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PROJECT DESK EVALUATIONS

A Project Desk Evaluation (PDE) is an intensive review process, using agreed

guidelines, of the design, implementation, and the outputs of a project. Its purpose is

to convey concisely as comprehensive a picture of a project's performance as can be

obtained without a special evaluation mission to the project site. It also seeks, where

possible, to draw generalizable lessons that go beyond the specific project under review.

Frequently, Project Desk Evaluations are conducted on a set of similar projects, e.g.

radiation protection projects or projects in nuclear medicine, in various countries and

reported on together. In this way a wide range of approaches, strategies, problems and

trends relating to a common type of undertaking can be examined and conclusions

confidentially drawn.

Project Desk Evaluations are carried out by the staff of the Evaluation Section,

Department of Technical Co-operation, with the assistance of the relevant staff in the

Agency concerned with the specific projects. Upon completion, each Project Desk

Evaluation is submitted to the Deputy Director General of the Department of Technical

Co-operation.
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E X E C U T I V E S U M M A R Y

The Agency is providing a large number of nuclear and related equipment

to the developing Member States in Africa through the regular technical co-

operation programme. However, poor maintenance of these instruments is one

of the pertaining problems hindering the development of nuclear technology in

many African countries. Indeed, various TC projects which rely essentially on the

use of increasingly sophisticated equipment, suffer from the lack of reliable

maintenance and servicing capabilities. This is particularly a crucial issue for

many countries in the region, owing to the prevailing environmental conditions

which often involve high temperature, high humidity, poor quality of mains power

supply and inadequate preventive maintenance practices. Besides, due to

shortage of funds, existing nuclear and related instruments cannot be replaced

easily and need, therefore, to be used for longer periods to sustain project

activities.

The Agency is addressing the above problem through the approval of a

number of country TC projects on the repair and maintenance of electronic

equipment over the years. In addition, a regional project RAF/4/004 - "Nuclear

Instruments Maintenance" (which is under this review) was first approved in 1988

with the aim of assessing the existing maintenance and repair capabilities on a

regional basis, to upgrade pilot laboratories in some selected countries through

manpower development and provision of some specialized equipment, service

tools, accessories and spare parts, to develop guidelines for maintenance

strategies and spare parts policies, as well as to develop mutual co-operation

among the participating countries so as to enable them to become self-reliant in

the maintenance and repair of nuclear and related equipment for the peaceful

utilization of atomic energy and its applications.
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The project was first intended for six countries, namely, Algeria, Egypt,

Ghana, Libya, Zaire and Zambia, which already had some infrastructures for

maintenance and repair. Later on, it was extended to Ethiopia and Tanzania in

1993. In January 1994, invitation letters were sent to Madagascar and Sudan to

join the project.

The total budget of the project RAF/4/004 for the years 1988 through 1994

includes 27.3 man-months of expert services, $321 680 for equipment as well as

$123 480 for group training.

This desk evaluation review was undertaken at the request of the Africa

Section, TCPM, to provide an assessment of the project achievements, its further

requirements and to determine to what end the project may lead in the near

future.

Accomplishments

As of 31 December 1993, the regional project RAF/4/004 has provided a

total of 23.3 man-months of expert services, equipment, spare parts, laboratory

supplies and repairs worth $277 930, and organized one national and four

regional training courses. As a result, the following has been achieved.-

(i) Manpower development for repair and maintenance of nuclear and

related equipment. Sixty African engineers and technicians have

been trained through participation in the training courses organized

under the project, of which 55 were from the ten participating

countries of the project. In addition, 140 others were trained

through project related fellowships and through other regional and

interregional training courses in the field of nuclear instrumentation

and maintenance.



(ii) Upgrading of eight pilot laboratories in terms of manpower

development and provision of typical and specialized equipment,

tools and supplies, including spare parts, for repair and

maintenance. There now exists at least one functional laboratory

in each of the participating countries to take care of repair and

maintenance of nuclear and related equipment locally.

(iii) Provision of replacement parts, servicing tools and technical

documentation as needed for repair and servicing of faulty

equipment. This has helped in the repair of a large number of

nuclear and related equipment such as Ge(Li) and Si(Li) detectors,

liquid scintillation counters, mass spectrometers, gas

chromatographs, X-ray generator, Van de Graaff accelerator,

gamma irradiator, N-15 analyser, oscilloscopes, personal

computers, multichannel analysers, medical scanner, TLD reader,

UV spectrophotometers, radio-isotope calibrator, pH meter,

electronic balance, biological oxidizer, etc. In this regard, some

assistance and advice were also provided by the visiting experts

from time to time.

(iv) Repairs of some equipment were carried out at the supplier's

laboratories in Europe or in Seibersdorf Laboratories, and in some

cases, supplier's engineers were sent to the country, for which all

transportation and other costs were borne by the project.

(v) A central data bank (data books, catalogues, service manuals) for

typical nuclear instruments has been established at the

Instrumentation Unit, RIAL, of the Agency's Seibersdorf

Laboratories, which is providing the services to the counterparts as

and when requested.
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(vi) Some inventories of scientific equipment (nuclear and related ones)

existing in the nuclear research laboratories in the participating

countries have already been made, and have been standardized in

the diskette form. Although the inventories from all countries are

not up-to-date or complete, they are serving the purpose of

monitoring the equipment status, the requirements for spare parts,

etc. and to know how many of them have been repaired and how

many are yet to be repaired so that proper steps could be taken to

supply the spare parts and other services as soon as requested by

the counterparts.

(vii) The project has greatly contributed to the repair of a number of

equipment earlier provided by the Agency under different TC

projects that have since been closed, which would have been very

difficult, if not impossible, to carry out with local support alone.

Findings

Repair and maintenance of nuclear and related equipment, whether

supplied by the Agency or not, had been a chronic problem in most of the

developing Member States of Africa. Intensified Agency efforts through country

TC programmes combined with the establishment of the regional TC project

RAF/4/004 - Nuclear Instruments Maintenance have significantly addressed this

problem. Necessary infrastructures have now been established in one pilot

laboratory in each of the eight participating Member States of the project

RAF/4/004 through manpower development and the provision of typical and

specialized instruments and tools for maintenance and repair. With the supply

of spare parts, service manuals and other ancillary items, these pilot laboratories

are now capable of handling the repair and maintenance of many of the

equipment on their own. However, expert help for the repair of sophisticated

equipment is still needed. The project has also helped to arrange repair of
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specialized equipment which could not be done locally, through the provision of

repair services at the supplier's laboratory abroad or by sending the supplier's

engineers to the country to perform the job.

In order to carry out the repair and maintenance job in a qualitative and

quantitative way, a network in the name of "Nuclear Instrumentation Network for

the African Countries" (NIN/AF) has been introduced, the prerequisite of which

is the preparation of an inventory of all the nuclear and related equipment

available in the country for which Agency assistance is or will be needed.

Through this network, it was intended to monitor the number of equipment

available, number needing repair services (either spare parts or/and expert

advice) and the up-to-date status of equipment functioning. Unfortunately, this

inventory is not yet complete or updated. For some countries, this dates back

only to 1991 or 1992, and for one country no data is available, in spite of all

efforts made by the visiting experts.

In looking at the inventory so far available, it appears that very little

attention has been paid to collect data from other relevant institutes within the

country outside of the parent institute of the pilot laboratories. The record of

Agency supplied equipment falls far short of the actual number, probably owing

to some misunderstanding.

Since the preparation of inventories is the prerequisite for the success of

the project, Area Officer (Head, Africa Section, TCPM) in consultation with the

Technical Officer, should once again write to the counterparts and relevant

Government authorities (since the project counterparts are not always that

influential to have access to the inventory of equipment in other institutes,

sometimes even in their own institute) explaining in clear terms the objectives of

this inventory. It should be mentioned that the inventory must include all Agency

supplied equipment (at least those provided during the last ten years), and all

other nuclear and related equipment acquired from their own or other resources,

existing in all research institutes/universities in the country, for which Agency
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assistance is or will be needed, as well as a list of equipment that has been

repaired since their participation in the project RAF/4/004. This should be done

immediately (within three months), and where some inventory has already been

supplied to the Agency, this should be updated - also within three months - and

sent to the Agency. After this time, requests for the supply of spare parts for

equipment not listed in the inventory will be disregarded. Failure to supply the

inventory to the Agency will disqualify the Member State to be a participant of

project RAF/4/004. All project counterparts should submit an annual report which

would include an updated inventory as well as a report on the project

achievements and difficulties faced during the preceding year.

From records of requests for spare parts as available in the files, it

appears that the requests are received mostly for equipment in the parent

institutes of the pilot laboratories. The availability of this service under the project

is not well advertized within the country. In order to alleviate this situation, it

should be the responsibility of the counterparts to include in the inventory other

relevant nuclear research institutes, so that the project personnel in those

institutes also become aware of the purpose of the inventory as well as of the

availability of the repair services at the pilot laboratories and the spare parts from

the Agency.

Although a receiving report form for spare parts and supplies has been

devised, it is received at the Agency Headquarters only sporadically, and late,

and seldom is a report sent by the counterpart on whether the equipment could

be repaired, which makes it difficult to update the inventory (number and type of

equipment repaired) from Seibersdorf.

It has been reported by some experts that local confidence about the

capability of the repair and service personnel in some pilot laboratories is lacking.

This impedes the success of the project and local authorities (Institute

Director/Department Heads) should look into the matter, and the communication

within the institute and the country should be strengthened.
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It is noted that Egypt has introduced an incentive system whereby 37% of

the fees received for repair and services rendered for outside institutes go to the

service personnel doing the job. This is a good example considering the low

salaries at the Government research institutes in developing countries. The same

should be followed by other countries in order to keep the repair and service

personnel and to avoid brain drain.

The country-wise utilization of funds under the project was not uniform or

balanced. Some countries received significantly more and some received very

little. Although this was partly due to the varying degrees of research and

development activities from country to country, and partly due to the prevailing

political situation for which experts could not be sent, care should be taken by the

Agency co-ordinators (technical officer and project officers) to remedy this

imbalance as far as possible through direct communication with the counterparts

and Government authorities.

It is noted that many of the requests for procurement were for general

laboratory items and supplies for the purpose of upgrading the laboratory facilities

and recommended by visiting experts. Although the purpose of the project is to

upgrade the selected pilot laboratories through manpower development and

supply of some equipment and spare parts, items like general types of

transistors, capacitors, resistors, cables, connectors, sockets, plugs, soldering

irons, etc., which are normally available in local markets, should be the

responsibility of the local institute/authorities, so that the project could concentrate

more on the specialized items which are difficult to acquire from local resources

and within reasonable time. It should be the general practice for each institute

to include such items in their list of procurement while preparing their budget for

foreign exchange allocation by the Government annually. Otherwise, it will be a

very difficult task to attain self-sufficiency and self-reliance in repair and

maintenance of laboratory equipment which is vital for any research and

development work, particularly in nuclear science and technology. Authorities in

the Agency (DDG-TC, Director TCPM and Area and Project Officers) should
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address this problem at the appropriate Government and counterpart level, the

sooner the better.

Equipment, spare parts and other laboratory supplies as requested by the

counterparts or recommended by experts, were supplied by the project with

minimum delay. However, difficulties were faced with spare parts and service

manuals for very old or obsolete equipment which could not be supplied.

The project had to operate on a limited budget, particularly for equipment

and training. As such, a number of programme changes were made to transfer

funds from other operational projects in order to meet the continuing demands for

these two items. Since the upgrading of national infrastructure through

manpower training and facility build-up is the main purpose of the project, due

attention should be given to these aspects while making future allocations to the

project.

From records available in the files, it is very difficult to make an

assessment of the money spent on facility development and on actual repairs

carried out. A modest estimate shows that about 50% of the equipment fund was

used for upgrading laboratory facilities, 30% for repair services including spare

parts supplies and 20% for organizing training courses. This review considers

this as a balanced distribution, since in its view the project should concentrate

more on building local capability rather than to continue to provide spare parts

and repair services indefinitely.

The normal Agency procedure of initiating requests for procurement by the

Technical Officer, approving by the Area Officer and procurement and delivery

by the Field Procurement Section, TCIM, has been followed for all procurement

actions, including spare parts. Although it takes a little more time to supply the

requested items, this procedure could not be avoided due to import restrictions

in some countries for some items, even spare parts.
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Lack of standardization of equipment was another problem for local repair

and maintenance as well as for the supply of spare parts and training of

personnel - too many types of equipment have to be repaired. It would be

advisable for the Member States to standardize their equipment purchases both

from their own resources and from the Agency considering the limited funds

available from both the sources. In order to make the local repair and

maintenance service more effective, the instrumentation unit in each institute may

be consulted while making selection for equipment for own purchases or for

requesting Agency assistance under TC projects.

Although three regional training courses and one national training course

were held in Member States, problems were encountered on two of them with

respect to the timely delivery of equipment and provision of air tickets to non-local

participants. It seems that three months is not enough to deliver equipment to

be used for practical exercises, and the Airlines on which the PTA is drawn often

forget to inform the client when it is received. For any future training course to

be organized in Member States, it would be more appropriate for the technical

officer and the Area Office to initiate all activities, including requests for

procurement, at least six months in advance, and for the Training Courses

Section, TCIM, to issue PTAs at least one month in advance and to directly

inform the candidates of the action taken.

The project RAF/4/004 was originally intended for six selected countries

in Africa, namely, Algeria, Egypt, Ghana, Libya, Zaire and Zambia. Ethiopia and

Tanzania joined the project in 1993 and it has now been extended to two other

countries, Madagascar and Sudan. This is a step forward towards developing the

infrastructure for nuclear instrumentation and maintenance in as many countries

in Africa as require this service.

The project was also used to cater for the urgent needs of non-

participating Member States. One expert was provided to Gabon and three liquid

scintillation counters from Kenya were repaired, which could not have been
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otherwise possible as the TC projects involved had since been closed. This

flexibility should be maintained as much as possible, but on a case by case basis

so that the project is not over-burdened.

Recommendations

1. Preparation of inventories of scientific equipment (nuclear and related)

available in the Member States should be completed as early as possible.

Updating of these inventories should be a regular feature. All requests for

spare parts and services should conform to the inventory list. Member

States refusing to submit any inventory should be excluded from the

project participation. TCPM should address this matter at the appropriate

level both with the project counterparts and Government authorities.

2. The project counterparts should submit an annual report to the Agency on

the activities carried out under the project in and for their own countries,

including repair and maintenance work done, unsuccessful attempts and

what steps were taken in the latter case to put the instrument back into

operation. The first such report should cover the period from the

beginning of their membership to the project till the end of 1993.

3. The project counterparts should inform all nuclear research institutes in

their own countries of the existence of their pilot laboratories, services

available from them as well as from the Agency under the project, and

should comply with the established procedures to:

(a) scrutinize all requests for spare parts received from other institutes,

and forward them to the Agency in the special form as early as

possible,
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(b) acknowledge immediately the receipt of each shipment of spare

parts, and

(c) inform the Agency whether the equipment in question could be

repaired or what other steps are needed.

4. All counterparts should be encouraged to organize local training courses

for their own staff as well as staff from other relevant institutes on a

regular basis. Persons who received training under the Agency-organized

training courses and fellowship programme should share their knowledge

with other colleagues in such local training courses.

5. The institutes receiving Agency assistance should try to include all general

types of electronic components and laboratory supplies under their regular

budget and request the Agency under the project only for special supplies

and spare parts as would be needed for upgrading their instrumentation

laboratories as well as for repair of specific equipment.

6. Considering the good amount of activities carried out under the project

within the limited resources, and the benefits derived in terms of

manpower development and upgrading of pilot laboratories for repair and

maintenance, including the actual repair works carried out, the project

should be extended under the 1995-96 RP with sufficient funds for

experts, equipment and training. Particular attention should be given to

organizing regional training courses on some advanced subjects, like

multichannel analysers, microprocessor applications, and on repair and

maintenance of sophisticated nuclear instruments, including personal

computers (selection to be made based on the updated inventories).

Wherever possible, national training courses on basic repair and

maintenance should also be organized.
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7. Considering the difficulties in organizing training courses in developing

Member States, the Agency should plan them well in advance. A

minimum of six months lead time between planning and execution should

be maintained, particularly when practical exercises are included for which

some procurement is involved.

8. The Agency should take steps to publish a Nuclear Instrumentation

Newsletter as originally stipulated in the proposal for the Nuclear

Instrumentation Network for Africa (NIN/AF). This would reflect the status

of nuclear instrumentation and maintenance in the Member States and

would stimulate contacts and information exchange among the project

counterparts, various technical officers, project officers and those involved

in the Agency's implementation sections. For this, however, continuous

feedback of information from the project counterparts is a prerequisite.



INTRODUCTION

It is a well known fact that proper maintenance and repair of equipment go

side by side with any research and development activity requiring laboratory

facilities, be it in a research institute or in an industry. A survey conducted in the

early 1980s by Agency technical co-operation experts and project counterparts

in developing Member States revealed that between 20 and 30 per cent of the

project equipment was at any one time unavailable for use, or no longer in use,

because of problems with repair and maintenance. Knowing this fact, an

interregional project INT/4/054 - Nuclear Instrument Maintenance was initiated in

1981 with the objective of improving the maintenance and repair services in the

recipient Member States of Agency technical assistance through the provision of

expert services, spare parts supply and some fellowship training. Eight countries

in Africa, eleven in Asia and nine in Latin America joined the project and reaped

some benefits, although the regional and country-wise distribution of the

resources was not equitable, the countries in the Africa region receiving the

minimum. In this context, a Desk Evaluation Review of the project conducted in

1985 (IAEA-DER-85/01) observed:

"Although approved and funded as an interregional project, this
project has, in fact, not been managed during its first four years as
a genuinely interregional effort. As of the end of 1984, 60 per cent
of project expenditures have been utilized in Asia, 24 per cent in
Latin America and only 6 per cent in Africa [10% for miscellaneous
interregional]. The amount of attention paid to Africa has been so
negligible -- $10 000 of equipment and a single visit to facilities in
five countries -- that it is questionable whether anything at all has
been achieved."

The project was completed in August 1989 with the following remarks:-
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"However, for the future, it appears that a continuation on the basis
of separate regional projects, supported where necessary by
national ones, would prove to be more effective and rational, since
this would provide improved response to specific local conditions".

Also in 1985, a Special Evaluation Review of the Provision of Equipment

as part of the Agency's Technical Co-operation Programme (IAEA-SER-85/02)

was carried out, which found that maintenance related problems were assuming

a greater importance with the various and complex types of equipment being

provided by the Agency to the developing Member States. The review identified

the following five top reasons for the problems:-

(1) Difficulty in obtaining spare parts;
(2) Lack of trained service personnel;
(3) Lack of necessary diagnostic and repair equipment;
(4) Inadequate training of equipment user;
(5) Poor quality of the electric mains power.

Although, according to the provisions of the Administrative Manual, the

recipient Government is responsible for the maintenance of project equipment,

the review concluded that, in actual fact, Governments were not able to meet this

requirement on their own. Intensified Agency assistance was essential both to

upgrade the infrastructure in the electronics laboratories in developing Member

States and to broaden the base of manpower trained in the maintenance of

nuclear-related instrumentation. On these issues, the review concluded:

"Progress by Member States in improving their capability for
maintaining Agency-supplied equipment is vital to the expanded
peaceful applications of nuclear energy. The Agency should further
strengthen its training courses and project-based efforts devoted to
assisting Member States in the maintenance of nuclear-related
instrumentation. In addition to the existing interregional and
regional courses, every effort should be made to assist Member
States in conducting national courses which are by their very nature
able to reach a larger number of those needing such training.
Maintenance activities should be integrated by Member States from
the very beginning in those projects that are expected to acquire
large amounts of instrumentation. The training of maintenance staff
and the creation of the necessary workshops is of equal importance
to the long-run success of such projects as is training the scientific
staff and providing equipment."
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With respect to the countries in the Africa region, the problems are more

acute considering the following additional facts:-

(i) Many of the Agency Member States in Africa are still in the very

early stage of development of nuclear science and technology at

national level,

(ii) The prevailing environmental conditions which often involve high

temperature, high humidity and dust,

(iii) Fluctuation in the mains power supply, and often break-downs for

extensive periods,

(iv) Inadequate preventive maintenance practices in many of the

laboratories,

(v) Scarcity of foreign exchange which prevents acquisition of spare

parts within a short time, thus contributing to the delay in project

execution,

(vi) Due to low salaries in research establishments, trained engineers

and technicians are often attracted by better prospects in

industries/private enterprises,

(vii) Technical infrastructure is either absent or inadequate in many of

the existing laboratories/institutes.

In spite of the above facts, during the ten years period from 1983 to 1992

alone, the Agency's technical co-operation programme provided assistance to the

African region (both under country and regional programmes) amounting to

$83.09 million, of which $42.92 million (51.65%) was for equipment - (Annex -1).

It is, therefore, obvious that some concerted efforts have to be made for the

proper maintenance and repair of Agency supplied equipment so as to be able

to reap the fruits of Agency supported TC projects for the peaceful utilization of

atomic energy and its applications.
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In order to alleviate the above situation, a number of country projects on

the repair and maintenance of electronic equipment were approved under the

Agency's regular TC programme. In addition, the regional project RAF/4/004 -

Nuclear Instrument Maintenance (under this review) was first approved for one

year in 1988 with the aim of assessing the existing maintenance and repair

capability in various pilot laboratories, and to develop guidelines for maintenance

strategies and national spare parts policies. The project was subsequently

extended up to 1994, in order to cover training of counterpart staff through

regional and national training courses, as well as to develop mutual co-operation

at the regional level

This desk evaluation review of the project RAF/4/004 was requested by the

Africa Section of the Division of Technical Co-operation Programming (TCPM) to

provide an assessment of project achievements and to determine to what end the

project may lead in the near future. Also the review could help determine how

the experience gained during the development of this project might be utilized in

the management and implementation of similar projects in Africa or in other

regions.

This report is the result of a thorough study of the files and documents

available in the IAEA Headquarters, including all experts field reports on the

project RAF/4/004, and extensive discussions with IAEA personnel involved in the

project execution. The facts contained in this report were compiled, therefore,

from all sources available at IAEA Headquarters to provide a comprehensive

chronicle of project accomplishments, which forms the basis for the findings and

recommendations provided.
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PROJECT UNDER REVIEW

The following section contains a Project Desk Evaluation (PDE) of the

Agency's multi-year regional project RAF/4/004, "Nuclear Instruments

Maintenance", approved for the Africa region in 1988.

The review was undertaken in order to assess the project's viability and

achievements at end-term and to determine future needs and possible Agency

assistance required. It must be borne in mind, however, that a project desk

evaluation is but one element of a critical examination and therefore there must

be a tentativeness to and continual testing of its conclusions. As the Joint

Inspection Unit concluded:

"One of the most difficult problems which internal evaluation
systems face is the tendency to regard them as a self-contained
management technique which merely needs to be introduced into
an organization to swiftly improve operations. In fact, evaluation in
only one phase -- although an important one -- in the basic
management cycle. It cannot have its full impact until it becomes
part of a continuing commitment to development and improvement
of the overall management system." (Second Report on Evaluation
in the United Nations System, para. 28, Joint Inspection Unit, JIU
rep.6)

Findings and recommendations are in Sections III and IV of this report.
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FINANCIAL SUMMARY

RAF/4/004 - Nuclear Instruments Maintenance

Participating Institutions in eight countries in Africa, namely,
Algeria, Egypt, Ethiopia, Ghana, Libya, Tanzania, Zaire and
Zambia.

Counterparts: National Co-ordinators of participating countries (Annex - II).

Financial Data:

Current Budget

Experts (m/m)

Equipment ($)

Training ($)

1988

6/04

45 000

-

1989

3/26

58 400

-

1990

2/23

87 280

1991

3/00

10 000

19 000

1992

3/00

56 000

-

1993

4/16

35 000

79 480

1994

4/00

30 000

25 000

Total

27/09

321 680

123 480

Disbursements

Experts (m/m)

Equipment ($)

Training ($)

1988

3/25

18 780

-

1989

2/07

28 196

1990

4/21

70 337

-

1991

4/21

61 982

4 642

1992

3/08

47 617

13 670

1993

4/17

51 016

66 107

Total

23/09

277 930

84 420

Current Financial Status (as of 1 January 1994):

Total Disbursements (Experts Equipment Training):

Unliquidated Obligations:

Equipment

Training

Earmarkings:

Experts (4 m/m)

Equipment

Training

$546 313

$12 508

$6 378

$43 200

$31 241

$38 406
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APPROVED PROJECT OBJECTIVES AND ACTIVITIES

The objectives of this regional multi-year project are to strengthen the

regional capabilities and infrastructure in nuclear instrument maintenance and

repair through national and regional training efforts and to promote the exchange

of information and experience in instrument planning and maintenance in the

region.

To achieve these objectives, the following activities were foreseen:

Identification of pilot laboratories and counterparts in Member

States participating in the project, who can take over co-ordination

and guarantee sustainable follow-up activities.

Introduction of a Computerized Management of Preventive

Maintenance (CMPM) programme by providing more personal

computers and making inventories of existing nuclear instruments

and equipment in nuclear research laboratories in the countries in

order to promote maintenance in quantitative approach.

Organization of group fellowship training, and regional and national

training courses in order to strengthen man-power development for

service technicians and engineers in the region, who could also

train other counterpart staff at the institutional and national level

(train-the-trainers concept).

Establishing/upgrading pilot laboratories through the provision of

spare parts, service tools and some basic trouble shooting

equipment, so as to be able to carry out repair and maintenance

work even for sophisticated nuclear and related equipment.
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Providing power conditioners and uninterruptible power supplies to

prevent damage to scientific equipment through power fluctuation.

Providing expert services for monitoring of activities at national and

regional level; providing help in the repair of sophisticated

equipment which could not be carried out by the national

counterpart/institute; and providing continuous training to the

participating laboratory staff.

Providing spare parts for equipment which need repair, as well as

service manuals if not available.

The Agency is assisting these activities in some selected countries in

Africa by providing spare parts, laboratory tools and supplies and some

equipment, including microcomputers; making inventories of existing equipment

in the countries concerned; organizing regional and national training courses; and

by providing the services of experts to assist in training activities, repair of

sophisticated equipment and project co-ordination.

