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Foreword

On behalf of RCA Member States, and following the recent UNDP
Evaluation Mission, the IAEA has decided to proceed with a proposal for
Phase ITI of the Regional UNDP (RCA) Project on Industrial Applications of

Isotopes and Radiation Technology.

The attached paper has been prepared on the basis of recommendations
of a Consultants® Group Meeting, 24-27 March 1986, Vienna. The meeting
washattended by Mr. Manoon Aramrattana (OAEP, Thailand), Mr. Ken Beswick
(UK), Mr. Jack Garnett (University NSW, Australia), Mr. V.K. Iya (BARC,
India), Mr. Sueo Machi (JAERI, Japan) as well as the fdllowing TAEA
staff: Mr. Peter Airey (Chairman), Mr. Douglas Nethsinghe, Mr. Ahmad
Tajuddin-Ali, Mr. Jacques Guizerix, Mr. Vitomir Markovic and Ms. Evelyne
Ranharter (Secretary). Budgets have been included to indicate how funds
could be distributed if the external cost resources from traditional
sources (UNDP/IAEA and the Governments of Australia and Japan) are at

levels comparable to those made available in Phase I.)

The paper is not intended as a draft Project Document but as a basis
of discussion and a vehicle by which the needs and priorities of Member
States may be conveyed to the Agency. Oon the basis of these responses, &
draft Project Document will be prepared in time for further feedback at
the UNDP Tripartite Review Meeting, 17 July 1986, Bangkok.

Peter Airey
RCA Co-ordinator
21 April 1986
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CHAPTER 1: BACKGROUND TO THE PHASE II PROJECT PROPOSAL

1.1 Legal Context

The Regional Co-operative Agreement for Research, Development and
Training Related to Nuclear Science and Technology (RCA) entered into
force on 12 June 1972 for a five year period and was extended for an
additional five years from 12 June 1977. A second extension for a further
five years from 12 June 1982 was agreed in September 1981. Negotiations
for a third extension are underway. The pufpose of the Agreement is to
promote and co-ordinate research, development and training in projects in
nuclear science and technology between appropriate national institutes
with the IAEA's assistance. The following Governments are currently

Parties to the Agreement as extended: Australia, Bangladesh, People's

Republic of China, India, Indonesia, Japan, Republic of Korea, Malaysia,
Pakistan, Philippines, Singapore, Sri Lanka, Thailand and the Socialist

‘/—(—/‘ A——— _

Republic of Vietnam.

At the IAEA 1976 General Conference, representatives of RCA Member
States, urged the Agency to take positive steps towards implementing a
large-scale regional project on industrial isotopes and radiation
applications funded by the United ﬁ%ations Development Programme (UNDP) .
A Regional UNDP Project for Asia and the Pacific (RCA) on Industrial
Applications of Isotopes and Radiation Technology (the UNDP Industrial
Project) was concluded between the UNDP, 10 participating governments and
the TAEA. The participating Covernments were Bangladesh, India,
Indonesia, the Republic of Korea, Malaysia, Pakistan, Philippines,

Singapore, Sri Lanka and Thailand.

Each of these Governments signed the Project Document Proposal
(Revision II), dated 1 April 1982 which provided for their participation
in and financial contribution to the Project. Separate "Letters of
Understanding” were executed between the IAEA and each of the donor

Governments of Australia and Japan respectively providing for their



participation in and financial contribution to the Project. Since January

1985 the People's Republic of China has also participated in the Project.

1.2 "UNDP Industrial Project', Phase I

1.2.1 Development Objectives

As stated in the April 1982 Project Plan, the objectives of Phase I
were to yield economic and social gains to participating countries
through the expanded use of isotopes and radiation technology by
industries, supported by a regional "network system" of established
National Technology Centres and their resources. The project was expected
to produce identifiable gains in the near-term, i.e. 5 to 10 years and to

lay the foundation longer-term economic benefits in the Region by:

(i) Increasing the use of modern nuclear technology in base

industries contributing to the economy of the Region;

(ii) Improving the competitiveness for manufactured products in the
world markets through the use of nuclear technology to yield better

quality control, higher productivity and lower manufactured costs;

(iii) Effecting savings in raw materials, some of them imported,
employing high efficiency nucleonic process control technology

utilized in high consumption industries;

(iv) Effecting savings in electrical energy use by the introduction

of radiation processing in industry.

The principal instruments for achieving these aims are programmes of
training and demonstration, the organization of executive management

seminars and the provision of expert services.




1.2.2 Organization and management

The project is funded by the UNDP with cash contributions from the
IAEA, and the Governments of Japan and Australia. Very substantial

in-kind contributions have been received from participating Member States.

The Project targets an expenditure of US$16,528,832 over its 8-year

term, 1979-1986. The cash contributions are as follows:

Actusal Projected to December 1986
UNDP $3,803,927 (Dec.85) $4,698,927
Australia $ 381,791 (June 85) $ 469,000
Japan $ 909,461 (Dec.85) $1,213,961
IAEA (TC) $ 415,258 (Dec.85) $ 498,058

Not included in the table are estimates of in-kind support from
industry (targetted at $1,653,440) and from Member States (targetted at
$7,995,446).

The TAEA is the Executing Agency. The Project Officer is the RCA
Co-ordinator who responds to the Director, Division of Technical
Co-operation and Assistance (TCAC). He is responsible for initiating and
executing all administrative functions pertaining to project
implementation in accordance with the administrative procedures of TCAC
and the decisions of an interdepartmental Task Force. Other key personnel

with day-to-day responsibility for implementing the programme include:

a. UNDP Project Co-ordinator. The Project Co-ordinator is based in

Jakarta, and responds to the Project Officer. His principal
responsibility is to ensure that, to the maximum extent possible, the
benefits of the programme flow back to the region. He is a member of
the Task Force and communicates directly with the UNDP Regional

Office in Jakarta and with the National Counterparts.



b. IAEA Technical Officers. The technical officers are responsible

for the technical aspects of the implementation of each sub-project.
They are members of the Task Force and communicate directly with the
Project Officer, the Project Co-ordinator and the local national

project co-ordinators.

c. National Counterparts. Each of the participating Member States has

appointed a National Counterpart to facilitate communication with
Governments. They are delegates to the Tripartite Review Meeting and

communicate to both the UNDP Co-ordinator and the Project officer.

‘d. National Project Co-—ordinators. National counterparts have

appointed Project Co-ordinators for each sub-project. They are
principally responsible for communicating with local industry and

with the IAEA technical officers.

Central to the management of any ttechnical project is the review

process. Instruments for review of the UNDP Project have included:

a. UNDP Tripartite Review Meeting

b. Evaluation Unit, Department of Technical Co-operation (TC)

c¢. Senior Board of Advisors

d. UNDP Evaluation Review Mission, and

e. Periodic reviews of specific projects by Expert Working Groups,

Agency staff members or consultants.

1.2.3 Technical programme

Technical activities were organized around five sub-projects:

1. Tracer technology in industry
2. Non-destructive testing
3. Radiation processing

a. Radiation vulcanization of natural rubber latex
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b. Surface coating of wood products
¢. Radiation induced modification of polymer insulated
electrical wire and cable

d. Radiation sterilization of medical products
4. Nucleonic control systems

a. Paper industry

b. Steel industry

c. Minerals exploration, mining and processing
5. Maintenanace of Nuclear Instruments

some details are presented below and in chapters 2 to 5.

1.3 UNDP Industrial Project — Phase II

1.3.1 Ihg_gghlgxgmgn&n_gﬁ_ﬂhggp I of the Project and the challenges of
Phase II

(i) Tracer Technology. All atomic energy institutes in the Region

have a capability for applying radioactive tracer techniques to a range
of problems. Most activities are undertaken by India and China. A total
of 2 Regional Training Courses (RTC) 1 and Executive Management Seminar
have been held. Recent missions to most countries of the Region have
revealed a substantial interest in the technology by a wide range of
industries (Section 2.1). One of the reasons for a low level of
jndustrial work in many smaller institutes is a lack of confidence
associated with a lack of experience. This question is addressed in

Section 2.4.

(ii) Non-Destructive Testing (NDT). As a result of achievements in

Phase I, about 100 persons have been trained in a range of NDT
techniques. A number of NDT societies have been formed and other

reactivated. National Project Co-ordinators have been appointed. An



infrastructure has therefore been established which will form the basis
of a much higher level of activities in Phase II. During the second phase
a total of 32 Regional Training Courses attended by some 384 persons are
planned. In addition, more than 100 national courses will be arranged for

an estimated 1500 participants.

(iii) Radiation Processing. The four principal activities listed in

Section 1.2.3 were supported. Progress towards the transfer of technology
to industry is encourageing. For instance, radiation cross-linking is
commercial for wire and cable in Korea and China and strong potential
interest has been identified in India, Bangladesh and Indonesia.
Radiation curing is not yet commercial for wood-coating in the Region.
However, China is in the process of installing a semi-commercial line,
and potential early users have been identified in many other countries.
Radiation sterilization of medical supplies is commercial in Thailand,
Malaysia, Singapore and India, and most other countries are planning to

introduce facilities.

National counterparts have been appointed, and a sound infrastructure
developed to implement activities listed in Chapter 4 designed to further

stimulate technology transfer.

(iv) Nucleonic Control Systems (NCS). The installation at the Siam

Kraft Paper Company' s factory in Bangkok has been particularly
successful. The system has led to a saving of $200,000 per year on an
investment of $600,000. There are now 7 installations in Thailand and 2

in the rest of the region.

The value of NCS in the steel and copper recovery industries has been
demonstrated. The operational value of on-line measurement capability
facilitated by the nuclear system has been universally acknowledged.Three
NCS systéms have been installed in copper recovery plants in China (as a
result of commercial marketing) and another is planned for Malaysia
(arising aout of project activities). Nevertheless, for reasons outlined

in Chapter 5, the transfer of technology to the Philex Mining Company,



Philippines cannot be considered complete and further activities are

proposed.

A major new activity involving the application of NCS to the coal

industry is being considered for Phase II.

(v) Nuclear Instruments Maintenance. Thisg activity has been

introduced in the response to the need to build up the infrastructure
within the region. A total of & training courses have been undertaken. As
the activity has evolved, more emphasis has been placed on the industrial

applications of nuclear instrumentation.

1.3.2 UNDP Evaluation Review Mission

As part of UNDP normal review procedures, an Evaluation Review
Mission was assembled with the task of analyzing the results of Phase I
activities in terms of defined project objectives and identifying new
opportunities for applications of isotope and radiation technology. The
Mission visited Bangladesh, Indonesia, the Republic of Korea, Malaysia,

Philippines and Thailand.

An interim report has been received by the IAEA which concludes that
"Regional co-operation in demonstration projects continues to be
desirable” and makes a number of suggestions for strenghtening the
existing pattern of activities. No radical new changes in direction were
recommended. Detailed comments must await presentation of the final

report.

1.3.3 The "UNDP Project" - Phase II Proposal

The TAEA has decided to proceed with an application to UNDP for
support for a second phase of the Project covering a five-year periodfrom
1 January 1987. The traditional donor countries, Australia and Japan will
also be invited to contribute. To ensure success, a substantial level of
"in-kind"” support from participating countries is essential. Details are

presented in Chapters 2-5.
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CHAPTER 2: SUB-PROJECT TRACER TECHNOLOGY IN INDUSTRY

2.1 BACKGROUND JUSTIFICATION

Radioactive tracers, both artifical and naturally occurring, are the
basis of one of the earliest and all pervasive applications of nuclear
techniques to general science. Industrial tracer projects are an
excellent medium for the transfer of basic nuclear technology to
scientists and engineers in the developing world for the following

reasons:

(i) Their application involves a fundamental understanding of the
basic concepts of radioactive decay, counting techniques, nuclear
safety, counting and particle statistics, dilution analyses etc.

(ii) The range of applications is so large and the nature of the
operations so variable that the development of purely routine
procedures is not possible. From the design stage to the final
data evaluation, scientists are dealing with first principles -
not simply rote following instruction manuals. People trained in
tracer applications can readily transfer to other branches of
nuclear and general technology.

(iii) Some RCA countries have a long tradition of industrial tracer
applications. A selection of more important projects are listed
in Table 1*. An inherent demand for the technology has been
identified in countries recently visited by expert IAEA missions
including Bangladesh, China, India, Indonesia, the Republic of

Korea, Malaysia, Philippines, Sri Lanka, and Thailand.

2.2 DEVELOPMENT OBJECTIVES

The fundamental objective of the project is to increase the general
level of expertise in the field of industrial radicactive tracer
applications to the point where the inherent demand in each country can
be satisfied first with regional and ultimately with national resources.

Industry will benefit through savings incurred by:

* Table 1 is in preparation.



(i) optimizing plant operations leading to savings in materials and
energy;
(ii) improved use of materials;

(iii) the timely and efficient diagnosis of plant operation problems
(leaks etc.); and

(iv) improved quality control.
These savings will contribute to increased industrial competitiveness.

