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IN REPLY PLEASE REFER TO: DIAL DIRECTLY TO EXTENSION:
PRIERE DE RAPPELER LA REFERENCE: COMPOSER DIRECTEMENT LE NUMERO DE POSTE:
RAS/86/073 21 October 1991

Dear Datuk Dr. Ghazali,

Subject: RAS/86/073 - Industrial Application of Isotopes and Radiation Technology.

Please find enclosed a copy of the draft Terminal Report for this project, which has been
reviewed by the UNDP Task Force and approved for distribution to the participants for the
Terminal Tripartite Meeting. This document should be reviewed by you and your comments
should be made and discussed at the National Co-ordinators Meeting and the Terminal Tripartite
Meeting being held in Jakarta 26-29 November 1991.

Would you verify that those sections relating to your country's activities are correct. The basic
data that the Agency has for some of these, was sent to you, together with the provision meeting
agendas on 8th October.

| look forward to seeing you in Jakarta.

Yours sincerely,
)

John'F. Easey

RCA Co-ordinator

Division of Technical Co-operation
Programmes

Datuk Dr. M. Ghazali

Director General

Nuclear Energy Unit

Ministry of Science Technology and
Environment

PUSPATI Kompleks

Bangi 43000 Kajang

Selangor

Malaysia
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SUMMARY SHEET
Region: Asia and the Pacific

Project Title: Industrial Application of Isotopes and Radiation
Technology

Project Number: (Phase I) RA8S8/79/061, 1982-1986; and
(Phase IXI) RA8S8/86/073, 1987-1991

Total contributions (US$): Phase I Phase II
UNDP 4,449,151 3,270,000
Co-financing 2,575,214 2,610,449
Governments (in-kind) 6,427,457 1,278,000

Total 13,451,822 7,158,449
Grand Total T --;0,610:;;;-----——__—

Executing Agency: International Atomic Energy Agency (IAEA)
Title of Report: Terminal Report; No. of volumes: 1
Party responsible for preparing the report: IAEA
Brief Statements:

i) Objectives (intended and achieved):;

The overall aim of the Project has been to increase the use of
nuclear technology in regional industries and through this further
regional economic development and industrial competitiveness.

The PrOJect has been successful in raising the awareness
through the region on the potential for this technology to increase
productivity and quality as well as reducing raw material 1nputs
and energy requirements. The significant number of developments in
the implementation of specific investment programmes in the region
utilizing nuclear techniques, while not always directly ascribable
to the project, have certainly benefitted from the wider pool of
available information and knowledge. There has been well
documented progress and success in all the sub-project areas: Non-
destructive testing; Tracers; Nucleonic Control Systems; and
Radiation Technology.

ii) outputs sought and produced;

In the sub-project on Tracer Technology the four outputs
sought were: the establishment of viable tracer groups in each
country, a 51gn1f1cant increase in the number of tracer activities;
an increase in the level of activity in the less developed



countries; and an increase in the utilization of experts from
developing countries. Not all these outputs were fully produced.
Although each participating country has a nominated national tracer
group, there has been a gradation of progress towards the
establishment of viable groups. With continued national support
four of the nine groups have the infrastructure to become viable
once they have acquired enough experience. The increases in
activity and utilization of experts from developing countries were
achieved.

The Non-Destructive Testing sub-project had the four outputs
sought listed as: the substitution of indigenous for imported
services; the completlon of the tralnlng of 250 NDT practitioners;
the establishment of NDT societies in most RCA countries; and, a
regionally recognized NDT training and certification scheme. Most
of the outputs were produced. Only 3 countries have no plans to
adopt DIS 8712 as a national scheme. All participating countries
have formed NDT societies or co-ordination committees.

The Radiation Technology sub-project listed six outputs to be
sought. These were: the availability of a radiation sterilization
service to 1ndustry in each country; private industry involvement
in EB curing in the Region; demonstration of the need for and the
v1ab111ty of manufacture of a second EB cured product in the
region; the production of commercial product using radiation
vulcanized rubber latex, the availability of radiation cross-
linking capablllty in at least two new countries; and the training
of some 200 engineers in radiation engineering and related
technologies. Most of this outputs were produced. Eight countries
of the twelve have commercial radiation facilities for industrial
radiation sterilization. Four private companies are routinely
using the EB at the demonstration facilities in Indonesia.
Commercial trials have been carried on three products made from
RVNRL. India acquired a new accelerator to start on radiation
cross-linking applications the wire and cable industry. 259
persons were trained in regional courses.

The three outputs from the Nucleonic Control Systems sub-
project were: the further penetration of NCS to the paper, minerals
and steel industries, the application of NCS to one new 1ndustry of
regional 51gn1f1cance, and the training of some 100 senior
technicians and engineers and the introduction of NCS systems to
about 100 senior decision makers. Most of the outputs were
produced. Although investments in NCS for mineral processing and
steel production were limited, the investments in NCS for paper
manufacture were extensive. The use of NCS for coal processing is
being demonstrated at a lignite mine in Thailand. Over 100 persons
were trained at regional courses and over 500 senior decision
makers attended national promotional activities.



iii)

were that:

Findings and recommendations

The two major findings affecting the project management
the network approach with national counterparts for the

individual sub-projects had worked well; and, the stationing of
long-term project experts in the Region had been very effective.

The four recommendations were for:

iv)

further UNDP support for the Region in this area of
technology:

the exploitation of the existing networks of technical
counterparts in a future Regional Project;

the continued and extended use of regional experts and
long-term experts stationed in the Region;

UNDP consideration of support at a National level for
projects emanating from this project

Lessons Learned

The major lessons learned during the course of this project

were:

v)

vii)

the regional project is a cost effective means of
creating awareness of advanced technology;

the use of regional management and networking is
effective in producing increased project delivery:

the cascading of national activities from regional
activities produces a beneficial flow on effect.

Place and Date of Publication

Vienna, ..cccecee..1992

Total Print run 450, language English.
Transmitted to recipients on
ecessesssssl992

Derestriction

Derestriction is requested.
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TERMINAL REPORT
RAS/79/061 982-1986) and RAS/86/073 (1987-199

I. INTRODUCTION

In the mid-1970's, the Industrial Applications of Isotopes and
Radiation Technology in industrialized countries had been well
proven to be technically and economically beneficial to industrial
processes. With the endorsement of the RCA Member States, the IAEA
submitted a proposal to UNDP for a regional project for Asia and
the Pacific region on this subject. The IAEA was designated the
executing agency when the project was approved.

The Project was approved as a Preparatory Assistance Project
(PPAP) for three years from 1979 to 1981; as a full project
RAS/79/061 (Phase I) from 1982 to 1986; and, was continued as
RAS/86/073 (Phase II) from 1987 to 1991. The Project was admin-
istered under the framework of RCA and a regional office of the
Project Co-ordinator was established in Jakarta under the auspices
of the Government of Indonesia. A regional network was established
with originally 12 participating countries, namely Australia (AUL),
Bangladesh (BGD), India (IND), Indonesia (INS), Japan (JPN),
Republic of Korea (ROK), Malaysia (MAL), Pakistan (PAK), the
Philippines (PHI), Singapore (SIN), Sri Lanka (SRL), and Thailand
(THA) .

Later, People's Republic of China (CPR), Democratic People's
Republic of Korea (DRK), and Vietnam (VIE) joined the Project in
1985, 1987 and 1988, respectively. Australia, and Japan have been
the major donor countries and People's Republic of China and India
have been both donor and recipient countries.

The participation of each country in the sub-projects is
summarized in Annex 1.



In Phase I, a regional Senior Board Advisors (SBA) was
established as an advisory body to the Project management Annex 2.
The main function of the SBA was to regulate the project activities
to be on course with industrial development and the needs for tech-
nology transfer in the Region. 1In 1984 an Interdepartmental Task
Force was established by the IAEA to ensure timely execution of the
project and to improve "in-house" co-ordination. The terms of
reference of the Task Force are given in Annex 3 and the membership
in Annex 4. Both phases of this project were part of the
activities being conducted under the umbrella of the inter-
governmental Regional Co-operative Agreement (RCA) for Asia and the
Pacific. In 1987 a Steering Committee was set up to overview all
aspects of RCA activities, its terms of reference are given in
Annex 5 and its membership in Annex 6.

The interrelationship between the RCA Steering Committee and
the management of the overall RCA programme is shown in Annex 7 and
the interrelationship between the Task Force and the management of
the UNDP project is shown in Annex 8.

The IAEA provided Technical Officers from its staff to assist
and advise on the technical content of the UNDP programme. Annex
9 lists these Technical Officers. In addition a long-term expert
was appointed for the Non-Destructive Testing sub-project and was
stationed at the Nuclear Energy Unit Puspati Complex in Bangi,
Malaysia and a long-term expert was appointed for the Tracer
technology and Nucleonic Control System sub-projects and was
stationed at the Project Co-ordination Office in Jakarta. These
experts provided additional contributions to the regional
management of the project. They are listed in Annex 10.

The regional management of the project was further expanded
and exploited through a series of regional networks. Each Member
State had a designated UNDP National Counterpart (Annex 11) who
acts as a focal point for co-ordination and assistance and who
participates in Project and Tripartite Review Meetings.



In addition each participating Member State nominated a
National Co-ordinator for each sub-project. Annex 12 lists the
National Co-ordinators for the Tracer Technology and NCS sub-
project; Annex 13 lists the National Co-ordinators for the Non-
Destructive Testing sub-project; and Annex 14 lists the National
Co-ordinators for the Radiation Technology (Processing) sub-
project. The networks interacted with the Project Co-ordinator's
office and also, were appropriate, with the IAEA Technical Officers
and the RCA Office. International professional project personnel
(IPPP), short and long term, were recruited from countries both in
and outside the Region to ensure quality of project deliveries.
The record of the expert assignments is summarized in Annex 15.

The "in-kind" contributions associated with the provision of
these experts is shown in Annex 16 and Annex 17 details the "in
kind" contribution specifically associated with the provision of
the long term experts, the Project Co-ordinators and the Project
Director. Annex 18 details the 'in-kind' contribution associated
with the provision of short term expert assignments.

The total budget expenditures for Phase I was US$ 7,024,214 of
which US$ 2,575,214 was co-financed by donor countries in the
Region, that for Phase II was US$ 5,880,449 of which 2,610,449 was
co-financed by the donor countries. In addition, the estimated in-
kind contributions from the participating countries was
US$6,427,457 in Phase I and US$ 1,278,000 in Phase II. The budget
expenditures are summarized in Annexes 19-22.

There were two mid-term evaluation missions during the life of
the Project, one mission each in the Phase I and II. Neither
recommended substantial changes in the project modalities or direc-
tions.



II. DEVELOPMENT PROBLEMS AND IMMEDIATE PROBLEMS ATTACKED

Developme Prob -]

From mid-1970's, most developing countries in Asia and the
Pacific region were planning to develop their economies through
industrialization from an agricultural to an agro-industrial base.
The need for modern industrial technology, which includes isotope
and radiation technology, was obvious but most of the region lacked
the scientific and technical infrastructure which would support
this transition and would ensure sustainable economic benefits to
the end of the century. Isotope and radiation technology had been
successfully applied in industries of the industrialized countries
and the economic benefits of the technology had been vwell
demonstrated. While recognizing the benefits of this technology,
it was also recognized that the developing countries in the Region
had inadequate infrastructure, trained manpower and management
skills to absorb and use the technology in industry.

Immediate Problems Attacked

The immediate problems attacked in Phase I were mainly
problems of: inadequate awareness of the isotope and radiation
technology among technologists and industrial executives; insuffi-
cient numbers of qualified manpower in support of the industrial
use of the technology; inadequate experience of industrial
technology transfer; no modalities for regional and national
industrial technology transfer; and, no effective national
organization for industrial technology transfer. In Phase II, the
problems were more related to specific application techniques (sub-
projects) where major concerns were to keep pace with the rapid
regional industrialization and to develop sustainable industrial
technology transfer processes.
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The specific immediate problems attacked in the Phase ITI using
technique were the following:

Sub-Project 1: Tracer Technology
Insufficient qualified manpower

Insufficient infrastructure and resources for sustainable
tracer services to industries

Sub-Project 2: Non-Destructive Testing (NDT)

Insufficient number of <qualified and certified NDT
practitioners at all three levels for basic NDT techniques

A lack of sustainable national training capability, including
training guidelines

A lack of national organization and national standards for
certifying NDT personnel harmonized with international

standards.

A lack of a regional scheme for the qualification and
certification of NDT personnel.

Sub-Project 3: Radiation Technology

RVNRL

Inadequate awareness of the potential use and benefits of
RVNRL among natural rubber latex (NRL) technologists and NRL

product manufacturers

Inadequate expertise among rubber technologists for sustain-
able RVNRL production



The technology was not yet demonstrated as technically and/or
economically superior to competitive processes.

Radiation Curing

Inadequate awareness of the technological viability and
economic benefits of radiation curing technology for surface
coating of products

Radiation Cross-Linking Application

Limited opportunities for industrial personnel to be made
aware of radiation cross-linking applications in the wire and
cable industry

Radiation Sterilization

Inadequate awareness of health care benefits of single-use
disposable medical products

Inadequate knowledge of Good Manufacturing Practice (GMP) and
Good Radiation Practice (GRP) among the owners, operators, and
regulators of the established industrial radiation
sterilization facilities

Sub-Project 2: Nucleonic Control Systems (NCS)

Limited penetration of NCS technology into paper and mineral
industries

Limited opportunities for industrial personnel to be intro-
duced to new applications of NCS technology



Strateqgy to solving the problems

The strategy involved the design of technology transfer
mechanisms using the available regional resources and institutions
and backed by the IAEA's experience with technical co-operation in
the participating countries.

Under the prevailing regional cooperative agreement (RCA), a
number of regional centres of excellence were designated and made
available under the framework of the Project. New sites for use
in industrial demonstrations at specific industries were
established. The regional centres of excellence for Phases I and
II of the Project are summarized in Annex 23.

The changing requirements of industries in the Region from
Phase I to Phase II meant that a variety of techniques were
required and used in order to achieve the desired transfer of
technology or provide the necessary information to the appropriate
industrial sector. A summary of the techniques used for both
phases of the project is given in Annex 24.

The processes used to solve the immediate problems were:

1. Establishment of regional networks comprising national co-
ordinators and associated institutions in order to ensure the
flow of information to all interested parties within the
country (Governnment, Academia, Industry, Research
Institutions, etc.).

2 Organization of national and regional executive management
seminars as mechanisms for the promotion of technology and
increasing the awareness of the benefits of new technologies
among industrial technologists and decision makers.

3. Oorganization of national and regional training courses and
workshops as mechanisms to provide further "in depth" training
for technical personnel to build infrastructures capable of






