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PROJECT BACKGROUND

After several years of pre-project activities, a Regional UNDP Project for
Asia and the Pacific (RCA) on Industrial Applications of -Isotopes and
Radiation Technology was approved in 1982. This project which initially
involved 10 participating Governments (Bangladesh, India, Indonesia, the
Republic of Korea, Malaysia, Pakistan, Philippines, Singapore, Sri Lanka
and Thailand) was expanded to include the People's Republic of China in
1985 and Vietnam in 1989. In addition, the IAEA executed separate "Letters
of Understanding” with the donor Governments of Australia and Japan for
their participation in and financial contribution to this project.

- The first phase of this project was completed in 1987 and involved UNDP
expenditure of $4,455,375, broken down as follows:

*TRACER TECHNOLOGY ININDUSTRY . . . .. ... .. .. $153,618

*NON-DESTRUCTIVETESTING . . . . . ... .. e e e $368,683
*RADIATIONPROCESSING . . . . ... ... ... .... $2,114,649
*NUCLEAR INSTRUMENTS MAINTENANCE . . . .. .. ... $153,439
*NUCLEONIC CONTROLSYSTEMS . . . .. ... ... ... $913,076
*PROJECT MANAGEMENT AND CO-ORDINATION . . . . . .. $751,910

The second phase commenced -operation on 1 May 1987, and the
planned expenditures for its 5 year duration are $ 3,270,000, broken down
as follows:

*TRACER TECHNOLOGY IN INDUSTRY . . C e e $547,010
*NON-DESTRUCTIVETESTING . . . . . ... ... .... $1,249,323
*RADIATIONTECHNOLOGY . . . ... .. ... ...... $686,189
*NUCLEONIC CONTROLSYSTEMS . . . . . .. .. e $375,143
*PROJECTCO-ORDINATION . . . . . . . ... ... .... $412,335

Phase Il involves 4 sub-projects: (1) Tracer Technology in Industry; (2)
Non-Destructive Testing; (3) Radiation Technology; and (4) Nucleonic
Control Systems. Each of these sub-projects have separate and distinctive
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objectives but share a common aim of increasing the use of nuclear
technology in regional industries and thus furthering regional economic
development and industrial competitiveness.

CONDUCT OF THE EVALUATION
The evaluation covered the following main topics:

* (1) determination of the extent and timeliness of progress of the sub-
projects toward their immediate objective, including the relative
success of each;

* (2) determination of whether the specific approaches being foliowed
in each sub-project are working as expected and yielding the
anticipated benefits, including the linkages and support that have been
given to national industries;

* (3) identification of the specific demonstrations of project-related
technologies that have been given and assessing the effectiveness of
the approaches used;

* (4) determination of the extent to which the technologies introduced
have been adopted by local industries;

* (5) identification of the specific industries targeted by the project,
assessing the extent of success in reaching these industries and, to
the extent possible, identifying which industries should be targeted for
project activities in the future;

* (6) assessment of the responsiveness of project management to
changes in the project's environment;

* (7) assessment of the effectiveness of the monitoring and project
support provided by all parties to the project;

* (8) reviewing the continued validity of the project's initial assumptions;
and

* (9) assessment of whether there are any factors at work that would
require mid-term adjustments to be made to the project.
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Particular attention was devoted to determining the extent to which the
sub-projects have met the established milestones and success criteria.
Attention was also paid to whether the recommendations of the earlier
evaluation have been followed with effective action.

The evaluation made use of background material collected by the
Evaluation Section, TC, with the co-operation of the project’s staff, from all
available sources. This was followed by a field review of selected project
activities and discussion with national staff and representatives of regional
industries in six countries (Republic of Korea, Japan, the People’'s Republic
of China, Indonesia, Malaysia and Thailand). In addition, a group of regional
consultants was convened at the regional project office, Jakarta, Indonesia
to meet with the evaluation team and to review various issues concerning
the project's operation and impact. [See Annex | for a list of participants at
this meeting and an unofficial summary of the discussion.] Every effort was
made to involve national personnel in the field phase of the evaluation,
including entry and exit meetings with national officials and, whenever
possible, with UNDP Resident Representatives.