The intended target groups and beneficiaries are the participating pilot

laboratories and the scientific institutes in the countries involved in research and

development of atomic energy and using ionizing radiation sources for peaceful

purposes.
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PROJECT SUMMARY

In deciding which countries of the Africa region should participate in the

project, the following factors were considered:

(a) Countries which already had Atomic Energy Authorities or Atomic

Energy Research Institutes,

(b) Countries which already had a TC project on nuclear

instrumentation and maintenance, either completed or operational,

and

(c) Countries which already received some assistance through the

interregional project INT/4/054 - Nuclear Instruments Maintenance.

On the basis of the above, six countries, namely, Algeria, Egypt, Ghana,

Libya, Zaire and Zambia, were selected to participate in the project from the

beginning in 1988. Later on, Ethiopia and Tanzania became project participants

in 1993, and invitation letters were sent to Madagascar and Sudan on 19 January

1994 to join the project. Assuming that these latter two countries will also join

the project in 1994, and in order to make this evaluation as comprehensive as

possible, all the ten countries are considered together as and when appropriate.

Table 1 elaborates the extent of technical assistance received by these ten

countries during the ten-year period 1983-1992 through their country TC projects.

As much as 57.5% of the total technical assistance provided to the first six

countries was for equipment amounting to $21.2 million. Considering all the ten

countries together, the equipment component constitutes 56.0% ($26.5 million)

of the total technical assistance received by them during the same period.
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TABLE 1

Total TC Assistance Provided to Ten selected African Countries

1983 - 1992

(in thousands of dollars)

Country

Algeria

Egypt

Ghana

Libyan A.J.

Zaire

Zambia

Sub-Total

%

Ethiopia

U.R. Tanzania

Madagascar

Sudan

Sub-Total

%

Total

(All Countries)

%

Experts

592.3

3 403.5

547.7

804.5

369.0

1 066.8

6 783.8

18.43

359.0

636.7

321.9

529.9

1 847.5

17.65

8 631.3

18.26

Equipment

2 695.6

10 838.0

2 767.7

745.6

1 519.0

2 616.4

21 182.3

57.54

1 129.5

1 520.9

879.6

1 775.7

5 305.7

50.67

26 488.0

56.02

Fellowships

528.7

3 260.6

1 268.2

1 208.0

595.3

629.2

7 490.0

20.34

513.6

871.5

252.0

1 666.7

3 303.8

31.55

10 793.8

22.82

Training

Courses

0.0

99.6

0.0

0.0

0.0

0.0

99.6

0.27

0.0

0.0

0.0

0.0

0.0

0.0

99.6

0.21

Sub-

Contracts

0.0

1 260.8

0.0

0.0

0.0

0.0

1 260.8

3.42

0.0

0.0

0.0

13.4

13.4

0.13

1 274.2

2.69

Total

3 816.6

18 862.5

4 583.6

2 758.1

2 483.3

4 312.4

36 816.5

100.00

2 002.1

3 029.1

1 453.5

3 985.7

10 470.4

100.00

47 286.9

100.00
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Recognizing the complexity of the project due to the great variation in the

situation prevailing in the various participating countries, the Instrumentation Unit,

RIAL, of the Agency's Laboratories in Seibersdorf, which possesses the facilities

and expertise in the field of nuclear instrumentation, repair and maintenance, was

chosen for the technical backstopping of the project and the Head of that Unit

was entrusted the task of the project technical officer.

In August 1988, the technical officer proposed the establishment of a

"Nuclear Instrumentation Network for the African Countries" (NIN/AF) to meet

their needs for maintenance and repair of nuclear instruments, spare parts supply

and training of national staff. It was emphasized that all efforts and co-ordinated

actions would be based on the completed inventory of available nuclear and

nuclear-related equipment and the annual equipment status reports which would

be made by joint efforts of the national counterparts and TC-experts during the

first phase of the network and would be updated each year. In order to solve the

very complex and troublesome instrumentation maintenance problems in the

Africa region in a systematic and qualitative way, the proposal, inter alia,

underlined the following main features for NIN/AF:

1. The Nuclear Instrumentation Network (NIN/AF) is planned to organize

maintenance and repair services of nuclear measuring instruments through

upgrading the technical ability of national staff, availability of spare parts,

and/or through the conduct of repairs at the manufacturer's servicing

stations or in the Instrumentation Unit at Seibersdorf.

2. NIN/AF will be implemented through close co-operations between the

Africa Section, the Instrumentation Unit of RIAL at Seibersdorf, the

national counterparts of the various TC projects and the project experts.

3. The Instrumentation Unit of RIAL will be responsible to run the NIN/AF

through preparation of a data base for the commercially available nuclear

measuring instruments and through preparation of a computer inventory

record of the existing equipment in the counterpart's laboratories. The

Unit will also define the service stations and location of the various
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manufacturers in Africa, the specialized maintenance institutes and agents,

the local maintenance laboratories in the different countries and the

services offered by the Unit at Seibersdorf.

4. The NIN/AF will assist experts conducting expert missions, organize

training courses, group fellowship training and fellowship training in nuclear

instrumentation maintenance. In addition, one technical workshop and two

expert missions will be organized and a "Nuclear Instrumentation

Newsletter" will be prepared and distributed to encourage continual flow

of recent information and to stimulate the contact of technical staff both

with the different manufacturers and the staff of the Instrumentation Unit

of RIAL.

To realize the broad objectives as stated above, the following steps were

to be taken:-

(i) To conduct a detailed survey of the designated pilot laboratories in

the six participating countries to assess the existing conditions with

regard to maintenance and repair facilities and manpower, and to

determine the specific needs to upgrade these laboratories to a full

operational status.

(ii) To introduce the Computerized Management of Preventive

Maintenance (CMPM) programme with a view to helping the

laboratories to establish an inventory of instruments and setting

time-tables for the work to be done. It was recognized that the

introduction of CMPM required prerequisites, particularly training of

personnel and local availability of appropriate equipment (IBM

compatible computer with accessories). Although CMPM had been

developed by the Agency experts some years ago and tested in

some countries in Asia, it should be reviewed and simplified prior

to its introduction in the pilot laboratories in Africa. Where

necessary, IBM compatible computers would also be supplied.
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(iii) To provide to each pilot laboratory, depending on the available

facilities, a full set of electronic components, laboratory tools and

kits, power conditioners and drop-out relays, in addition to its

specific requirements for spare parts.

(iv) To prepare inventories of scientific equipment and instruments in

the nuclear research laboratories in the participating countries

involved in the research and development of nuclear science and

technology and its applications for peaceful purposes. For this

purpose, nuclear equipment as well as non-nuclear equipment

needed for conducting nuclear research should also be included.

Since the purpose of Agency assistance under this project was not

only for the repair and maintenance of Agency-supplied equipment

under TC projects, but also to help Governments in their own

initiatives, the inventory should cover all such equipment as well.

(v) Each participating country to designate a pilot laboratory and

appoint a National Co-ordinator (project counterpart) who would

collect and assess all requests for spare parts, service tools,

manuals, etc. from his own Institute as well as from other relevant

institutes in the country, and forward them to the IAEA. Each

counterpart was expected to maintain close contacts with all

nuclear research laboratories in the country and generally monitor

all activities, attend to trouble-shooting as far as possible, and send

results to the Agency at regular intervals. The list of the pilot

laboratories along with the names of counterparts in the eight

countries participating todate is given in Annex - II.

(vi) Although it was originally intended to send an itinerant expert to

visit all the pilot laboratories in the participating countries, it was

finally decided to send different experts to different countries,

involving the expertise available at the Instrumentation Unit of the

Agency's Seibersdorf Laboratories as much as possible, so as to

be able to have a consistent approach to monitoring and follow-up

activities.
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For this purpose, the expert job description was prepared to

include, interalia, the following aspects:-

(a) to make qualitative and quantitative surveys of the

maintenance problem,

(b) to identify the needs in terms of equipment, spare parts and

training,

(c) to assist the counterparts in organizing their maintenance and

repair units, and

(d) to do repair works whenever possible.

Furthermore, the experts were expected to formulate policies which

aim at prevention of instrument breakdown and quick repair

whenever needed.

The expert job descriptions were subsequently modified to include

also the preparation of inventories in the participating laboratories

and their up-dating, as well as local training of counterpart staff in

repair and maintenance.

(vii) Organization of regional and national training courses.

(viii) To co-ordinate the activities envisaged under the project, the main

responsibility being with the Instrumentation Unit, RIAL, Seibersdorf

Laboratories, as far as the technical aspects are concerned.

It was also envisaged that after 1990 this regional project could be

extended to other pilot laboratories in countries without nuclear research centres,

provided that these countries designate a national maintenance laboratory

adequately staffed and empowered to apply the Government's policy regarding

the maintenance of scientific instruments.
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Between September 1989 and October 1993, a total of 16 programme

changes were made to respond to the project developments, thus adding about

$146 000 to the project from savings under other TC projects in Africa. The total

current budget for the years 1988 through 1994 amounts to $687 450 and

includes $242 290 (27.3 man-months) for expert services, $321 680 for

equipment and $123 480 for group training. No provision for fellowships and

scientific visits was made under the project since global and regional fellowship

funds were available outside of this project.

As of 31 December 1993, total disbursements under the project amount

to $546 313, total unliquidated obligations to $18 886 and total funds earmarked

to $112 847 (see FINANCIAL SUMMARY, page 6). The project has already

provided a total of 23.3 months of expert services, $277 930 worth of equipment

and $84 420 for group training. The country-wise distribution of these items is

given in Table 2.
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TABLE 2

Country-wise Distribution of Assistance

under RAF/4/004

(as of 31 December 1993)

Country

Algeria

Egypt

Ethiopia*

Ghana

Libyan A.J.

U.R. Tanzania*

Zaire

Zambia

Experts (m/m)

3/19

1/19

-

2/12

1/14

0/15

0/16

2/18

Equipment ($)

70 692

95 573

-

27 069

133

816

12 889

8 238

Training (m/m)

4/22

0/12

1/08

3/26

2/18

1/08

2/04

3/00

Non-Members of the Project until 1993

Cote d'lvoire

Kenya

Madagascar

Gabon

Niger

Nigeria

Senegal

Sierra Leone

Sudan

-

-

-

0/08

-

-

-

-

-

-

15 771

-

-

-

2 305

-

-

-

0/26**

-

0/26**

-

0/26**

0/26**

0/26**

0/26**

1/22**

Joined the project RAF/4/004 in 1993.

Participants in RTC No. II on Liquid Nitrogen Plants.
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IMPLEMENTATION

A. Project Activities

Experts

A total of 23 months and 9 days of expert services were utilized during

1988 - 1993, providing more than 40 assignments on various maintenance

related tasks, including regional and national training courses. This also includes

a three-month assignment of Mr. Lehner at the Agency Headquarters on

computer applications and Mr. Abdel-Rassoul for two months on project

assessment. A detailed list of the various expert tasks is given in Annex - III.

The country-wise distribution of expert services is given in Table 3, while the

expert assignments for regional training courses and workshop is in Table 4 in

the following pages.

TABLE 3

Country-wise Breakup of Expert Services

Algeria:

Task

05

09

11

14

18

18

18

19

Name

Wierzbinski

Wierzbinski

Wierzbinski

Reggoug

Reggoug

Lakhloufi

Vuister

Wierzbinski

Jaklitsch

Nationality

POL/IAEA

POL/IAEA

POL/IAEA

MOR

MOR

MOR

NET

POL/IAEA

AUS/IAEA

Total: 5 experts

Period

April 1989

May 1990

May 1991

May 1992

Sept 1992

Oct 1992

Oct 1992

Feb 1993

April 1993

9 missions

Duration
(m/m)

0/14

0/13

0/14

0/07

0/15

0/14

0/22

0/06

0/10

3/25

Remarks

NTC

NTC

NTC

NTC

Not charged to Project
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Egypt:

Task

05

09

11

15

Name

Xie

Xie

Xie

Wierzbinski

Nationality

CPR/IAEA

CPR/IAEA

CPR/IAEA

POL/IAEA

Total: 2 experts

Period

May 1989

May 1990

June 1991

May 1992

4 missions

Duration
(m/m)

0/12

0/14

0/07

0/16

1/19

Remarks

Ghana:

Task

05

09

11

17

25

Name

Sommerer

Sommerer

Hollenthoner

Gardos

Sommerer

Nationality

AUS/IAEA

AUS/IAEA

AUS/IAEA

HUN/IAEA

AUS/IAEA

Total: 3 experts

Period

May 1989

July 1990

June 1991

June 1992

June 1993

5 missions

Duration
(m/m)

0/15

0/14

0/16

0/13

0/14

2/12

Remarks

Libya:

Task

05

08

11

23

Name

D'Joos

Mutz

Bridi

Gardos

Nationality

BEL

AUS/IAEA

LEB/IAEA

HUN/IAEA

Total: 4 experts

Period

July 1989

Feb 1990

July 1991

April 1993

4 missions

Duration
(m/m)

0/16

0/08

0/14

0/06

1/14

Remarks
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Tanzania:

Task

01

Name

Wierzbinski

Nationality

POL/IAEA

Period

Feb 1988

Duration
(m/m)

0/15

Remarks

Zaire:

Task

09

Name

Gardos

Nationality

HUN

Period

May 1990

Duration
(m/m)

0/16

Remarks

Zambia:

Task

90

09

13

17

23

Name

MutZ

Gardos

Gardos

Gardos

Gardos

Nationality

AUS/IAEA

HUN

HUN/IAEA

HUN/IAEA

HUN/IAEA

Total: 2 experts

Period

Jan 1989

May 1990

Sept 1991

June 1992

April 1993

5 missions

Duration
(m/m)

0/08

0/16

0/18

0/24

0/12

2/18

Remarks

Gabon:1

Task

26

Name

Chanu

Nationality

FRA

Period

Oct 1993

Duration
(m/m)

0/08

Remarks

* Non-participant in the Project.

