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CHAPTER 1: BACKGROUND TO THE 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 purpose 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

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 Nations 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 1AEA. The participating Governments were Bangladesh, India,
Indonesia, the Republic of Korea, Malaysia, Pakistan, Philippines,

Singapore, Sri Lanka and Thailand (Annex 3).

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.

Member States formally requested the IAEA to seek support from UNDP
for a Second Phase of the Project at the Eighth RCA Working Group
Meeting, Seoul, 29 April - 2 May 1986. A draft Project Document dated 16
June 1986 was discussed at the Tripartite Review Meeting, 16 July 1986 in
Bangkok. A later draft, détgd 15 September 1986, was endorsed by the 15th
Meeting of Representatives of RCA Member States, Vienna, 2 October 1986.

Australia and Japan announced decisions to continue support of
parallel project activities as donor countries. Letters of Understanding

with the Agency are presented in Annex 2.

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, by
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 were 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 was funded by the UNDP with cash contributions from the
IAEA, and the Governments of Japan and Australia. Very substantial

in-kind contributions were received from participating Member States.

Phase I of the Project targeted an expenditure of US$16,528,832 over

its 8-year term, 1979-1986. The cash contributions were as follows:

Actual Projected to December 1986
UNDP $3,803,927 (Dec.85) $4,698,927
Australia $ 431,400 (June 85) $ 580,800
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 management structure as it finally evolved was similar

to that recommended for Phase II (Section 1.3.6).



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
b. Radiation curing of surface coating of wood products
¢c. 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

¢. Minerals exploration, mining and processing

5. Maintenance of Nuclear Instruments

Some details of the sub-projects are presented below and in chapters

2 to 5.

1.3 UNDP Industrial Project - Phase IT

1.3.1 The achievements of Phase I of the Project and the challenges of
Phase II

1.3.1.1 Sub-Projects

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

have a capability for applying radiocactive tracer techniques to a range
of problems. Most activities are undertaken by India and China. A total
of 2 Regional Training Courses (RTC), and a series of Executive

Management Seminars have been held. A network of national co-ordinatcrs

has been established.



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). However, the UNDP Evaluation Review (Section 1.3.2) noted
the lack of a pressing demand from users in the six countries visited.
One of the reasons for the low level of industrial 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 120 persons have been trained in a range of NDT
techniques. As a direct result of project activities NDT societies have
been established in Thailand and Sri Lanka. A society is being formed in
Malaysia and a dormant organization has been restarted in the
Philippines. NDT societies already existed in China, India and the
Republic of Korea. The Sri Lanka society has issued a high quality
publication. Even more significant, perhaps, is the formation of National
Committees in Bangladesh, India, the Republic of Korea, Malaysia,
Philippines, Sri Lanka and Thailand. These committees which normally
comprise resentatives of the National Standards Organization, the NDT

Societies and Industry are the focal point of local activities.

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

Section 1.2.3 were supported. Progress towards the transfer of technology
to industry is encouraging. 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.

As reported by the evaluation mission, electron beam techniques are
not commercial for wood coating within the Region, but there is a keen
interest in Thailand and potential early users in Malaysia, India and

Indonesia have been identified.



Enhanced commercial interest is being shown in the irradiation of
latex for all medical applications because of the steady lowering of the
permissible levels of nitrosamines in the finished products. The
manufacture of a commercial product is being evaluated in Indonesia. A
five tonne trial shipment of irradiated latex has been sent to Germany
for testing. A range of products have been made on the laboratory scale
in Sri Lanka. Other products have been made at the village level in

Indonesia with irradiated latex supplied by the Project.
National counterparts have been appointed, and a sound infrastructure
developed to implement Phase II activities which are 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 over $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, which are directly attributed to the Project.

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.Five
radioisotope on-stream systems are now installed in RCA countries and
four more companies have decided to install systems. As a result of
participation in project training courses, an Indian copper company has
experienced a 20 per cent increase in maximum concentrator throughput and
made other savings. As a result, the installation of a new crusher ($75M)
is unnecessary. An Indian zinc company has reported savings of about
$500,000 annually following installation of radioisotope equipment.
Again, after two months operation, a Malaysian copper company estimated
annual savings in materials equal to the initial investment of the copper

on-stream analysis system.

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

industry is being considered for Phase II.
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(v) Nuclear Instruments Maintenance. This activity has been

introduced in the response to the need to build up the infrastructure
within the region. A total of 5 training courses have been undertaken. As
the activity has evolved, more emphasis has been placed on the industrial

applications of nuclear instrumentation.