Substantial benefits also accrue to the Research Institute sponsoring
the industrial tracer applications programme. Work is subject to
government regulation and close industrial scrutiny and must therefore be
of the highest standard. A tracer group is outward looking and this helps
to make the Institute as a whole more aware of and responsive to

community needs.
2.3 IMMEDIATE OBJECTIVES

The immediate objectives are to build on the achievements of the

relatively small tracer sub-project in Phase I in order

(i) to further increase the awareness of industry to the economic
benefits to be obtained from tracer technology;

T (i) to develop the national competence within each country to meet
the needs of industry through centralized tracer groups providing
services and expertise to the different industries;

(iii) to promote TCDC* through regional co-operation in the project
area; and

(iv) to provide a basis for technology transfer to industry in the

nuclear area.

x Technical Co-operation between Developing Countries
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2.4 PROGRAMME IMPLEMENTATION

Programme implementation will involve the following elements:

training, promotion, demonstration, equipment support, and co-ordination.

2.4.1 Training

a. IAEA Fellowships - Central to the development of an industrial
tracer group is the identification and in-depth training of its
leader or key staff person. Allowance has therefore been made for
nine IAEA Fellowships over the 5 year period. It is likely that
not all member states will wish to avail themselves of active

programme or involvement with other bi-lateral arrangements.

b. Training Courses - Three one-month training courses are
planned during Phase II. These courses are not designed to train
practitioners, but rather promote scientists and engineers with a
comprehensive background to the theory and practice of tracer

applications.
2.4.2 Promotion

As in Phase I, the Executive Management Seminar (EMS) will be an
important avenue of promotion of tracer technology to the industrial
cmmunity at the managemeant level. Emphasis will be placed on the general
scope and economic impact of the technology. Support will be given to
National EMSs. At least one seminar will be held in each country over the
five-year period. Countries with an actively expanding programme will be
covered twice. To cut costs, experts will visit 3 neighbouring countries

during each mission.

2.4.3 Demonstration

It has been the experience of India, France, Australia and many other

countries that the most effective vehicle for the promotion of tracer
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technology is the successful demonstration under industrial scrutiny.
Industrialists are much more impressed by reports from their peer group
of problems solved, and savings made than by lecture theatre
illustrations. Particular attention in Phase II will be paid to field

demonstrations.

It has been found that an important barrier to industrial
applications in institutes without an active programme is a general lack
of confidence. Because of the inconvenience associated with interferring
with routine plant operations, Production Managers do not encourage
repeat investigations. The consequences of failure are much greater than

in the normal laboratory environment.

To help build confidence it is suggested that a sister laboratory

! relationship be established between institutes in the region experienced
:in tracer applications and those in the early stages of development.
Provision has been made in the programme (3m/m per year) for experts from
the experienced institute to be present during the lead up stage and
actual implementation of each industrial project. Successful "jobs™
frequently lead to repeat requests and a fairly rapid accumulation of

field experience.

2.4.4 Equipment

About $50,000 is required to purchase the basic equipment required by
a training laboratory. A total of $300,000 has been allocated for
equipment purchases and will be made available to participating

laboratories on a needs basis.

2.4.5 Co-ordination

A National Project Co-ordinator has been appointed in each country to
act as a link between the IAEA Scientific Officer, on the one hand and

the local industry and national institutes on the other. When necessary
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he will communicate with Government through the UNDP National
Counterpart. He will maintain contact with the Regional Office, Jakarta,

through the Project Co-ordinator or his designated assitant.

The programme will be co-ordinated and monitored by annual meetings
of National Project Co-ordinators with the IAEA Scientific Officer and
the UNDP Project Co--ordinator.

2.5 PROJECT OUTPUT

The output of the project may be monitored in terms of a number of

parameters.

(i) Increase in the general level of expertise

The best indication of the general level of expertise is the number
of scientists and engineers actively involved in industrial tracer
work, the number of successful projects completed, the number of
professionals attending IAEA training courses, and the extent of
instruction in tracer and related technology within the national

education system.

(ii) A better awareness by industry of the relevance of tracer

techniques

The awareness can be monitored by the response to Executive
Management Seminars and by the number of inquiries received from

industry for tracer services.

(1ii) A contribution to the industrial efficiency of the country

This parameter is difficult to monitor. However, indicators would

include