The mission paid particular attention to identifying any significant lessons
that could be drawn from the experience of this project, in particular anything
that worked well and that could be applied to other projects and anything
that has not worked.

FINDINGS

PROJECT IMPLEMENTATION

The project has well established implementation milestones defined in
the UNDP Project Document and the evaluation determined that these are
being used to monitor the progress of the project. These milestones cover
both financial expenditures, major activities (e.g. training events, number of
participants, publications, etc.) and developmental goals.
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A summary of the project implementation status by sub-project as
determined by the evaluation follows.

SUB-PROJECT 1: TRACER TECHNOLOGY

Nature of Technology. Radioactive tracer technology provides a
highly accurate method for understanding the behavior of complex
processes typical of those found in a variety of industries such as petroleum,
petrochemicals, fertilizers, cement and steel. lts major use is as an
analytical, problem solving technique that can be utilized without interrupting
a production process. It has proven to be a particularly valuable tool where
efficiency and quality are major concerns and where adverse environments
are such that conventional techniques cannot be easily utilized.

Utilization of the technology requires skill and experience with the
handling of radioisotopes in different forms (i.e. solids, gas and liquids) and
detection of radiation in refation with mass flow, time and volume. Care has
to be exercised to ensure that full consideration is given to ensure the
protection of workers and the public from exposure. Selection of the proper
radioisotope also requires considerable knowledge of the particular system
being studied.

At the design stage of RAS/86/073, it was recognized that the successful
implementation of this sub-project would have the following three essential
requirements:

1. Well trained (nuclear science and engineering) and experienced
manpower, as a central service group;

2. Willingness of industry to apply the technology; and

3. A functioning regulatory system able to ensure that applications are
undertaken in a fully safe manner and to efficiently apply a clearance
process for each tracer application.

Sub-project Objectives. This sub-project has as its principal
objectives the increase in the general level of expertise in the field of
industrial radioactive tracer applications by using first regional resources
and ultimately national resources for the benefit of industrial development
through:

1. Optimizing plant operations leading to savings in materials and energy;

2. Improving the efficiency of raw material utilization in various production
processes;

3. Improved quality control.
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Iimplementation. The status of implementation of sub-project 1, tracer
technology, at the time of the evaluation as shown by some of the project
milestones is set out in the following table.1

YEAR TARGET MILESTONES ACHIEVEMENTS

1988 RTC: 15 PERSONS TRAINED RTC: 16 TRAINED

NEMS: 54 PARTICIPANTS
NSM: 1 SEMINAR

1989 4 NEW TRACER DEMONSTRATIONS 3 DEMOS (THA, ROK, BGD)

NTC. "SOME" COURSES" RTC: 28 TRAINED
EMS: 30 PARTICIPANTS NEMS: 126 PARTICIPATED
NSM: 1 SEMINAR
3 COUNTRIES "SELF-SUFFICIENT" INDIA SELF SUFFICIENT
PRIOR TO PROJECT
RTC: Regional Training Course
NEMS: National Executive Management Seminar | EMS: Regional Executive
NTC: National Training Course Management Seminar
RW: Regional Workshop
NSM: National Seminar

REPUBLIC OF KOREA: Even prior to this project, the Korean Atomic
Energy Research Institute (KAERI) had been active in research and
development aspects of tracer technology and in promoting industrial
applications of the technology (steam generator carry-over tests at nuclear
power plants and mixing characteristic studies of urea reactors in fertilizer
plants). The project has directly stimulated or contributed to several new
tracer applications, including a raw material retention time study of the
preheater for a rotary kiln at the Donghae Plant of Ssangyong Cement
Company. Additional studies at this facility are planned in order to obtain
the data under various operating conditions necessary to improve the
productivity and quality of the cement. Currently, more than a dozen medium
size semiconductor and electronic device manufacturing firms are using
tracer techniques in routine quality assurance (QA) testing to comply with
international standards. There are more than twenty small and medium
electronic and computer component manufacturing firms interested in this
testing procedure for QA. While most of this growth in demand is a result of
industrial growth the activities of this sub-project have been supportive of
these applications.

1 The status of these implementation milestones is reported by the Project Co-
ordinator for RAS/86/073. Every attempt was made by the mission to verify the
reported status of these milestones, but this was obviously not possible with regard
to countries or facilities not visited.
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PEOPLE'S REPUBLIC OF CHINA: The China National Nuclear Corporation
(CNNC) and its affiliated research and development and commercial
organizations (e.g. the China Institute of Atomic Energy, the China Isotope
Corporation, Beijing Instrument Factory, the Institute of Nuclear Energy
Technology {INET} of Tsinghua University, etc.) have a wide spectrum of
research and application capabilities in the area of tracer technology. This
technology was already being applied before this project began in diverse
fields, such as oil exploration, petrochemical production, the iron and steel
industry, and various manufacturing industries. The number of applications
have increased considerably since the project began. For example, Chinese
authorities reported that there were 1,300 tracer applications in the
petroleum industry in 1985 and more than 6,000 in 1989. Some of this
growth can be reasonably attributed to the stimulation of this sub-project, but
the larger amount, of course, reflects national efforts. There were, however,
growing concerns reported among engineers, technicians and plant workers
directly involved with the safety of such open source tracer applications.
These concerns were sufficiently widespread as to be identified as a factor
that could possibly reduce the rate of adoption of this technology.

INDONESIA: The Center for Application of Isotopes and Radiation,
BATAN, has played the central role in the research, development and
promotion of tracer technology. During the current phase of the project a
number of studies were carried out with the support of project resources.
These included, a residence time distribution study of a rotary kiln and
finishing mill at the Kujang Cement Plant; a leakage location study for
PURSI Urea Plant; a mixing process study for P.T. Alcan Indonesia; and
various studies in co-operation with PERTAMINA.

MALAYSIA: The Tracer and Sealed Source Group of the Nuclear Energy
Unit, Malaysia (UTN), has been playing a central role in promoting tracer
applications. Through these activities a number of industries have gained an
understanding of the advantages of the technology and confidence that it
can be effectively applied to their needs. In addition, a private sector service
company was established in 1985 to apply this technology principally in
connection with environmental impact assessments of effluents from
petrochemical plants. The market potential in Malaysia and Singapore for
this technology appears promising, and project activities have certainly
supported this developmenti_A rather cumbersome regulatory structure
which was reported to be taking at least two weeks to approve each
individual tracer application was hindering the wider application of this
technique/ However, the importance of addressing this issue had been
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recognized and the Malaysian Regulatory and Licensing Board was in the
process of re-examining the applicable procedures .

THAILAND: The industrial application of tracer technology in Thailand is
still in its initial stage. The project assisted in the creation in 1989 of a
national tracer group under the framework of the Thai Atomic Energy
Commission and the Office of Atomic Energy for Peace (OAEP). In general,
existing applications of the technology have been restricted to internationally
operated manufacturing facilities where the technique has been applied as
part of the imported manufacturing process. While several national executive
management seminars, workshops and demonstrations are scheduled for
1990, the outreach of these activities to industries remains quite weak due to
the lack of adequate numbers of trained professional manpower in this area
at OAEP.