1.3.1.2 Human Resources Development

As pointed out in the Note of the (UNDP) Regional Director for Asia
and the Pacific, the "transfer of technology usually involves the
transfer of skills and know-how (development of human resources) but the
reverse is not necessarily true, i.e. enhancing skills in technology
information does not transfer the technology itself”. Priority is
therefore placed on training programmes which may be classified as
regional training courses, national training courses and executive

management seminars.

a. Regional Training Courses

During Phase I, a total of 450 scientists and engineers successfully
completed courses which were arranged in all sub-projects. The country by
country distribution is shown in Table 1. Statistics for the sectorial
break-down of participants was available for the period 1980-1984. During
this period an average of 34% participants were from private industry. It
varied from 76% for the Nucleonic Control Systems (NCS) - Paper to a low
industrial participation rate for Tracers. In 1985 the industrial
participation increased due to a careful selection of course activities

particularly in the NCS and Radiation Technology areas.

b. National Training Courses

The use of national training courses is rapidly increasing as a cost
effective way of reaching a large number of practicing scientists and

engineers by supporting the indigenous technical education system.
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¢. Executive Management Seminars

The seminars seek to attract decision makers from private and public
enterprises to short (2-3 day) presentations'on the technical background,
economic advantages and general impact of modern nuclear technology to
their industries. They are an initiative arising out of the project. The
first was held in conjunction with the Minerals sub-project in 1984 and
are now widely accepted as an effective means of technology transfer

(Table 2).

d. Management Awareness Seminars

The aims are generally similar to Executive Management Seminars, but
more attuned to the NDT sub-project where the need is to promote the
techniques and concepts to a broad range of local industry. Management

Awareness Seminars will be essentially national events.

1.3.1.3 Technical Co-operation between Developing Countries (TCDC)

Tt is the IAEA's experience that regional programmes are a natural

vehicle for TCDC. The move towards TCDC is accelerated if there is

(i) a strong public commitment from Regional governments, and
(ii) an organizational structure to facilitate the allocation of

regional resources and the implementation of projects.

The vehicles for public commitment to TCDC are the Annual Working Group
Meetings and Annual Meetings of Representatives of RCA Member States. At
the project level operational support comes from the National Project
Co-ordinators appointed for each sub-project. These experts normally meet
annually and work closely with the National Counterpart and the UNDP

Project Co-ordinator.



Examples of TCDC include

(i) Regional Training Courses (refer Section 1.3.1.2). On average
about 40 percent of local lecturers support the courses. The
locations are frequently chosen because of the availability of
a special regional facility. A substantial element of TCDC is

therefore involved.

(ii) Specific project support. Some examples are shown in Table 3.

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, 13 January - 15 February 1986.

The report 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. Specific recommendations of the Evaluation

Mission and the IAEA's response are summarized in Annex 4.

1.3.3 Technical Programme - Phase II

Following extensive consultations with Member States (Section 1.1)

support is being recommended for the following sub-projects:

1. Tracer technology in industry+
2. Non-Destructive testing*s+
3. Radiation processing
a. Radiation vulcanization of natural rubber latex*

b. Radiation curing of surface coating of wcod*+
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c. Radiation induced modification of polymer insulated wire and cableX
d. Radiation sterilization of medical products*
e. Radiation engineering*
4. Nucleonic control systems
a. Paper industry*
b. Steel industry*
¢c. Minerals exploration, mining and processing
d. Coal++

e. Civil engineering**

Some details of the sub-projects are presented in Chapters 2-5.
Support for project activities is being received from Australia (+) and
Japan (*). A single asterix indicates partial support; a double asterix

total funding.
Project elements framework are presented in the standard matrix form
in Annex 5. A five year implementation plan is tabulated in Annex 6 and

shown schematically in Figures 1 to 7.

1.3.4 Project milestones

Project milestones have been identified to assist management and
evaluation. The definition of milestones in a multi-faceted regional
project is complex. The first complexity is due to the number of
sub-projects, each of which needs to be treated separately. The second is
the need to clearly distinguish between milestones associated with
project implementation (for example, the number of participants in
project activities) and those associated with national development. In
this doument, the two classes of milestones have been differentiated

(Annex 7).

Indicators of the time schedules for implementation of project

activities are set out in Figures 1 to 7.
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1.3.5 Budget Summary
The budgets are discussed in Chapter 6. A summary of the UNDP and
Government "in kind” contribution to the sub-projects are tabulated in

Table 1. Extra-budgetary contributions are not included.

1.3.6 Project management

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 implementating 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 Resident

Representative in Jakarta and with the National Counterparts.

b. TIAEA 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-ordinator.

¢. 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 with both the UNDP Co-ordinator and the Project Officer.
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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.

(i1) 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. 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 (refer Annex 5)

The fundamental objective of the project is to increase the general
level of expertise in the field of industrial radioactive 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:






