sufficient managerial
experience to be in a position to guide,monitor and organize the national activities as
related to the regional project. The national counterparts should have direct lines of
communication with the Agency's Technical Officer. The broad duties of the national
counterparts can be summarized as:

• Maintaining continuous contacts with the Agency and in particular with the project's
Technical Officer.

• Maintaining contact with all the laboratories or institutions in the country, thus
serving as a link between the regional project and individual users.

• Responsibility for all the action related to the regional cooperation and
implemented in the country, such as training courses, technical meetings and
more.

• Contribution to the programming of the regional project.

• Responsibility for organizing and implementing the spare parts service, and the
information database service in the country.

The detailed mode of implementation of the above function depends on the participating
country, number of laboratories that will benefit from the project, as well as the social and
economic structure of the country. They cannot be specified in detail. However, there are
some basic function that must be performed by the national coordinator in any case.
They are listed below:

• Informing the national laboratories about the planned regional activities.

• Selection of the participants for the regional training events.

• Screening of the requests for the spare parts.

• National organization of the databases that will be initiated on the regional scale.

• Convening, if required, the in-the-country coordination meeting of all interested
laboratories.
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Chapter 14

INTEGRATION OF REGIONAL AND
NATIONAL PROJECTS

It is realized that a regional project has only limited funds, and cannot fulfill all the
requirements on the nuclear instrumentation maintenance in all countries in the region. On
the other hand, there are a number of national programmes, some of them supported by
the IAEA Technical Cooperation programme, that also have the objective to improve and
expand (or in some cases to introduce) the nuclear instrumentation maintenance and
repair practices. It is reasonable and advisable to try and coordinate these two
approaches, with the aim to achieve better efficiency and more economical use of limited
resources.

One of the main objectives of the coordinated national and regional approach would be to
assure the complementary action of these two lines, i.e to avoid undesirable duplication of
efforts, and provide a good basis for many laboratories to participate in the regional
project. This should warrant the most rational use of the available resources, both national
and regional.

The integrated approach, and its results could serve on the national level to impress the
local authorities, and to assure a more substantial local material support for the projects
on nuclear instrumentation maintenance.

The observations made in the ongoing regional programmes indicate that this is a largely
neglected topic: very seldom it can be observed that the national and regional
programmes are properly and adequately integrated.

The following recommendations can be considered:

The first step in the integration process is to identify all the national
laboratories and technical persons who can contribute to the project. This
should be the task of the national counterpart.

The national counterpart should first fully inform all the interested groups
about the programme and objectives of the regional project. It might be
advisable and useful to convene, at a time when some of the basic
information is available, a meeting of the potential participants, with the aim
to discuss and prepare the proposals on the optimization of the
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coordinated approach. As a result of such a meeting, a position document
should be prepared, and submitted both to the national authorities, and to
the regional project counterparts, the last with the idea to keep everybody
fully informed on the progress on the national level.

THREE One of the imP°rtant objectives of the integrated projects would be an
efficient transfer of the regional experience to the national level. In the
case of the training course, this mechanism should assist in the
organization of the national courses that are shaped and implemented
following the example of the regional ones. In fact, the process can also
be turned around. If a well organized and successful national training
course was made, the experience gained can be used for better regional
courses.

POUR Tne IAEA exPerts tna* are being assigned to the national projects, can at
———— the same time look also in the regional aspects of the nuclear

instrumentation maintenance. And the other way around: experts that are
assigned under the regional projects should, if required and desirable,
also assist national projects.
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Chapter 15

SPONSORING OF REGIONAL
PROJECTS

The contents of the present document are focused on the technical details of a regional
cooperation. Nevertheless, the participants in the Advisory Group have given some
thoughts to the possible sponsoring mechanism for regional projects on nuclear
instrumentation maintenance. While no definite recommendation can be made, some of
the observations are recorded below.

Any regional project on nuclear instrument maintenance will have to receive, in its initial
stages some external support. It is not realistic to expect that the participating countries
will find resources to support a regional project; the only possible exception might be if an
industrialized country in the region is interested to support such a project.

The limited experience with the ARCAL regional project on nuclear instrumentation
indicated that the only feasible approach is to assure that a regional project is included in
the IAEA Technical Cooperation regular programme, possibly for the first two or three
years. Thereafter, under the assumption that the project showed some satisfactory
progress, there is a good chance that some sponsor will be found; in case of the ARCAL
project, both the Government of the USA and the FRG have given substantial financial and
manpower assistance to the project.

One could approach the UNDP with a well prepared and fully documented proposal on
regional project. However, the past experience of such an approach was disappointing:
the response of the UNDP was not encouraging. Furthermore, it is the question of
national priorities; it is realized that very few countries would support a UNDP project on
such a narrow topic; the subjects such a food production or introduction of industrial
activities tend to be considered more important.

An important question is related to the size of the financial inputs required for a proper
implementation of a regional project in this field. Obviously, this will strongly depend on
the intensity and number of activities to be introduced, number of participating coutries
and their stage of development. Under the assumption that the size of the project as
implemented in Latin America can be considered a typical example, the minimal annual
financial inputs in the project would amount to six manmonths of experts service, US$
80.000.- for implementation of spare parts service and for the acquisition of equipment
needed in training and for support of least developed laboratories, and US$ 60.000.- for
group training.
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Chapter 16

COOPERATION AMONG THE
SPECIALIZED UN AGENCIES

Facing heavy losses of equipment and instruments in many developing countries,
recently many international and non-governmental organizations are running at the same
time but independently many projects on service and maintenance for electronic
instrumentation in a number of regions: e.g. World Health Organization, Food and
Agricultural Organization, United Nations Industrial Development Organization, Third
World Academy of Sciences, International Foundation for Sciences, and International
Atomic Energy Agency. The aims of these projects are more or less the same, namely to
establish or strengthen technical infrastructure in the field of repair and maintenance of
instrumentation used for scientific research and applications of technology. The way of
implementation and emphasis of the instrument maintenance projects are different from
one organization to the other due to different kind of instrumentation involved.lt has been
observed that the counterparts in one institute, or in one country requests several similar
instrumentation projects from the different international organizations. This may represent
a considerable overlapping activity, waste of time and funds due to lack of proper
cooperation and coordination among these organizations. At the same time, however, it
offers good opportunity for cooperation in the institution, in the country, and, perhaps in
the region if the Agency and others consider this possibility very seriously and take real
measures for actions.

Years ago, a number of coordination meetings were held among several international
organizations concerning the instrumentation maintenance in a region. However, this
cooperation is still limited to very few activities. An adequate mechanism should be
developed to promote a more efficient and beneficial common actions.. There are some
areas of interest where the Agency is obliged to cooperate with other organizations, e.g.
nuclear medicine instrumentation partially covered by WHO, nuclear instrumentation in
agriculture applications partly covered by FAO, and analytical instrumentation mostly
covered by UNIDO.

The most important concrete measures to be taken for initiation and continuation of
efficient cooperation among UN organizations are recommended as follows:
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ONE

TWO

THREE

Fixed channels of information exchange should be established, informing
partner organizations in due time on planned activities, e.g. meetings,
training and repair courses, etc. As an immediate step in such
cooperation, it is suggested that

• the present report is distributed, and comments are invited, and

• the reports on the progress of regional, IAEA-supported projects are
distributed to other interested UN organizations.

The invitation of delegates from other UN organizations for the
IAEA-supported regional cooperation meetings, and participation of IAEA
staff and/or regional representatives in meetings organized by other
organizations should be encouraged, with the aim to find common points
of interest, and to promote good cooperation.

Concerning the establishment of national or regional centres for training
and maintenance, it is advisable to contact other UN organizations that
might have similar plans; this will help to optimize the use of available
funds.
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