NTC = National Training Course
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TABLE 4

Expert Services for Regional Training Courses (RTC)

RTC
No.

1

II

III

IV

Title and Date

Protection of Nuclear

Instruments

19 Oct- 13 Nov 1991

Operation, Maintenance

and Repair of Liquid

Nitrogen Plants

19 April- 14 May 1993

Selected Topics in

Maintenance of Nuclear

Instruments

4 Sept- 1 Oct 1993

Workshop on the

Maintenance and

Evaluation of Power

Conditioning Devices of

Typical Nuclear and non-

Nuclear Instruments

14-25 June 1993

Place

Cairo,

Egypt

Dar-es-Salam,

Tanzania

Cairo,

Egypt

Seibersdorf,

Austria

Experts

Wierzbinski (IAEA)

Mutz (AUS)

Vuister (NET)

Steiner (AUS)

Zakharov (RUS)

Wang (IAEA)

Wierzbinski (IAEA)

Gardos (IAEA)

Hollenthoner (IAEA)

Bairi (IND)

Wierzbinski (IAEA)

Gardos (IAEA)

Xie (IAEA)

Taylor (IAEA)

8 Representatives of

Commercial

Companies

Duration
(m/m)

0/14

1/08

0/16

0/09

0/17
*

0/23

0/08

0/07

0/16

*

*

*

*

*

* Not charged to the Project

It may be noted that an expert assignment was also made to Gabon

which is not participating in the project, at the Government's special request to

assess the laboratory facilities for nuclear spectroscopy for which some

equipment were earlier supplied by the Agency under a TC project, but could not

be be installed due to lack of laboratory space/facility. One expert mission was
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fielded in 1988 to Tanzania for the repair of a sediment gauge which was earlier

supplied by the Agency, although Tanzania was not a project participant at that

time.

Equipment

As can be seen from the Financial Summary (page 6), a total amount of

$290 438 (disbursements plus unliquidated obligations) has already been spent

for the supply of equipment, spare parts, laboratory and diagnostic tools and kits,

electronic components and other laboratory supplies. This also includes

transportation and repair costs of some equipment sent to the suppliers or to

Seibersdorf Laboratory for repair, such as Ge(Li) and Si(Li) detectors, computers,

liquid scintillation counters, etc. In some cases, the supplier's engineers had to

be sent to the country for the repair work. This was done in the case of a

gamma irradiator and three Ge(Li) and Si(Li) detectors in Algeria and one N-15

analyser in Egypt, the cost of which was borne by the project. The following

categories of equipment, spare parts, etc. were supplied to the participating

countries:-

(a) Electronic and electro-mechanical equipment:-

A gamma spectrometry system, oscilloscopes, pulse generators,

power generators, G.M. tubes, a microscope, micro-computers,

multimeters, logic analysers, power conditioners, uninterruptible

power supplies, constant voltage transformers, etc.

(b) Electronic and other components:-

Integrated circuits, diodes, transistors, capacitors, resistors,

converters, potentiometers, cables, connectors, relays, fuse, switch,

sockets, batteries, belts, computer drives, printed boards, add-on

cards, softwares, etc.

(c) Electrical and mechanical tools:-

Testing equipment, logic analyser and kits, transformers, soldering

irons, drills and other laboratory tools and consumable supplies.
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(d) Service manuals, scientific catalogues and books.

With the above provisions, the equipment so far repaired includes: Ge(Li)

and Si(Li) detectors, gamma irradiator, liquid scintillation counters, mass

spectrometer, gas chromatograph, X-ray generator, Van de Graaff accelerator,

N-15 analyser, oscilloscopes, multichannel analysers, personal computers,

medical scanner, TLD reader, UV spectrophotometer, radioisotope calibrator, pH

meter, electronic balance and biological oxidizer.

In addition to the above, some equipment were supplied to the

Instrumentation Unit of the Agency's Seibersdorf Laboratories for the organization

of the Regional Workshop on the Maintenance and Evaluation of Power

Conditioning Devices of Typical Nuclear and non-Nuclear Instruments held in

June 1993 under the project, and for the Group Fellowship Training in Nuclear

Spectroscopy Instrumentation Maintenance held in Seibersdorf every year for

which participants from African countries are given preference.

It may also be noted that some assistance was provided to Nigeria for the

supply of some electronic components and service manuals needed for the repair

of Agency supplied equipment under TC projects, and to Kenya for the repair of

three liquid scintillation counters by the suppliers in Europe, although these two

countries are not members of the project.

Training

Three regional training courses, one regional workshop and one national

training course in Algeria have already been organized under the project. Two

more regional training courses are planned for 1994. The details of the group

training events are given in the following pages:-
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GROUP TRAINING EVENTS

UNDER PROJECT RAF/4/004

(1988 - 1993)

I. RTC on Protection of Nuclear Instruments
19 October - 13 November 1991, Egypt.
Lecturers: Mutz/AUS, Vuister/NET, Wierzbinski/IAEA
Participants: 8 (regular), 4 (local)

II. RTC on the Operation, Maintenance and Repair of Liquid Nitrogen Plants.
19 April - 14 May 1993, Tanzania
Lecturers: Steiner/AUS, Wang/IAEA, Zakharov, Kuzmin/RUS
Participants: 10 (regular), 1 (local)

III. RWS on the Maintenance and Evaluation of Power Conditioning Devices
of Typical Nuclear and non-Nuclear Instruments
14 - 25 June 1993, Austria
Lecturers. Bairi/IND, Taylor, Gardos, Wierzbinski, Xie/IAEA and 8

representatives of Commercial Companies.
Participants: 7 (regular)

IV. RTC on Selected Topics in Maintenance of Nuclear Instruments
4 September - 1 October 1993, Egypt
Lecturers: Gardos, Hollenthoner, Wierzbinski/IAEA, Kamel/EGY
Participants: 9 (regular), 5 (local)

V. National Training Course on the Repair and Maintenance of Nuclear
Equipment
19 September - 28 October 1992, Algeria
Lecturers: Tobbeche, Mostafai/ALG, Vuister/NET, Lakhloufi,

Reggoug/MOR.
Participants: 16 (local)

Planned

1. RTC on Interfacing of PCs with Scientific Equipment
6 June - 1 July 1994, Austria.

2. RWS on Troubleshooting and Repair of Typical Power Supplies Applied
in Nuclear Instruments and PCs.
5 - 23 September 1994, Zambia

Abbreviations: RTC - Regional Training Course
RWS - Regional Workshop
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A summary of the 39 participants in the regional training courses and

workshop, from the ten participating countries, is given in Table 5, while the

prospectus of these four group training events are given in Annex - IV. In

addition, 16 engineers and technicians were trained through a National Training

Course held in Algeria in 1992.

TABLE 5

Participants in Regional Group Training Events I to IV under RAF/4/004

By Nominating Country

(1988 - 1993)

Country

Algeria

Egypt

Ethiopia2

Ghana

Libyan A.J.

Madagascar3

Sudan3

U.R. Tanzania2

Zaire

Zambia

Total

Number of Participants

I

2

41

-

2

2

-

-

-

-

2

12

II

-

-

-

1

-

1

2

11

-

1

6*

III

1

1

1

1

-

-

-

1

1

1

7

IV

3

51

1

1

1

-

-

1

2

-

14

Total

6

10

2

5

3

1

2

3

3

4

39

Local Participants

Joined the Project in 1993

Have been invited to join the Project in 1994.

There were five more trainees from non-participating countries to the

project, namely, Cote d'lvoire, Niger, Nigeria, Senegal and Sierra Leone.
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Attention was also given to train engineers and technicians from African

countries in the field of nuclear instrumentation and electronics through

fellowships and scientific visits, and through regional and interregional training

courses outside of this project. Sixty-two such awards of fellowships and

scientific visits for a total period of 455 months went to the ten participating

countries of the project RAF/4/004, as shown in Table 6.

TABLE 6

Fellowships and Scientific Visits in Nuclear Instrumentation and Electronics

Awarded to the Ten Participating Countries of Africa

(Not funded from project RAF/4/004)

(1984- 1993)

Country

Algeria

Egypt

Ethiopia

Ghana

Libyan A.J.

Madagascar

Sudan

U.R. Tanzania

Zaire

Zambia

Total

Number of Awards

6

12

5

2

10

1

11

7

3

5

62*

Man-Months

17/06

84/12

40/16

16/00

71/00

6/00

119/00

47/07

27/17

25/29

454/27*

Includes 16 participants in the Group Fellowship Training in Nuclear

Spectroscopy Instrumentation Maintenance held in the IAEA Laboratories

in Seibersdorf from 1987 to 1993 for a total period of 148 m/m.
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Altogether, 195 engineers and technicians from the ten participating

countries have been trained in nuclear instrumentation and electronics during the

ten years period from 1984 - 1993. This is shown in Table 7.

TABLE 7

Total Number of People Trained in Nuclear Instrumentation

and Maintenance from the Ten African Participating Countries

through Fellowships and Training Courses

(1984 - 1993)

Country

Algeria

Egypt

Ethiopia*

Ghana

Libyan A.J.

Madagascar**

Sudan**

U.R.Tanzania*

Zaire

Zambia

Total

Under
RAF/4/004

RTCs

6

10

2

5

3

1

2

3

3

4

39

NTCs

16

16

Other
RTCs

1

4

3

2

1

3

2

6

5

27

Under
ITC

7

8

1

5

7

4

7

5

4

3

51

Group
Fellowships in

Nuclear
Spectrometry

Instrumentation

1

1

2

2

4

2

2

1

1

16

Other
Fellow-
ships

5

11

3

6

1

9

5

2

4

46

Total

36

34

11

14

21

6

23

17

16

17

195

Joined the Project in 1993.

Have been invited to join the Project in 1994.

RTC Regional Training Course

ITC Interregional Training Course

NTC National Training Course
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Detailed Description of Project Activities

From the very beginning, it was decided to use several experts, instead

of an itinerant expert, using the expertise available in the Instrumentation Unit of

the Agency's Seibersdorf Laboratories as much as possible, to survey the

existing situation in the six participating countries of Algeria, Egypt, Ghana,

Libya, Zaire and Zambia, and to initiate the preparation of inventories of nuclear

and related equipment, whether supplied by the Agency or not, in all the nuclear

research laboratories in those countries. For this, a "Nuclear Instrumentation

Network for the African Countries" (NIN/AF) was introduced in August 1988 to

help identify the number of equipment available, how many of them needed spare

parts and expert services for repair, and to keep records of the actual repair

done. In 1993, the project was extended to two more countries, Ethiopia and

Tanzania; and Madagascar and Sudan were invited to join the project in January

1994. Starting from early 1992, the expert report form was revised also to

include a questionnaire to be completed by the visiting expert and the counterpart

(Annex - V). On the basis of the inventories as supplied by the counterparts and

updated by the experts during their visits, a comprehensive list was prepared by

the Instrumentation Unit of the Agency's Seibersdorf Laboratories, which was

distributed to the counterparts in diskette form in February 1992. A summary

of the updated inventory of scientific equipment as of 27 January 1994, showing

the year of the inventory, number of equipment recorded, total number of

damaged equipment, the number of equipment repaired to date, and the number

still to be repaired, is given in Table 8. It may be noted that in the case of

Zambia, the inventory dates back to 1991, for Ethiopia, Ghana and Zaire to 1992,

and Libya did not provide any data at all. No information is available as to the

number of equipment repaired in Ethiopia, Tanzania and Zaire.
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TABLE 8

Inventory of Scientific Equipment

(as on 27 January 1994)

Country

(1)

Algeria

Egypt

Ethiopia*

Ghana

Libyan A.J.

U.R.Tanzania*

Zaire

Zambia

Year of
Inventory

(2)

1993

1993

1992

1992

-

1993

1992

1991

Total

Total No. of
Available

Equipment

(3)

930

1493

64

435

n.a

181

140

629

3872

Damaged
Equipment

No.
(4)

130

147

17

102

n a.

63

52

103

614

% of (3)

1398

9.85

26.56

2345

-

34.81

37.14

1638

15.86

Repaired During
1991-1993

No.
(5)

70

27

n.a

57

n.a.

n.a.

n.a

10

164

% of (4)

53.85

18.37

-

5588

-

-

-

971

26.71

Currently
Damaged
Equipment

No.
(6)

60

120

17

45

n.a.

63

52

93

450

% of (3)

6.45

8.04

26.56

10.34

-

34.81

37.14

14.78

11.62

* Member of RAF/4/004 since 1993.

n.a. Data not available.

In order to facilitate the speedy supply of spare parts, a form for the

"Request for Spare Parts" was devised with explanations on how to apply it

(Annex - VI). The counterparts were expected to acknowledge the receipt of the

spare parts in a special format (Annex - VII).

Two regional training courses were organized in Egypt, one in 1991 and

one in 1993, and one regional workshop in Seibersdorf in 1993 relevant to the

project objectives. A national training course was organized in Algeria in 1992.

Although not directly relevant to the project activities, a regional training course

on the Operation, Maintenance and Repair of Liquid Nitrogen Plants was

organized in 1993 in Tanzania, considering the fact that the Agency had earlier
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supplied a number of such plants from Russia to some African countries which

could not be operated properly for one reason or another. Some countries

having such plants from other suppliers also had been facing problems with their

operation and maintenance. As such, in addition to Ghana, Tanzania and

Zambia, this training course was attended by Cote d'lvoire, Madagascar, Niger,

Nigeria, Senegal, Sierra Leone and Sudan who were not members of the project

at that time.

Some difficulties were experienced in the organization of two training

courses in Member States. These along with the comments of the experts are

summarized as follows:-

(1) Regional Training Course on Protection of Nuclear Instruments, Egypt. 19

October- 13 November 1991.

(i) - The working time for the institute staff ended at 14.25 hours and

the local regulations for a free weekend were strictly applied.

Moreover, no practical assistants, who knew something about the

topics of the course were made available. These were real

handicaps, because the lecturers, who were busy till noon with their

lectures, had no chance to prepare their practicals in advance

during the weekend preceding the course. They were therefore

forced to improvise too much on the practical work, whereas

practicals are a very essential part of a course, certainly in a course

dealing with maintenance. Or in other words, the course was

understaffed.

(ii) - The course was also underequipped. A course dealing with

maintenance and practical measures to protect instruments should

give hands-on experience to each student, and not demonstrations.

The equipment and materials supplied by the Agency together with

that available in the institute was very insufficient to achieve that

goal. Moreover, some equipment supplied by the Agency arrived
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too late, for which an expert had to contact the Seibersdorf

Laboratories and the UNDP office in Cairo several times. The

institute also was not able to furnish a few more tools of sufficient

quality, whereas the availability of good tools is an obligatory

provision for good maintenance. The earth line in the practical

room was also improvised.

(iii) - Because of the above reasons, some last-minute changes had to

be made in the schedule for lectures and practical works and some

practicals had to be dropped due to lack of equipment and/or of the

possibility to prepare them in advance. The execution of other

practical exercises was only possible with rotation of participants

between the available instruments.

(iv) - Although the Egyptian students were all present from the first day

of the course, only two out of eleven students from abroad were

present during the opening session of the course. As a

consequence, almost all activities planned for the first day (5% of

course activities) had to be cancelled. While one selected

participant from Niger and two from Zaire did not arrive at all (for

reasons not known to the course co-ordinator and the supervising

expert), the last two participants (from Libya) arrived a week after

the start of the course due to lack of information on the air ticket

arrangements made by the Agency.

(2) National Training Course on the Repair and Maintenance of Nuclear

Equipment, Algeria, 19 September - 28 October 1992.

(i) - For the preparation and planning of this training course, an expert

was assigned for a one-week mission in May 1992. On the basis

of his recommendations received on 15 June 1992, requests for

procurement of some equipment and supplies were prepared by the

technical officer on 23 June 1992. However, the equipment did not
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reach the course organizers before the starting day. The first

parcel (out of eight) was received by them during the second week,

while some did not arrive at all during the training course. This

delay was mostly due to the long time taken for local customs

formalities. As a consequence, the work programme had to be

modified, more lectures were added, and some practicals could not

be performed and had to be left with the organizers with some

instructions to carry out the same on their own.

(ii) - The course was also understaffed. According to the original

programme, practicals were foreseen for the first three weeks only

and arrangements for practical assistants were made accordingly

by the local organizers. But due to delay in the delivery of the

Agency supplied equipment, some practicals had to be carried out

even during the last week, for which no provision of local assistants

could be made.

B. Related Activities

* Country and other Regional Projects in Nuclear Instrumentation and

Maintenance

In parallel to project RAF/4/004, nine country TC projects and one regional

project are under implementation (Annex - VIII) and another nine TC projects

have been completed since 1984 (Annex - IX) in the ten participating Member

States. Two additional regional projects particularly dedicated to regional training

courses on the subject matter were also implemented, one in Zambia in 1989 for

English-speaking countries and one in Morocco in 1990 for French-speaking

countries:
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RAF/4/006 - Regional Training Course on Nuclear Instrumentation
Maintenance
22 May - 30 June 1989, Zambia
Local participants: 5
Foreign participants: 16 : Egypt, Ethiopia (2), Ghana (2),

Nigeria (3), Sierra Leone, Sudan
(2), Tanzania (2), Zaire (2),
Zambia.

RAF/4/007 - Regional Training Course on Nuclear Instrumentation
Maintenance
4 June - 13 July 1990, Morocco
Local participants: 5
Foreign participants: 14 : Algeria, Egypt, Gabon, Libya,

Mali, Niger (3), Senegal (2),
Tunisia, Zaire (3).

* Group Fellowship Training

A group fellowship training in nuclear spectroscopy instrumentation

maintenance is being organized by the Instrumentation Unit of the Agency's

Seibersdorf Laboratory since 1987 for a duration of six months. Originally, the

facilities were available to accommodate four participants only. With some

equipment assistance provided by the project under review, the training could be

extended to six participants in 1988-89, to eight in 1989-90, and to ten in 1991-

92. Although the training was meant for all Agency Member States, priority was

given to participants from the Africa region in consideration of its special

requirements. As such, during the seven-year period 1987-94, out of a total of

52 participants, 23 were from the Africa region, of which 16 were from the

countries participating in project RAF/4/004.
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* Co-ordinated Research Programme (CRP)

One Co-ordinated Research Programme on "Quality Control and

Preventive Maintenance of Nuclear Medicine and Related Equipment in Africa"

was started in 1989 and is due to be completed in 1994. The nine participating

countries are: Egypt, Ethiopia, Ghana, Mali, Nigeria, Sudan, Tanzania, Tunisia

and Zambia. The main purposes of this CRP are national surveys of nuclear

medicine equipment status, introduction of preventive maintenance and quality

control.

Others

An Agency-organized Seminar for Africa on Repair and Servicing of

Nuclear Instruments was held in Nairobi, Kenya from 7-11 September 1992, and

an Advisory Group Meeting on Spare Parts Supply was held at the IAEA

Headquarters from 19-23 October 1992. Both meetings were attended by some

participants in the project RAF/4/004.
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ACCOMPLISHMENTS

As of 31 December 1993, the regional project RAF/4/004 has provided a

total of 23.3 man-months of expert services, equipment, spare parts, laboratory

supplies and repairs worth $277 930, and organized one national and four

regional training courses. As a result, the following has been achieved:-

(i) Manpower development for repair and maintenance of nuclear and

related equipment. Sixty African engineers and technicians have

been trained through participation in the training courses organized

under the project, of which 55 were from the ten participating

countries of the project. In addition, 140 others were trained

through project related fellowships and through other regional and

interregional training courses in the field of nuclear instrumentation

and maintenance.

(ii) Upgrading of eight pilot laboratories in terms of manpower

development and provision of typical and specialized equipment,

tools and supplies, including spare parts, for repair and

maintenance. There now exists at least one functional laboratory

in each of the participating countries to take care of repair and

maintenance of nuclear and related equipment locally.

(iii) Provision of replacement parts, servicing tools and technical

documentation as needed for repair and servicing of faulty

equipment. This has helped in the repair of a large number of

nuclear and related equipment such as Ge(Li) and Si(Li) detectors,

liquid scintillation counters, mass spectrometers, gas

chromatographs, X-ray generator, Van de Graaff accelerator,

gamma irradiator, N-15 analyser, oscilloscopes, personal

computers, multichannel analysers, medical scanner, TLD reader,

UV spectrophotometers, radio-isotope calibrator, pH meter,

electronic balance, biological oxidizer, etc. In this regard, some

assistance and advice were also provided by the visiting experts
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from time to time. For this purpose, the original limits of $100 per

request for spare parts and $500 per country per year were not

strictly adhered to depending on the purpose and type of

requirements.

(iv) Repairs of some equipment were carried out at the supplier's

laboratories in Europe or in Seibersdorf Laboratories, and in some

cases, supplier's engineers were sent to the country, for which all

transportation and other costs were borne by the project.

(v) A central data bank (data books, catalogues, service manuals) for

typical nuclear instruments has been established at the

Instrumentation Unit, RIAL, of the Agency's Seibersdorf

Laboratories, which is providing the services to the counterparts as

and when requested.

(vi) Some inventories of scientific equipment (nuclear and related ones)

existing in the nuclear research laboratories in the participating

countries have already been made, and have been standardized in

the diskette form. Although the inventories from all countries are

not up-to-date or complete, they are serving the purpose of

monitoring the equipment status, the requirements for spare parts,

etc. and to know how many of them have been repaired and how

many are yet to be repaired so that proper steps could be taken to

supply the spare parts and other services as soon as requested by

the counterparts.

(vii) The project has greatly contributed to the repair of a number of

equipment earlier provided by the Agency under different TC

projects that have since been closed, which would have been very

difficult, if not impossible, to carry out with local support alone.
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III

FINDINGS

Repair and maintenance of nuclear and related equipment, whether

supplied by the Agency or not, had been a chronic problem in most of the

developing Member States of Africa. Intensified Agency efforts through country

TC programmes combined with the establishment of the regional TC project

RAF/4/004 - Nuclear Instruments Maintenance have significantly addressed this

problem. Necessary infrastructures have now been established in one pilot

laboratory in each of the eight participating Member States of the project

RAF/4/004 through manpower development and the provision of typical and

specialized instruments and tools for maintenance and repair. With the supply

of spare parts, service manuals and other ancillary items, these pilot laboratories

are now capable of handling the repair and maintenance of many of the

equipment on their own. However, expert help for the repair of sophisticated

equipment is still needed. The project has also helped to arrange repair of

specialized equipment which could not be done locally, through the provision of

repair services at the supplier's laboratory abroad or by sending the supplier's

engineers to the country to perform the job.

In order to carry out the repair and maintenance job in a qualitative and

quantitative way, a network in the name of "Nuclear Instrumentation Network for

the African Countries" (NIN/AF) has been introduced, the prerequisite of which

is the preparation of an inventory of all the nuclear and related equipment

available in the country for which Agency assistance is or will be needed.

Through this network, it was intended to monitor the number of equipment

available, the number needing repair services (either spare parts or/and expert

advice) and the up-to-date status of equipment functioning. Unfortunately, this
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inventory is not yet complete or updated. For some countries, this dates back

only to 1991 or 1992, and for one country no data is available, in spite of all

efforts made by the visiting experts.

In looking at the inventory so far available (Table 8, page 28), and the

amount of money spent only by the Agency for the supply of equipment during

the last ten years (Table 1, page 10), it appears that very little attention has been

paid to collect data from other relevant institutes within the country outside of the

parent institute of the pilot laboratories. The record of Agency supplied

equipment falls far short of the actual number, probably owing to some

misunderstanding. For example, one country indicated the number of Agency

supplied equipment as 4 against the total number of 930, whereas the provision

of the Agency's TC fund for equipment for the last ten years for that country was

$2.7 million. Many other countries have yet to indicate any number.

Since the preparation of inventories is the prerequisite for the success of

the project, Area Officer (Head, Africa Section, TCPM) in consultation with the

Technical Officer, should once again write to the counterparts and relevant

Government authorities (since the project counterparts are not always that

influential to have access to the inventory of equipment in other institutes,

sometimes even in their own institute) explaining in clear terms the objectives of

this inventory. It should be mentioned that the inventory must include all Agency

supplied equipment (at least those provided during the last ten years), and all

other nuclear and related equipment acquired from their own or other resources,

existing in all research institutes/universities in the country, for which Agency

assistance is or will be needed, as well as a list of equipment that has been

repaired since their participation in the project RAF/4/004. This should be done

immediately (within three months), and where some inventory has already been

supplied to the Agency, this should be updated - also within three months - and

sent to the Agency. After this time, requests for the supply of spare parts for

equipment not listed in the inventory will be disregarded. Failure to supply the

inventory to the Agency will disqualify the Member State to be a participant of
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project RAF/4/004. All project counterparts should submit an annual report which

would include an updated inventory as well as a report on the project

achievements and difficulties faced during the preceding year.

The introduction of a form for "Request for Spare Parts" is working well.

However, the form needs to be modified. At present the counterpart has to fillup

a form for each spare part needed for a particular piece of equipment, whereas

very often more, even ten, spare parts are needed for the same equipment. The

nomenclatures used in the form are also not well understood by some

counterparts, making it difficult to monitor with respect to the inventory. A revised

form is suggested in Annex - X.

From records of requests for spare parts as available in the files, it

appears that the requests are received mostly for equipment in the parent

institutes of the pilot laboratories. The availability of this service under the project

is not well advertized within the country. In order to alleviate this situation, it

should be the responsibility of the counterparts to include in the inventory other

relevant nuclear research institutes, so that the project personnel in those

institutes also become aware of the purpose of the inventory as well as of the

availability of the repair services at the pilot laboratories and the spare parts from

the Agency.

Although a receiving report form for spare parts and supplies has been

devised, it is received at the Agency Headquarters only sporadically, and late,

and seldom a report is sent by the counterpart on whether the equipment could

be repaired, which makes it difficult to update the inventory (number and type of

equipment repaired) from Seibersdorf.
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It has been reported by some experts that local confidence about the

capability of the repair and service personnel in some pilot laboratories is lacking.

This impedes the success of the project and local authorities (Institute

Director/Department Heads) should look into the matter, and the communication

within the institute and the country should be strengthened.

It is noted that Egypt has introduced an incentive system whereby 37% of

the fees received for repair and services rendered for outside institutes go to the

service personnel doing the job. This is a good example considering the low

salaries at the Government research institutes in developing countries. The same

should be followed by other countries in order to keep the repair and service

personnel and to avoid brain drain.

As could be seen from the country-wise distribution of assistance under the

project (Table 2, page 16), it was not balanced or uniform. Some countries

received significantly more, and some received very little. Although this was

partly due to the varying degrees of research and development activities from

country to country, and partly due to the prevailing political situation for which

experts could not be sent, care should be taken by the Agency co-ordinators

(technical and project officers) to remedy this imbalance as far as possible

through direct communication with the counterparts and Government authorities.

It is noted that many of the requests for procurement were for general

laboratory items and supplies for the purpose of upgrading the laboratory facilities

and recommended by visiting experts. Although the purpose of the project is to

upgrade the selected pilot laboratories through manpower development and

supply of some equipment and spare parts, items like general types of transistors,

capacitors, resistors, cables, connectors, sockets, plugs, soldering irons, etc.,

which are normally available in local markets, should be the responsibility of the

local institute/authorities, so that the project could concentrate more on the

specialized items which are difficult to acquire from local resources and within

reasonable time. It should be the general practice for each institute to include



- 4 0 -

such items in their list of procurement while preparing their budget for foreign

exchange allocation by the Government annually. Otherwise, it will be a very

difficult task to attain self-sufficiency and self-reliance in repair and maintenance

of laboratory equipment which is vital for any research and development work,

particularly in nuclear science and technology. The Agency (DDG-TC, DIR-TCPM

and Area and Project Officers) should address this problem at. the appropriate

Government and counterpart level, the sooner the better.

Equipment, spare parts and other laboratory supplies, as requested by the

counterparts or recommended by experts, were supplied by the project with

minimum delay. However, difficulties were faced with spare parts and service

manuals for very old or obsolete equipment which could not be supplied.

The project had to operate on a limited budget, particularly for equipment

and training. As such, a number of programme changes were made to transfer

funds from other operational projects in order to meet the continuing demands for

these two items. Since the upgrading of national infrastructure through manpower

training and facility build-up is the main purpose of the project, due attention

should be given to these aspects while making future allocations to the project.

From records available in the files, it is very difficult to make an

assessment of the money spent on facility development and on actual repairs

carried out. A modest estimate shows that about 50% of the equipment fund was

used for upgrading laboratory facilities, 30% for repair services including spare

parts supplies and 20% for organizing training courses. This review considers this

as a balanced distribution, since in its view the project should concentrate more

on building local capability rather than continue to provide spare parts and repair

services indefinitely.
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The normal Agency procedure of initiating requests for procurement by the

Technical Officer, approving by the Area Officer and procurement and delivery by

the Field Procurement Section, TCIM, has been followed for all procurement

actions, including spare parts. Although it takes a little more time to supply the

requested items, this procedure could not be avoided due to import restrictions

in some countries for some items, even spare parts.

Lack of standardization of equipment was another problem for local repair

and maintenance as well as for the supply of spare parts and training of

personnel - too many types of equipment have to be repaired. It would be

advisable for the Member States to standardize their equipment purchases both

from their own resources and from the Agency considering the limited funds

available from both sources. In order to make the local repair and maintenance

service more effective, the instrumentation unit in each institute may be consulted

while making selection for equipment for own purchases or for requesting Agency

assistance under TC projects.

Three regional training courses and one national training course were held

in Member States. Problems were encountered on two of them with respect to

the timely delivery of equipment and provision of air tickets to non-local

participants. It seems that three months is not enough to deliver equipment to be

used for practical exercises, and the Airlines on which the PTA is drawn often

forget to inform the client when it is received. For any future training course to

be organized in Member States, it would be more appropriate for the technical

officer and the Area Section to initiate all activities, including requests for

procurement, at least six months in advance, and for the Training Courses

Section, TCIM, to issue PTAs at least one month in advance and to directly inform

the candidates of the action taken.
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A similar regional project under the umbrella of the Co-operative

Agreement in Africa (AFRA) was approved by the Agency in 1991 in the name of

Nuclear Instrumentation (AFRA IV) (RAF/4/009) for a period of three years, but

under footnote-a/ status. The project was not picked up by any donor country.

The project was again approved also as a footnote-a/ project under RP 1993-94

for three years. Again, the project has not so far been picked up by any donor

country and the Agency has upgraded only the expert portion of the 1993

component in September 1993. This review supports the project approval and

would also support the Agency funding the project from the regular TC budget if

not picked up by any donor country

The project RAF/4/004 was originally intended for six selected countries in

Africa, namely, Algeria, Egypt, Ghana, Libya, Zaire and Zambia. Ethiopia and

Tanzania joined the project in 1993 and it has now been extended to two other

countries, Madagascar and Sudan. This is a step forward towards developing the

infrastructure for nuclear instrumentation and maintenance in as many countries

in Africa as require this service.

The project was also used to cater for the urgent needs of non-participating

Member States. One expert was provided to Gabon and three liquid scintillation

counters from Kenya were repaired, which could not have been otherwise

possible as the TC projects involved had since been closed. This flexibility should

be maintained as much as possible, but on a case by case basis so that the

project is not over-burdened.
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IV

RECOMMENDATIONS

1. Preparation of inventories of scientific equipment (nuclear and related)

available in the Member States should be completed as early as possible.

Updating of these inventories should be a regular feature. All requests for

spare parts and services should conform to the inventory list. Member

States refusing to submit any inventory should be excluded from the

project participation. TCPM should address this matter at the appropriate

level both with the project counterparts and Government authorities.

2. The project counterparts should submit an annual report to the Agency on

the activities carried out under the project in and for their own countries,

including repair and maintenance work done as well as unsuccessful

attempts, and what steps were taken in the latter case to put the

instrument back into operation. The first such report should cover the

period from the beginning of their membership to the project till the end of

1993.

3. The project counterparts should inform all nuclear research institutes in

their own countries of the existence of their pilot laboratories, services

available from them as well as from the Agency under the project, and

should comply with the established procedures to:

(a) scrutinize all requests for spare parts received from other institutes,

and forward them to the Agency in the special form as early as

possible,
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(b) acknowledge immediately the receipt of each shipment of spare

parts, and

(c) inform the Agency whether the equipment in question could be

repaired or what other steps are needed.

4. All counterparts should be encouraged to organize local training courses

for their own staff as well as staff from other relevant institutes on a regular

basis. Persons who received training under the Agency-organized training

courses and fellowship programme should share their knowledge with other

colleagues in such local training courses.

5. The institutes receiving Agency assistance should try to include all general

types of electronic components and laboratory supplies under their regular

budget and request the Agency under the project only for special supplies

and spare parts as would be needed for upgrading their instrumentation

laboratories as well as for repair of specific equipment.

6. Considering the good amount of activities carried out under the project

within the limited resources, and the benefits derived in terms of manpower

development and upgrading of pilot laboratories for repair and

maintenance, including the actual repair works carried out, the project

should be extended under the 1995-96 RP with sufficient funds for experts,

equipment and training. Particular attention should be given to organizing

regional training courses on some advanced subjects, like multichannel

analysers, microprocessor applications, and on repair and maintenance of

sophisticated nuclear instruments, including personal computers (selection

to be made based on the updated inventories). Wherever possible,

national training courses on basic repair and maintenance should also be

organized.
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7. Considering the difficulties in organizing training courses in developing

Member States, the Agency should plan them well in advance. A minimum

of six months lead time between planning and execution should be

maintained, particularly when practical exercises are included for which

some procurement is involved.

8. The Agency should take steps to publish a Nuclear Instrumentation

Newsletter as originally stipulated in the proposal for the Nuclear

Instrumentation Network for Africa (NIN/AF). This would reflect the status

of nuclear instrumentation and maintenance in the Member States and

would stimulate contacts and information exchange among the project

counterparts, various technical officers, project officers and those involved

in the Agency's implementation sections. For this, however, continuous

feedback of information from the project counterparts is a prerequisite.
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TC ASSISTANCE PROVIDED
AFRICA FINANCIAL SUMMARY : 1983 - 1992

(in thousands of dollars)

Recipient

ALGERIA
CAMEROON
CAPE VERDE
COTE D'lVOIRE
EGYPT
ETHIOPIA
GABON
GHANA
KENYA
LIBERIA
LIBYAN A.J.
MADAGASCAR
MALAWI
MALI
MAURITIUS
MOROCCO
NAMIBIA
NIGER
NIGERIA
SENEGAL
SIERRA LEONE
SUDAN
TUNISIA
UGANDA
U.R. TANZANIA
ZAIRE
ZAMBIA
ZIMBABWE

Sub-total
REGIONAL AFRICA

Grand total
%

Assistance provided, by Type
Experts

592.3
236.1

3.5
396.7

3403.5
359.0

85.9
547.7
624.2

2.1
804.5
321.9

5.1
532.0
131.4
815.9
36.0

397.3
1591.0
306.5
245.5
529.9
284.7
218.6
636.7
369.0

1066.8
208.4

14752.2
3786.7

18538.9
22.31

Equipment

2695.6
613.4

0.1
795.6

10838.0
1129.5

90.7
2767.7
1362.6

0.0
745.6
879.6

0.0
1208.1
315.3

1531.4
0.0

975.5
3193.7
1005.2
354.7

1775.7
1444.1
674.8

1520.9
1519.0
2616.4

355.4

40408.6
2509.7

42918.3
51.65

Fellow-
ships

528.7
157.7

0.0
227.2

3260.6
513.6
29.3

1268.2
963.7

0.0
1208.0
252.0

0.0
303.0
63.5

667.4
0.0

185.9
2010.9

182.6
199.4

1666.7
311.8
406.5
871.5
595.3
629.2
142.1

16644.8
102.3

16747.1

20.15

Group
training

0.0
0.0
0.0
0.0

99.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

99.6
3112.5

3212.1
3.87

Sub-
contracts

0.0
0.0
0.0
0.0

1260.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

18.0
0.0
0.0

257.1
0.0
0.0

13.4
0.0
0.0
0.0
0.0
0.0
0.0

1549.3
128.9

1678.2
2.02

Assistance provided, by Source
UNDP

0.0
0.0
3.6
0.0

1010.9
19.9
0.0

85.5
64.0

0.0
0.0

52.0
5.1
0.0
0.0
9.5
0.0
0.0

21.6
177.7

0.0
0.0
0.0
0.0
0.0

146.1
0.0
0.0

1595.9
3.9

1599.8

Agency
funds

3711.7
929.1

0.0
1293.4
8441.2
1826.5

193.3
3531.8
1938.0

2.1
2172.0
1367.9

0.0
1883.9
510.2

2477.2
32.2

1444.4
3471.4
1264.8
766.1

3240.2
1631.5
1287.2
2802.2
2020.2
4055.5
682.2

52976.2
9151.4

62127.6

Extrabudgetary
funds

0.0
65.9

0.0
95.9

7841.6
45.4

0.0
618.2
537.1

0.0
547.5

0.0
0.0

103.2
0.0

419.1
0.0

56.9
2948.7

25.9
0.0

306.3
308.1

0.0
95.5

116.8
160.1

0.0

14292.2
382.0

14674.2

In kind

104.9
12.2
0.0

30.2
1568.3

110.3
12.6

348.1
411.4

0.0
38.6
33.6
0.0

56.0
0.0

126.9
3.8

57.4
611.0

25.9
33.5

439.2
101.0

12.7
131.4
200.2

96.8
23.7

4589.7
102.8

4692.5

Total

3816.6
1007.2

3.6
1419.5

18862.0
2002.1
205.9

4583.6
2950.5

2.1
2758.1
1453.5

5.1
2043.1

510.2
3032.7

36.0
1558.7
7052.7
1494.3
799.6

3985.7
2040.6
1299.9
3029.1
2483.3
4312.4

705.9

73454.0
9640.1

83094.1
100.00
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ANNEX II

COUNTERPART INSTITUTIONS OF
PROJECT RAF/4/004 - NUCLEAR INSTRUMENTS MAINTENANCE

1. Centre for Development of Nuclear Techniques
Nuclear Instruments Maintenance Section
Algiers, Algeria

Project Co-ordinator: Mr. Meziane Haddad

2. Nuclear Research Centre INSHAS
Engineering Department
Cairo, Egypt

Project Co-ordinator: Ms. Laila Fikry Fouad

3. Ethiopian Science and Technology Commission
National Scientific Equipment Centre
Addis Ababa, Ethiopia

Project Co-ordinator: Mr. Melugeta Desta

4. Kwabenya National Nuclear Research Institute
Electronics Section
Legon-Accra, Ghana

Project Co-ordinator: Mr. Paul K. Obeng

5. Tajoura Nuclear Research Centre
Department of Electronics
Tripoli, Libya

Project Co-ordinator: Mr. Saddig M. Shahawi

6. National Radiation Commission
Nuclear Instrumentation Section
Arusha, Tanzania

Project Co-ordinator: Mr. Simon L. Mdoe

7. Regional Centre for Nuclear Studies
Technical Department
Kinshasa, Zaire

Project Co-ordinator: Mr. D.G. Kombele

8. National Council for Scientific Research
Technical Services Unit
Lusaka, Zambia

Project Co-ordinator: Mr. S.C. Banda

NEXT PAQE(S) I
toft BLANK |



- 53 -

ANNEX III

EXPERT ASSIGNMENTS
UNDER PROJECT RAF/4/004

(1988 - 1993)