SUMMARY FINDING: The sub-project has assisted national tracer groups
in most of the countries visited in demonstrating the usefulness of the
technology to regional industries. In the Republic of Korea and the People's
Republic of China the manpower and technical skills already appear
adequate to meet the likely demands for this technology, and their major
need is for more active outreach programmes to make national industries
more familiar with the capabilities of these technigues. In these two countries
there is a clear ability to assist other States of the region. From the reports
presented at the regional consultant meeting in Jakarta, india appears to be
considerably further advanced. The sub-project could benefit from additional
demonstrations targeted on industries that are broadly present in the region
(e.g. cement, thermal power generation, petrochemicals and fertilizers) or
from demonstration designed to show the capabilities of tracers for
addressing problems (e.g. measuring flows of materials in a pipe) that are
generic to many industrial processes. In this connection, every effort should
be made to ensure that such demonstrations are open to participants from
similar industries in the country and the region. It is recognized that this will
not be always easy, but without such opportunities to widely expose the
benefits of the techniques the adoption process will be very slow.
Additionally, greater attention should be paid to the apparent rising safety
concerns of workers and plant managers acceptance with this technique.
These concerns should be addressed and answered frankly at all
workshops, demonstrations and seminars, and written materials targeted
specifically on these issues should be developed by the Agency and made
available to participants.
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SUB-PROJECT 2: NON-DESTRUCTIVE TESTING (NDT)

Nature of Technology. The technology for the non-destructive
examination of materials has now become an essential step in assuring the
quality and safety of a wide range of industrial products and processes,
including all forms of transport, engineering structures (bridges, pipelines,
buildings, highways, etc.), power generation equipment and major
manufacturing components. This technology makes a major contribution to
quality control and assurance activities and the safety and reliability of most
aspects of modern industrial society. In developing countries these
techniques are necessary both to ensure the quality and safety of their own
infrastructure and products and to meet the applicable international
standards required for their manufactured goods to be freely accepted in the
international marketplace.

The technology has moved from its early roots in radiography to embrace
a number of other means that rely upon the inherent properties of the
particular product being examined. The sub-project has concentrated on five
basic methods: radiography, ultrasound, magneiic panticles, dye penetrant
and eddy current. Qualified manpower that meets recognized standards of
competence is an essential requirement for the successful application of this
technology. It was, therefore, recognized at the design stage of this sub-
project that the successful application of these techniques in the region
would have two essential requirements:

1. Provide competent training to build a base of
knowledgeable, well-trained manpower capable of
properly applying the appropriate NDT technology to
improve product quality and reduce failures of
components and systems in the region;

2. Moderate investment at the national level in the
equipment required to support training and certification
efforts.

Sub-project Objectives: This sub-project has as its principal
objectives the development at the national level of a self-sustaining NDT
capability; the wider use of NDT in regional industries; and ultimately,
harmonization of national NDT standards across the region.
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Implementation. The status of implementation of sub-project 2, non-
destructive testing, at the time of the evaluation as shown by some of the
project milestones is set out in the following table.2

YEAR TARGET MILESTONES ACHIEVEMENTS
1987 RTC: 30 TRAINED RTC:38 TRAINED
NTC: 5 COURSES RW: 29 PARTICIPANTS
NTC: 15 COURSES
1988 RTC: 130 TRAINED RTC: 91 TRAINED
NTC: 15 COURSES NTC: 31 COURSES

NSM: 2 SEMINARS
RW: 41 PARTICIPANTS
1989 NTC: 25 COURSES NTC: 39 TRAINED

RTC: 220 PERSONS TRAINED RTC: 119 TRAINED
NSM: 5§ SEMINARS
RW: 75 PARTICIPANTS

RTC: Regional Training Course
NEMS: National Executive Management Seminar
NTC: National Training Course
RW. Regional Workshop
NSM: National Seminar

Republic of Korea: Korea is well developed in the NDT area and had a
considerable capability prior to the project’s initiation. It has had its own NDT
Society since 1979, with a six-level certification system and 2,400
certificated personnel (150 of whom have received ASNT Leve! I
certification). Korea is at a level where it can fully participate as a donor
nation in supporting NDT development in the region. Additional details on
the Korean situation can be found in the Korean-provided report in Annex B.

Korean requirements relate to the more specialized, advanced areas of

2 The status of these implementation milestones is reported by the Project Co-
ordinator for RAS/86/073. Every attempt was made by the mission to verify the
reported status of these milestones, but this was obviously not possible with regard
to countries or facilities not visited.
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