Task/Location/Experts/Year mm/dd

1. Repair of Sediment Gauge (Tanzania) 0/15
Wierzbinski/IAEA, 1988

2. International Foundation for Science Meeting (USA) 0/06
Benini/IAEA, 1988

3. Computer Application (Co-ordination at IAEA-HQ) 3/00
Lehner/AUS, 1988

4. Meeting of International Foundation for Science (Sweden) 0/04
Benini/IAEA, 1988

5. Upgrading of Pilot Laboratories (Algeria, Egypt, Libya 1/27
and Ghana)

Wierzbinski, Xie/IAEA, D'Joos/BEL,
Sommerer/IAEA, 1989

6. Feasibility studies of expert systems for Nuclear Instruments 0/02
(IAEA-HQ)

Harrison/UK, 1989

7. Project Assessment (Co-ordination at IAEA-HQ) 2/00
Abdel-Rassoul/EGY, 1990

8. Set up of Nuclear Instrument Maintenance Laboratory (Libya) 0/08
Mutz/IAEA, 1990
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9. Set up and Organization of Pilot Laboratories 2/13
(Algeria, Ghana, Egypt, Zaire and Zambia)
Wierzbinski, Sommerer, Xie/IAEA, Gardos/HUN, 1990

10. 3rd International Foundation for Science Meeting (Sweden) 0/04
Benini/IAEA, 1991

11. Repair Services of Instruments (Algeria, Egypt, Ghana and 1/21
Libya)

Wierzbinski , Xie, Hollenthoner/IAEA, Bridi/LEB, 1991

12. Regional Training Course on Protection of Nuclear Instruments 2/08
(Egypt)

Mutz/AUS, Vuister/NET, Wierzbinski/IAEA, 1991

13. Repair Services of Instruments (Zambia) 0/18
Gardos/IAEA, 1991

14. Preparation of National Training Course (Algeria) 0/07
Reggoug/MOR, 1992

15. Training for repair and maintenance (Egypt) 0/16
Wierzbinski/IAEA, 1992

16. Training and evaluation mission (Ghana and Zambia) 0/24
Gardos/IAEA, 1992

17. National Training Course (Algeria) 1/21
Lakhloufi, Reggoug/MOR, Vuister/NET, 1992

18. Repair of Mass Spectrometer (Algeria) 0/10
Jaklitsch/IAEA, 1993
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19. Regional Training Course on the operation n / O f t

maintenance and repair of Liquid Nitrogen Plants
(Tanzania)

Steiner/AUS, Zakharov/RUS, 1993

20. Regional Workshop on the maintenance and evaluation of n/16
power conditioning devices of typical nuclear and non
n i l P . A S T l l - I C t r i i m » n » n / A . . _ i - ; _ vnuclear instruments (Austria)

Bairi/IND, 1993

21. Repair and Servicing of nuclear instruments n/i«
(Libya and Zambia)) u / 1 8

Gardos/IAEA, 1993

22. Consultants' meeting on development of audiovisual 0/07
teaching materials on important aspects of nuclear

medicine instrumentation (Austria)
Maclenan/UK, 1993

23.
Repair and Servicing of nuclear instruments (Ghana) n/1 A

Sommerer/IAEA, 1993 ; u / 1 4

24. Assessment of laboratory facilities for nuclear n/n«
spectroscopy (Gabon) 0 / 0 8

Chanu/FRA, 1993

25.
1/08

Regional Training Course on Selected Topics in
Maintenance of Nuclear Instruments (Egypt)

Gardos, Hollenthoner, Wierzbinski/IAEA

26. Consultant services (Zambia)
Mutz/IAEA, 1989 0 / 0 8

TOTAL 23/09

NEXT PAQE(S)
l«f t BLANK
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PROSPECTUS A N N E X IV

Title: IAEA REGIONAL TRAINING COURSE ON PROTECTION OF NUCLEAR
INSTRUMENTS

Place: National Center for Radiation Research & Technology
Cairo, Egypt

Date : 19 October - 13 November 1991

Deadline for
Nominations: 1 September 1991

Organizers: International Atomic Energy Agency in cooperation with
the Government of Egypt through the Egyptian Atomic
Energy Authority

Participation: The training course is open to 12 participants from
the countries which are associated with the project
RAF/4/004, Maintenance of Nuclear Instruments. Each
country should norminate 2 service engineers or
senior technicians who will be able to^the trainer in
this field after the course.

Language: English

Purpose: The purpose of the course is to provide intensive
training to senior technicians and engineers from
selected developing countries in Africa who are actively
engaged in service and maintenance of nuclear
instruments for the application of nuclear techniques in
research, nuclear medicine, agriculture and industry,
etc. The course aims at training personnel to enable
them to carry out routine and preventive maintenance
for very sophisticated nuclear measuring systems in
order to promote the smooth running of national
programmes including IAEA-assisted projects.

Participants'
qualifications: Applicants should preferably have graduate training

and much knowledge of physics and electronics. They are
expected to be actively engaged in maintenance and/or
repair of nuclear instruments, and they should offer
assurance that upon returning to their laboratories they
will pass the knowledge and experience learned.io their
colleagues.

Nature of the A. Description of course activities
course:

By means of demonstrations and exercises on selected
typical power conditioning and protection instruments,
trainees can learn how to protect nuclear instruments
f\oJqm damage and malfunctioning against frequent power
failure, disturbance on the lines and bad climatic
environment- The emphasis will be put on the nature of
various kinds of damaging sources C spikes, noise and
disturbance ), power conditioning devices and
improvement of instrument electrical environment
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( grounding and shielding ), enhancement of nuclear
instruments against interference, special care
handling nuclear detectors, amplifiers and high voltage.
It is expected that towards the end of the course the
participants will have gained enough skill and
confidence to be able to carry out routine maintenance
and preventive maintenance of various nuclear
instruments in their home institutes. It has been
planned that a similar national training course will
take place in each associated country after this
regional training course. Therefore a train-the-trainer
method will be introduced.

B. Syllabus and time plan

1st week: lectures and practical laboratory exercises on
power supply problems, various interferences and their
measurement.

2nd week: protection elements and instruments, e.g.
varistors, line filters, drop out relays and constant
voltage transformers, etc.

3rd week: influence on nuclear electronics equipment,
internal protection and modification of nuclear
instruments against disturbance and damage

4th week: proper connection among nuclear instruments
, protection of serial and parallel interfaces, special
care with nuclear high voltage power suppliers, and
improvement of instrument climate environment and
personal environment. Problems and solutions of the
participants' institutes will be discussed by the end
of the course and some proposals for improvement will
be formulated.
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PROSPECTUS

Title: Regional Training Course on the Operation, Maintenance
and Repair of Liquid Nitrogen Plant

Place: Physics Department, University of Dar es Salaam,
United Republic of Tanzania

Date: 19 April - 14 May 1993

Duration:

Organizers:

4 weeks

International Atomic Energy Agency in co-operation
with the Government of the United Republic of Tanzania

Language:

Participants:

English

The Training Course is open to ten participants from
IAEA Member States in the Africa Region

Purpose of the
Course:

The main purpose of the course is to provide the
participants with a basic knowledge of liquid nitrogen
plants, as well as practical skills in their
operation, maintenance and repair. The course also
aims at demonstrating the repair of a plant and
exchanging, amongst participants, experiences in the
operation, maintenance and repair.

Participants'
Qualifications:

Candidates should be senior technicians or engineers
with practical experience in electromechanical work.
Some background knowledge and experience in the
operation and maintenance of a liquid nitrogen plant
would be most desirable. The candidates should have
a good working knowledge of the English language.

Nature and pro-
gramme of Course:

The Training Course will benefit senior technicians
and engineers who are currently involved or will be
involved in the operation, maintenance and repair of
a liquid nitrogen plant.

The Training Course will involve a series of lectures
and demonstrational and practical exercises. The
following topics will be covered:

1. Instruction on basic principle, structure and
operation of liquid nitrogen plants.

2. Experience on routine maintenance and repair of the
Russian-made plant.
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3. Trouble-shooting.

4. Demonstration of repair of the Russian-made plant,

5. Guided exercises and practice on maintenance and
repair of the plant.

Application
Procedure:

Nominations should be submitted in duplicate on the
standard IAEA application forms for training courses.
Completed forms should be endorsed by and returned
through the official established channels (the
Ministry of Foreign Affairs, the National Atomic
Energy Authority, or the office of the United Nations
Development Programme). They must be received by the
International Atomic Energy Agency, P.O. Box 100,
A-1400 Vienna, Austria, not later than 26 February
1993. Nominations received after that date or
applications sent directly by individuals or by
private institutions cannot be considered. Completed
and endorsed application forms may be submitted by
facsimile.

Language
Certificates:

In the case of countries in which English is not an
official or customary language, nominations must be
accompanied by a separate certificate of the
candidate's proficiency in English. The certificate
must be issued by a language school, cultural
institution or an embassy of a country in which
English is spoken.

Administrative
and financial
arrangements:

Nominating Governments will be informed in due course
of the names of the selected candidates and at that
time will be given full details of the procedure to be
followed with regard to administrative and financial
arrangements.

During their attendance at the course, participants
from developing countries will receive from the IAEA a
stipend sufficient to cover the cost of their
accommodation, food and incidential expenses. The
IAEA will also bear the full cost of their air travel,
economy class, from their home countries to Dar Es
Salaam, United Republic of Tanzania, and return.

The organizers of the course do not accept liability
for the payment of any costs or compensation that may
arise from damage to or loss of personal property, or
from illness, injury, disability or death of a
participant while he/she is travelling to and from or
attending the course, and it is clearly understood
that each Government, in nominating participants,
undertakes responsibility for such coverage.
Governments would be well advised to take out
insurance against these risks.
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Title

Place

Date

Deadline for
nominations

Organic ero

Language

Participation

Purpose of
the course

Participants
qualifications

Nature of
count

PROSPECTUS

: REGIONAL TRAINING COURSE ON SELECTED TOPICS IN
MAINTENANCE OF NUCLEAR INSTRUMENTS.

: Nuclear Research Centre INSIIAS
Cairo. Egypt.

:4 Sept - 1 Oct. 1993.

• 18 June 1993

The International Atomic Energy Agency in co-operation with Egyptian Atomic
Energy Authority through the Nuclear Research Centre INSHAS,
Engineering Department.

: English.

: The course is open to 14 participants from African Member States involved in
the IAEA regional project RAF/4/004.

The purpose of the course is to provide theoretical knowledge and practical
training on selected topics of maintenance of nuclear instruments. The topics
arc based on the inventories of the existing instruments which were made
during the first phase of the IAEA regional project RAF/4/004.

: Engineers and technicians working in the field of repair and servicing of nuclear
instruments with a good background in modem analog and digital electronics.

: The course will cover the following topics:
- Switched mode power supplies.
- High voltage power suppKcs.
- Computer video monitors
- Advanced analog signals processing.
- Multichannel analysers.
- Data acquisition and interfacing with PC.

The lectures will be supplemented with practical experiments on assembling,
adjusting and troubleshooting of the adequate UNOLAB modules as wcO as on
troubleshooting of the selected commercially available NTM modules. In addition,
some sessions wiD be devoted to round-table discussions to provide an
opportunity for the participants to exchange their views and experiences in
approaching specific local problems in the field of maintenance of nuclear
instruments.
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PROSPECTUS

Title

Place

WORKSHOP ON MAINTENANCE AND EVALUATION OF POWER
CONDITIONING DEVICES FOR TYPICAL NUCLEAR AND
NON-NUCLEAR INSTRUMENTS.

International Atomic Energy Agency Laboratories
Seibersdorf

Date

Deadline for
nominations

14-25 June 1993

15 March 1993

Organizer

language

Participation

: IAEA

: English

: The workshop is open to 6 participants from RAF/4/004
countries and experts from selected companies
in power conditioning field.

Purpose of the
workshop : The purpose of the workshop is to give theoretical

knowledge and practical training on providing a
reliable power supply for typical nuclear and non-
-nuclear instruments as well as to evaluate selected
power conditioning devices.

Participants'
qualifications; Engineers or technicians working in the field of

maintenance and service of nuclear instruments.

Nature of the
workshop The workshop will cover the following topics:

- Standards of electrical transmission and distribution.
- Transients in low voltage supply network.
- Mains supply in African countries - local problems.

IEC Standards on "Electrical fast transient
requirements".

- Damages by high voltage surges in power supplies and
instruments.

- Transient overvoltage protection standards.
- Control of static electricity at laboratories.
- Lightning protection.
- Use of modern power conditioning devices, like
constant voltage transformers, surge protection
devices (gas arresters, varistors, etc.)

The lectures will be supplemented with practical
demonstrations. Moreover the invited representatives of
commercial companies will present the operation and effects
of application of their protection devices.
The participants from the Africa region are kindly requested
to collect and summarize local experiences for relevant
lectures and round-table discussions.
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A N N E X

Q U E S T I O N N A I R E
(to be completed by experts and counterparts)

I . Present status

1. Staff:

No.
Qualifications,
skills and train-
ing courses held
previously

Foreign langu-
ages and profici-
ency

Position and
responsibi-
lities

2. Supplementary inventory of existing instruments:
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3. Instruments out of order and reasons:

4. Instruments repaired (assisted) under the project last y«

5. Power and air conditioning devices available:

6. Facilities and resources for repairs and services (also c
me.rcial) within the country + local procedures (if any) 1
importing spare parts:

7. Situation in preventive maintenance in the counterpart
institution and in the country:
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8. Training programmes locally developed for maintenance and
repair (and its implementation):

9. Cooperation with other institutes, universities,hospitals
(including those from other countries) in the field of
maintenance and service

10. Other instrumentation projects running in the counterpart
institute and in the country:

11. Coordination of activities for service and maintenance
under various ongoing projects:

I I. List of instruments repaired (assisted) during the current
expert mission:

III. Lectures delivered during the current expert mission:
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IV. Needs

1. Spare parts:

2. Service manuals:

3. Instruments,service tools and kits:

4. Preventive maintenance:

5. Power and air conditioning:

6.Trainings (training courses,fellowship,scientific visits)

7. Support from suppliers or manufactures:

8. Expert missions:

9. Other needs:
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V. Recommendations of expert (other than those mentioned before)

1. Institutions and key persons that can take over the coordination
and guarantee sustainable follow-up activities :

2. Others:

VI. Comments and suggestions of counterpart about implementation of
the pro.1 ect:

NEXTPAOE(S)
toft BLANK
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A N N E X VI

RAF/4/004

INFORMATION FOR REQUEST OF SPARE PARTS

For whom

Any laboratory that operates nuclear instruments is entitled to receive support
under the spare parts service scheme. The assistance is not restricted to nuclear
laboratories or to the Governmental research institutes. The only condition is that the
laboratory should have a competent person (or hire one) who can identify the fault, and
replace the part(s) when they arrive.

What kind of spare parts

The spare parts to be supplied under this scheme are primarily intended for
repair of nuclear equipment. If non-nuclear equipment represents an essential
complementary tool for nuclear studies (such as analytical balance in a nuclear
analytical laboratory, or an oscilloscope in the nuclear electronics unit), spare parts for
such equipment can also be requested. The service is not intended for the provision of
replacement parts for equipment that is not in a nuclear laboratory; for example, a
copier in the administrative branch of an institute, or an overhead projector in a lecture
room, do not qualify as "nuclear", and are not entitled to support. It should be
emphasized that the spare parts service has been established with the intention of
ensuring spare parts for defective equipment; it not intended for the purpose of
completing the stock of spare parts in the laboratories.

What value

The limit for the individual requests is set to US$ 100.-. While the operation of
the service does not stick blindly to this upper limit, it is impossible for example, to
supply complete printed circuit boards that, as a rule, cost a lot more. The total amount
available for a country was set at US$ 500.- per year. It may be possible to allocate
more funds if the need is justified.

How to apply

A simple request form was designed (see attached copy). The form should be
completed by the requestor, and signed by the national counterpart, or by the person
nominated by the authorities as a technical officer for the nuclear instrumentation
activities in the country. Each year, these counterparts will be requested to evaluate the
efficiency of the spare parts service.
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In Vienna, the acquisition of the spare parts, if found justified, is organized in
the fastest possible way. The components are shipped to different countries in different
ways, i.e. whichever way is found to be most reliable and rapid. The UNDP pouch
service could be used occasionally, and special delivery services are employed in other
cases. If the requestor knows of a particularly effective way of shipping small parts
form Vienna to his country, this should be described on the request form.
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RAF/4/004
Nuclear Instrumentation

Request for Spare Parts

Information on Person Placing the Request:

Complete Name:
Name of Institute:
Address:

Information on the Equipment that Needs Spare Parts:

Type & Model:
Manufacturer:
Serial Number:
Description of Faults:

Information on the Spare Parts Requested:
(It is always a good idea to include an equivalent part and/or a copy of the circuit
diagram. This way a replacement can be found even if the original part is obsolete).
Precise Description of the Part:

Part Number:
Manufacturer:
Reference Number that appears in the Technical Documentation of the Instrument:

| Date: Signature:

NEXT PAGE(S)
left BLANK
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A N N E X VII

RAF/4/004
Nuclear Instrumentation

Confirmation

Please Return To:

Mr. Y. XIE
IAEA / RIAL

PCI, Electronics
WagramerstraBe 5

P.O. Box 100
A-1400, VIENNA

AUSTRIA
EUROPE

Dear Mr. Xie,
I herewith confirm that I have received on (date)

you have dispatched on via
It contained the following items:

the parcel which

Quantity Description

(Included manuals and serial numbers are also to be mentioned. Use backside of this
sheet, if necessary)

Sincerely,
Name
Institute
Address
Date
signature

NEXT PAQE(S)
left BLANK
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ANNEX VIII

COUNTRY AND OTHER REGIONAL PROJECTS IN NUCLEAR
INSTRUMENTATION AND MAINTENANCE IN THE TEN PARTICIPATING

COUNTRIES OF THE PROJECT RAF/4/004

(OPERATIONAL AS OF JANUARY 1994)

ALG/4/006 MAINTENANCE AND QUALITY CONTROL OF MEDICAL
EQUIPMENT

To develop quality control, preventative maintenance and
repair techniques for nuclear medicine equipment, and to
carry out staff training.
RP 1993- 1995
Total current budget: Experts: 3 man-months

Equipment: $115 000

ALG/4/007 STRENGTHENING OF NUCLEAR INSTRUMENTATION
CAPABILITY

To strengthen the national capability for maintenance and
repair of nuclear instrumentation, and to provide staff
training.
RP 1993 - 1994
Total current budget: Experts: 1/14 man-months

Equipment: $43 520

ETH/4/002 NUCLEAR INSTRUMENTATION

To establish a nuclear instrumentation unit for the preventive
maintenance and repair of sophisticated nuclear electronic
equipment; to assist in the design and production of simple
devices.
Extrabudgetary (U.K.) 1989 and 1993
Total current budget: Experts: 4 man-months

Equipment: $60 000
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ESTABLISHMENT OF A NATIONAL INSTRUMENTATION
UNIT

To establish a workshop in the National Scientific Equipment
Centre for the maintenance, repair and construction of
nuclear instruments.
RP 1991 - 1994
Total current budget: Experts: 6 man-months

Equipment: $95 000
Fellowships: $35 250

GHA/4/009 NUCLEAR INSTRUMENTS AND COMPUTER
INTERFACING

To set up a maintenance and repair capability for servicing
nuclear electronic and related equipment, interfacing these
with microcomputers in order to improve data acquisition and
processing; to offer such services to other national
institutions; to provide training in this field.
RP 1993; Extrabudgetary (USA) 1992 - 1993
Funds-in-Trust 1993 ($1 101)
Total current budget: Experts: 4/05 man-months

Equipment: $161 101

LIB/4/007 NUCLEAR INSTRUMENTATION

To set up a laboratory facility for the maintenance and repair
of electronic equipment in support of research and
development work at the Tajoura Nuclear Research Centre.
RP 1991 - 1993
Total current budget: Experts: 3 man-months

Equipment: $63 450
Fellowships: $43 800

MAG/4/003 MAINTENANCE OF NUCLEAR INSTRUMENTATION

To upgrade local facilities for the maintenance and repair of
scientific instruments.
RP 1988 - 1993
Total current budget: Experts: 5/01 man-months

Equipment: $93 123
Fellowships: $19 800
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SUD/4/004 NUCLEAR INSTRUMENTATION (PHASE II)

To upgrade the existing laboratory for maintenance and
repair of nuclear instruments to enable it to service larger
equipment and construct specific equipment modules; to
provide training in nuclear instrument maintenance and
repair.
RP 1991 - 1993
Total current budget: Experts: 1/04 man-months

Equipment: $68 000
Fellowships: $49 965

URT/4/002 NUCLEAR INSTRUMENTATION MAINTENANCE

To provide co-ordinated countrywide services and training in
quality control and the maintenance of nuclear and related
equipment.
RP 1993 - 1995
Total current budget: Experts: 3 man-months

Equipment: $70 000
Fellowships: $44 700

RAF/4/009 NUCLEAR INSTRUMENTATION (AFRA IV)

To improve maintenance and repair of nuclear electronic
instruments in countries participating in AFRA; to establish a
capability for design and manufacture of simple instruments; to
promote regional co-operative activities in this field.
RP 1993
Total current budget: Experts: 5 man-months

(The project was approved under RP 1993 as a foot note a/
project for 3 years. The expert portion of the 1993 component
was upgraded in September 1993 from regular TC funds and
the 1994 - 95 components are still awaiting donors.).

NEXT PAGE(S)
left BLANK
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ANNEX IX

COUNTRY PROJECTS IN NUCLEAR INSTRUMENTATION
AND MAINTENANCE

IN THE TEN PARTICIPATING COUNTRIES OF PROJECT RAF/4/004

(COMPLETED SINCE 1984)

ALG/1/007 METROLOGY AND MAINTENANCE OF NUCLEAR
INSTRUMENTATION

Preventive maintenance of nuclear instrumentation systems, on-
site repairs and calibration of major modules.
RP 1986 - 1987
Project completed: December 1988
Assistance provided: Experts: 4/05 man-months

Equipment: $58 332

ALG/4/003 MAINTENANCE OF NUCLEAR INSTRUMENTS

To provide spare parts and equipment in order to strengthen
existing infrastructures.
RP 1989- 1991
Project completed:
Assistance provided:

August 1991
Experts: 0/18 man-months
Equipment: $38 041

EGY/4/031 NUCLEAR INSTRUMENTATION

To enable the Department of Electronics and Scientific
Instruments of the Nuclear Research Centre to produce modular
instruments from the design of prototypes to small series
productions.
RP 1989 - 1990
Project completed: October 1991
Assistance provided: Experts: 2/22 man-months

Equipment: $23 034



G HA/4/008
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TRAINING IN NUCLEAR INSTRUMENTATION

To upgrade the Electronics Laboratory and to strengthen the local
capability for the preventive maintenance and repair of electronic
equipment.
RP 1982 - 1992, Funds-in-Trust 1989 ($48 898)
Project completed: February 1993
Assistance provided; Experts: 14/01 man-months

Equipment: $195 510

SUD/4/002 ELECTRONICS WORKSHOP

Establishment of an Electronics Workshop for the repair and
maintenance of Nuclear Instrumentation.
Extrabudgetary (UK). 1982
Project completed: June 1985
Assistance provided: Equipment: $34 423

SUD/4/003 NUCLEAR INSTRUMENTATION

To establish a capability for training electronics engineers and
technicians and for the manufacture of relatively simple nuclear
instrumentation.
Extrabudgetary (UK) 1982 and 1984
RP 1987 - 1990
Project Completed: January 1991
Assistance provided: Experts: 2/07 man-months

Equipment: $68 907

ZAI/4/009 STRENGTHENING OF MAINTENANCE CAPABILITY

To strengthen the local capability for the efficient repair and
maintenance of electronic and nuclear equipment.
RP 1987 - 1990
Project completed: October 1993
Assistance provided. Experts. 1/22 man-months

Equipment: $26 052
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ZAM/4/002 NUCLEAR EQUIPMENT MAINTENANCE

To improve the maintenance, servicing and repair of electronic
equipment.
RP 1982, 1984, 1986
Project completed: February 1987
Assistance provided. Experts: 7/03 man-months

Equipment: $28 116

ZAM/4/004 NUCLEAR EQUIPMENT MAINTENANCE

To strengthen the local capability for the maintenance, servicing
and repair of electronic equipment.
RP 1987 - 1990
Project completed: November 1991
Assistance provided: Experts: 5/22 man-months

Equipment: $51 592
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A N N E X X

RAF/4/004
Nuclear Instrumentation

Request for Spare Parts

Information on Person Placing the Request:

Complete Name:
Name of Institute:
Address:

Information on the Equipment that Needs Spare Parts:
Name of the equipment:
Type & Model:
Manufacturer:
Serial Number:
Description of Faults:

Information on the Spare Parts Requested: <Use Additional sheets if More s

(It is always a good idea to include an equivalent part and/or a copy of the circuit
diagram. This way a replacement can be found even if the original part is obsolete).
Precise Description of the Part:

Part Number:
Manufacturer:
Reference Number that appears in the Technical Documentation of the Instrument:

tare Parts
ire Heeded)

| Date: Signature:


