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FIFTH WORKING GROUP MEETING
OF RCA MEMBER STATES

Dhaka, Bangladesh
11-16 May 1983

SUMMARY REPORT

The 5th Working Group Meeting of Member States of RCA (Regional
Cooperative Agreement for Research, Development and Training Related to
Nuclear Science and Technology) was held 11 to 16 May 1983, in Dhaka,
Bangladesh, hosted by the Govermment of Bangladesh. A list of participants

of the meeting is attached as Appendix 1.

Dr. Anwar Hossain, Chairman, Bangladesh Atomic Energy Commission,
in welcoming the delegates on behalf of the Host Government, traced the
history of RCA and hoped that the meeting would result in pragmatic programmes
in keeping with the resources and abilities of the Region. His statement

is attached as Appendix 2.

Professor Maurizio Zifferero, Deputy Director General, Department of

‘Research and Isotopes, IAEA, presented the opening remarks with a statement

setting forth the current status and the significant progress achieved in RCA
activities during the past year, as well as identifying important items
of the agenda to be discussed during the course of the meeting. The statement

is attached as'Appendix 3.

Air Vice Marshal Sultan Mahmud, Minister for Energy and Mineral Resources,
Government of Bangladesh, inaugurated the meeting with a statemént that it
is timely to consider the establishment of a Regional Centre in an RCA country
since RCA has been steadily growing during the past eleven years. The

statement is attached as Appendix 4.

Dr. M. Mizanul Islam of the Bangladesh Atomic Energy Commission presented
a vote of thanks on behalf of the Local Organizing Committee for the Working

Group Meeting; it is attached as Appendix 5.

Following the opening of the meeting, Dr. Anwar Hossain was formally

elected Chairman of the Meeting.

The provisional schedule for the meeting was accepted. It is attached

as Appendix 6.



Agenda Item I

Progress of Regional Cooperative Research Projects
1982-83

A summary of progress in 1982-83 and the current status of RCA
research projects was presented by the IAEA Secretariat. The summary,
along with the progress reports of all research projects, is attached

as Appendix 7.

The IAEA Secretariat reported that significant progress had been
achieved in all projects. Four new projecté in the field of Medical and
Biological Applications of Nuclear Techniques, which were recommended
by RCA/11, have been approvéd by the Director General of IAEA and are now
being implemented. The IAEA's regular research programme budget and special
contributions by the Government of Japan are being used to fund these

projects.

A new project on '"Basic Science using Research Reactors'', which was
proposed by the Government of India and recommended by RCA/11, has been
approved by the Director General and is now in force. This project is

funded by the special contribution of the Indian Government.

The Representatives of Governments party to RCA expressed satisfaction

with the progress made to date on all projects.

The Representative of Bangladesh expressed his pleasure at the
continuation of the project on "Health-Related Environmental Research', and
requested the Agency to supply reference materials of dietary items, including
rice, fish and milk for intercomparison studies in 1984. The IAEA Secretariat
stated that consultation with the Scientific Officer for this Project will

be taken up in Vienna upon the request of the Bangladesh Representative.

The Representative of India pointed out the importance of preparing
a Code of Practice for radiation sterilization of medical products, to
accelerate its commercialization in developing countries, and urged the IAEA
to publish the Code of Practice as soon as possible. The IAEA Secretariat
stated that the establishment of the Code of Practice is an important objective
of the Radiation Sterilization Project and it should be published at the

earliest possible time by IAEA.
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The Representative of Bangladesh pointed out that, in his country,
the Yellow Mosaic Virus (YMV) is a very serious disease and presents a

much greater danger in soybean production than rust.

The Representative of Bangladesh also urged the early circulation
of the Revised Recommended International Standard and Code of Practice for
Food Irradiation by the Codex Alimentarius Commission (CAC), to promote
the commercial use of food irradiation in Bangladesh. The Representative
of India informed the meeting that the Revised Code of Practice has not yet

been approved by the CAC.

Agenda Item II

Progress of the UNDP Industrial Project
1982-83

A summary statement was given by the IAEA Secretariat on behalf of the
Project Director of the Regional UNDP Project for Asia and the Pacific (RCA)
on Industrial Applications of Isotopes and Radiation, concerning the current
status, progress and future plans. The summary, along with the status report

of the Project, is attached as Appendix 8.

The Project Office will be opened on 1 July 1983, at the Centre for
the Application of lsotopes and Radiation (CAIR), BATAN, Jakarta, Indonesia.
The Tokyo Office will accordingly be closed as of 30 June 1983. TIAEA/UNDP
are completing action leading to the appointment of a new Project Director

to become effective 1 July 1983,

The Project Senior Board of Advisors was appointed on 9 September 1982.
The Board, which is composed of five members, has overall responsibility
for the Project. The first meeting took place in Jakarta, 4-5 November 1982,

and the second meeting will be held in Ban Pong, Thailand, 2-4 June 1983.

The total Project budget for 1983 is US$2,759,668, which includes UNDP

funds and the contributions of the participating Governments as follows:



1. UNDP (in US$)
a. Experts and consultants 33,526
b. Training 204,420
c. Equipment 573,305
d. Administration 56,000
e. Miscellaneous 5,000
TOTAL 872,251
2. Participating Governments 1,887,417

GRAND TOTAL 2,759,668

The Representatives of participating Governments expressed satisfaction
with the progress made to date and the current status of the UNDP Industrial

Project.

The Malaysian Representative urged that IAEA/UNDP should appoint the
successor of the UNDP Project Director as soon as possible for a smooth trans-
fer of responsibilities. The DDG-RI, IAEA, stated that IAEA/UNDP are holding
final consultations with the participating Governments and a formal announce-

ment will be made soon.

The Representative of Bangladesh urged an increase in the number of
trainees under the sub-project 'Nuclear Instrument Maintenance'" in view of
the importance of this field. The IAEA Secretariat stated that it is not
easy to increase the number of trainees due to budget limitations and the
limited capacity of hosting instrument manufacturers in Japan. It was pointed
out by the Secretariat that another on-the-job training course will be given
in 1984. The Representative of Japan stated that his Government would make
every effort to increase the capacity for receiving trainees subject to the

availability of additional UNDP funds.

The Representatives of India and Pakistan stated that they had not
received the announcement letter for the first training-demonstration on
Nuclear Control System Use in the Mineral Industry, scheduled for
18 August 1983 to 31 March 1984, in Australia and the Philippines, and

urged the IAEA to submit the letter immediately. In this connection, the
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Representative of Pakistan stated that his Govermment should receive
the announcement letter from IAEA three months before the training is

scheduled, to facilitate nomination of candidates and internal procedures.

Agenda Item III

1983 RCA Action Plan and 1984 Cost Projection

The 1983 RCA Action Plan was presented by the IAEA Secretariat as set
forth in Appendix 9. The total budget for the RCA projects in 1983,
as submitted to the Director General, was in the amount of US$3,448,238.
The budget for research projects was in the amount of US$572,000, and that
for the UNDP Industrial Project was US$2,876,238. The research projects
on Hydrology, Research Reactor Utilization and Food Irradiation are funded
by the Governments of Australia, India, and Japan resprectively. Financial
resources for the UNDP Industrial Project are from UNDP funds, special
contributions in cash and in kind from RCA Governments, and contributions

from industries in RCA countries.

A draft of the 1984 cost projection was explained by the IAEA Secretériat,

and is attached as Appendix 10.

The total estimated cost for research projects is US$921,500, including
training activities (US$180,000). Costs for research contracts and meetings

for 1984 exceed the 1983 level by about 30%.

The Representatives of RCA Governments expressed their great appreciation
of the IAEA's continuing financial support to RCA and urged its strong support
for the activities planned for 1984. Following the discussions, the proposed

activities for 1984 as outlined in Appendix 10, were accepted.

The Chairman asked about coordination between the Department of Research
and Isotopes and the Department of Technical Cooperation, IAEA, in RCA
activities. The DDG-RI stated that the involvement of the Technical
Cooperation Department in RCA is increasing and should be further increased
in the future. The UNDP Industrial Project is handled by an office in the
Department of Technical Cooperation. The training activities planned and
equipment required for the project on Medical and Biological Applications of
Nuclear Techniques should be supported by the Technical Cooperation funds

through appropriate coordination with the Technical Cooperation Department.



-6 -

The Chairman pointed out that the total cost for 1984 had decreased
from 1983 by US$724,000, due to the cost decrease for the UNDP Project
because procurement of major equipment has been accomplished in 1982 and

1983. The cost for other projects has increased by about 60%.

The Representative of Bangladesh enquired as to the reasons for
the reduction in cost of the Project on Hydrology and Sedimentology,
and expressed his serious concern with the significant reduction in this
important projéct activity. The IAEA Secretariat explained that the
Government of Australia has been supporting the Project since 1979 and
terminated its cash contribution and financial support by the Government
of Australia has been shifted to the Mineral Exploration and Processing
Project during 1983, so that IAEA will fund the hydrology activities through
its regular research budget in 1984. The DDG-RI stated that he understood
that the projected cost for the 1984 activity in hydrology should be

sufficient under present circumstances.

The- Representative of Australia stated that it was his understanding
after the Research Coordination Meeting for the Hydrology Project held in
1982, that the development phases in the participating countries had been

accomplished and that they are now, to some extent, self-supporting.

In view of the importance of this project, the increase in funding
after 1984 through the support of IAEA and/or RCA Governments was particularly

emphasized by the Representatives of Bangladesh, India and Pakistan.

The Chairman recommended that the IAEA could organize a regional
seminar on hydrology to review the current status and exchange views
among RCA countries. He also suggested to IAEA to arrange a mission to survey

common problems related to hydrology and sedimentology in RCA countries.

Agenda Item IV

Future Programme and New Proposals

1. Medical and Biological Application of Nuclear Techniques

A revised project proposal on '""Medical and Biological Applications of

Nuclear Techniques'" was outlined by the IAEA Secretariat. (Appendix 11).
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The proposal includes four major sub-projects:

1. Improvement of radiation therapy in cancer
2. Nuclear medicine in liver and thyroid diseases
3. Nuclear techniques for diagnosis of parasitic diseases

4. Preparation of Tc-99m generators, radiopharmaceuticals and
radioimmunoassay kits.

It consists of three phases, namely

Phase I - Cooperative research projects, 1983-85
Phase IT - Training programmes for technology transfer, 1984-87
Phase III - Setting up of a centre for training, 1986-89.

In accordance with a request by RCA Governments, the IAEA Secretariat
submitted the above proposal to the Asian Development Bank for their partial
financial support. However, the IAEA Secretariat has recently been advised
that the Asian Development Bank is currently not in a position to support

the project because of their restricted budget.

The IAEA Secretariat reported that Phase I of this project is now
being implemented through the IAEA regular research budget, and training
courses planned for 1984 have been submitted to the Department of Technical

Cooperation for approval.

The Representative of the Republic of Korea stated that, in order to
reduce the cost for equipment used in a training centre, a network system
using existing institutes in RCA countries as centres of excellence may be
more appropriate, and offered the expertise and equipment available at KAERI

for training programmes in cancer therapy.

The Representative of India expressed his support, in general, of the
revised proposal, and suggested that high priority should be given to
the training activities. He also pointed out the urgent importance of
training in '"remote after-loading technique" for therapy of uterine cancer
which is very prevalent in the majority of RCA countries. He suggested
that the frequency of the training courses on nuclear medicine could be
reduced to once every two years to save project cost and that medical doctors
and physicists trained in the courses can in turn train people in the field

in their respective home countries.
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The Indian Representative also emphasized the importance of the project
on nuclear techniques for tropical parasitic diseases, such as malaria and

filariasis, in developing countries.

The Representative of Bangladesh supported the statements made by the
Indian Representative, in particular those concerning the importance of the
training-the-trainers programme and the integration of training on radio-
immunoassay kits and radiopharmaceuticals. He also proposed that his
Government would be willing to host one training course on ''Nuclear Techniques

for Tropical Parasitic Diseases'.

The Representative of Bangladesh suggested the integration of a compact
cyclotron to produce short-lived isotopes for medical use in the list of

equipment for the planned Regional Centre.

The Representative of Japan stated that his Government strongly supports
the projects '"Medical and Biological Applications of Nuclear Techniques
and, in particular, he emphasized the importance of cancer therapy and nuclear

medicine. An outline of his statement is attached as Appendix 12.

The Representative of Japan also expressed that his Government supports
the establishment of a regional centre for training, and announced that a
remote after-loading machine for uterine cancer therapy will be donated by the
Government of Japan through IAEA to accelerate the establishment of the centre.
The DDG-RI and the Chairman, on behalf of the Representatives, expressed

their appreciation of the generous offer made by the Government of Japan.

The Representative of Malaysia expressed strong interest in the
establishment of the regional training centre in Kuala Lumpur and stated that
there is already basic equipment such as LINAC, CT, and Betatron in Kuala

Lumpur which can be integrated into the centre.

The Representative of Japan announced that a study meeting on '"Radiation
therapy and related subjects'" will be held in Japan, 11 August - 25 September 1983,
organized by the Japan International Cooperation Agency (Appendix 13). The
Representative of India urged that the announcement of the study meeting should
also be circulated through IAEA to RCA countries so.that the atomic energy
authorities of RCA countries can take quick and appropriate action. It was
agreed that both the Government of Japan and the TAEA will give positive

consideration to this request.
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The meeting concluded that Phase I and Phase II are strongly supported
by the Representatives, but that Phase III should be further studied in
terms of availability of equipment and advantages over network systems

among centres of excellence.

2. Utilization of Research Reactors

The Representative of India proposed a three-week workshop on the
use of microprocessors in research reactor utilization (Appendix 14) in
view of the importance of microprocessors and computers. This is
consistent with IAEA's planning for this project. The workshop will be held
at the Bhabha Atomic Research Centre in October or November 1983, with ten
to twelve participants from RCA countries. The main emphasis will be on
the practical experience for hardware selection and software design. The
DDG-RI, TAEA expressed his appreciation that the Indian Government has

picked up one of the proposals made by IAEA.

The Representatives of Pakistan and Bangladesh commented that it is
worthwhile for the Indian Government to support the activities more directly
related to the utilization of research reactors, such as neutron scattering,

although the importance of microprocessors cannot be questioned.

It was pointed out by the Indian Representative and the IAEA Secretariat
that the RCA research project on mneutron scattering had, after seven years,

been terminated.

The Representatives noted, however, that new research reactor
facilities would soon become available in some of the Member States and the
revival of coordinated research activities in neutron beam research should

be considered.

It was recommended by the Chairman and accepted that in the above mentioned
workshop, special lectures and case studies will be given on the use of

microprocessors for neutron scattering.

The Representative of Malaysia stated that IAEA's Seminar on Utilization
of Research Reactors will be held in November 1983 and proposed an RCA workshop
on the same topic to take place in conjunction with the seminar to exchange views
on future promising applications and activities in this field. This proposal

was accepted subject to the availability of funds.
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The Chairman suggested that the workhop in India may take place in
October/November 1983, followed by the IAEA seminar in Malaysia in November 1983,
with some common participants, so that, if possible, a continuing programme

may be established in the utilization of research reactors.

3. Food Irradiation

The TIAEA Secretariat explained the proposal for Phase II of the Food
Irradiation Project (Appendix 15), the major objectives of which are to
evaluate the commercial feasibility of irradiation treatment of fishery
products, tropical fruit, onions and spices, and to promote technology transfer
to the relevant food industries in RCA countries. It was reiterated that
the Phase II proposal submitted to the Asian Development Bank for partial

financial support had not been successful.

The Representative of Bangladesh expressed his appreciation of Japanese
financial and technical support for the Food Irradiation Project during the
past three years and strongly urged continuation of the support for Phase II

of the project up to 1987.

The Representative of Bangladesh explained the Bangladesh proposal for
a Food Irradiation Centre set forth in Appendix 16. It was stated that the
proposal is well combined with the Phase II proposal of IAEA by installing
a pilot-scale food irradiation plant in Bangladesh. There are three possible
sources of funds, namely national funds, UNDP funds, and bilateral assistance.
Bangladesh will submit a request to UNDP through IAEA under the country
programme, but wants additional support of RCA countries. All relevant
facilities mentioned in the proposal will be the contribution from

Bangladesh.

The Representative of Japan stated that his Government agreed to a one-
yedr extension of the Food Irradiation Project up to August 1984, without

additional funding.

The Representative of Japan also stated that both the Phase II proposal
of IAEA and the Bangladesh proposal should be examined based on recommendations

of the expert mission in June 1983 and the final report of the on-going project.

The Representative of India supported the Bangladesh proposal and
commented that estimated costs of US$1 million for the irradiation facility

are too low and should be re-estimated. He also suggested that the proposed
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irradiation facility should be used for demonstration of medical product

sterilization and animal feed irradiation.

The Representative of India pointed out that the most serious bottle-
neck in the Phase II proposal and the Bangladesh proposal is a lack of
funds. In this connection, the IAEA Secretariat stated that if no funds
are available, medium size irradiators existing in some of the RCA countries
for medical product or other product treatment could be used for this
project in the meantime. The Representative of India suggested that the
cost component for irradiators should then be excluded to decrease the
cost of Phase II. The irradiation facility for the Bangladesh proposal
can be funded through bilateral assistance from UNDP or any other source and

may be used for Phase II activities when it is installed.

4, Domestic Buffalo Production Improvement (Phase II)

It was proposed that Phase II of the Domestic Buffalo Production project
will be started with particular emphasis on the studies regarding buffalo
diseases and interaction between nutrition and reproductive efficiency in
the period 1984-88. The proposal was accepted by the Representatives. Extension

of the project to cattle was suggested by the Bangladesh Representative.

The meeting urged that funds for the project on "Nuclear Techniques

for Biogas Conversion from Agricultural Residue' should be made available.

5. Other New Proposals

Reutilization of Agricultural and Agro-industrial Residues through
Nuclear Technology

The Representative of Bangladesh proposed a cooperative research project
on "Reutilization of Agricultural and Agro-industrial Residues through Nuclear
Technology''. The objective of this research project is to develop a
technology to convert agricultural and agro-industrial residues such as
bagasse and molasses from the sugar industry to alcohol through the use of

radiation and industrial micro-organisms.
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It was stated by the IAEA Secretariat that several groups, including
a group from JAERI, are conducting research in the above field. They
have found that alcohol can be efficiently produced from agricultural
wastes by using enzyme immobilized by irradiation and that pre-irradiation
of cellulosic waste increases the yield of alcohol. It was also stated by
the TAEA Secretariat that as part of an on-going TAEA coordinated research
programme on ''Radiation Technology for the Immobilization of Bioactive
Materials'", radiation immobilization of enzyme and its application for
biomass conversion is being carried out and RCA Member States are welcome

to participate.

The Representative of Malaysia also emphasized the importance of

the technique to utilize agricultural residue in his country.

It was proposed by the Representative of Bangladesh and agreed by
the Representatives that a draft proposal will be prepared by Bangladesh

to be presented at RCA/12 in October 1983 for consideration.

Commercial Irradiation Centre

The Representative of Pakistan stated that his Government has a strong
interest in setting up an irradiation centre with 300 KCi Co-60 source in
Pakistan, to promote the transfer of radiation technology to relevant
industries such as medical products and wood (Appendix 12), and he urged
the support of RCA countries to their proposal requesting UNDP assistance.
The Representatives supported the Pakistan proposal in view of their increased

contribution to RCA activities through the setup of the centre.
Training Programme on Isotope Production

The Representative of Bangladesh stressed the importance of isotope
production in developing countries and asked whether it would be possible
to organize a training course under the RCA programme on Research Reactor

Utilization.

The Representative of India commented that for isotope production, long-
term on-the-job training under the IAEA fellowship programme will be more
effective than short-term training courses to achieve the experience and

competence required for appropriate manpower.
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Agenda Item V

Country Statements

All Representatives presented country statements on the current
status, progress and future prospects of RCA activities, as attached in

Appendix 18.

The Repreéentative of Australia formally stated that his Government
will contribute a sum of A$655,000 over the five-year period 1983-1987
to the project on '"Nucleonic Control Systems for Mineral Exploration, Mining

and Processing', under the RCA/UNDP Industrial Project.

The Representative of Japan formally announced that his Government

will make a cash contribution of US$300,000 to RCA in 1983.

The DDG-RI expressed his appreciation of the generous offers of the

Governments of Australia and Japan, on behalf of TAEA and the RCA couuntries.

Agenda Item VI

Other Business

The Representative of India formally offered to host the 6th Working
Group Meeting of RCA Member States in 1984 and this proposal was accepted

by the Representatives. The date was tentatively fixed as 14-19 March 1984.

The Representative of Pakistan offered to host the 7th Working Group

Meeting of RCA Member States in Pakistan in 1985.

The Representative of the Republic of Korea informally offered to

host the 8th RCA Working Group Meeting in Seoul in 1986.

Final acceptance of the offers by the Governments of Pakistan and the

Republic of Korea will be discussed at RCA/12.

Agenda Item VII

Confirmation and Acceptance of the Meeting Report

The Representatives accepted the draft Summary Report of the 5th RCA

Working Group Meeting.
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The Representatives expressed their thanks to Dr. Machi and Dr. Fowler,
who will be leaving the IAEA Secretariat at the end of May and end of June,

respectively, for their efforts and hard work on behalf of RCA.

In his concluding remarks, the Chairman summarized the discussions
held. He remarked that the most important aspect of RCA is the academic
nature of RCA activities and the atmosphere of cooperation among RCA countries.
He emphasized that we must keep in mind the application of research programmes
without sacrificing quality and while remaining within the terms of

reference.

The Chairman especially thanked Professor Zifferero and the staff of
the IAEA Secretariat, in particular the Department of Research and Isotopes
and the Department of Technical Cooperation, for their support of RCA
activities. He remarked that the most important part of any such endeavour
is the meeting of minds and the exchange of ideas. The Chairman thanked
the delegates and the local Organizing Committee for their cooperation

throughout the meeting to make it a great success.

The 5th Working Group Meeting of RCA Member States was adjourned at
13:15 hours on 16 May 1983.

e PN ale
* ok ok ok %









Appendix 1

5TH WORKING GROUP MEETING OF RCA MEMBER STATES

DHAKA, BANGLADESH
11-16 May 1983

LIST OF PARTICIPANTS

AUSTRALIA

Mr. D.G. Walker

Director

AAEC Research Establishment
P.0. Box Sutherland

New South Wales

Mr. M. Kupa

Counsellor

The Embassy of Australia
in Bangkok

INDIA

Mr. K. Sundaram

Director, Biomedical Group
Bhabha Atomic Research Centre
Trombay, Bombay 400 085

Mr. N.S. Satya Murthy

Head, Nuclear Physics Division
Bhabha Atomic Research Centre
Trombay, Bombay 400 085

Mr. P.K. Bhatnagar

Scientific Officer

Office of the Director

Bhabha Atomic Research Centre
Trombay, Bombay 400 085

INDONESTA

Mr. S. Martoatmodojo

Chargé d'Affaires

Embassy of the Republic of Indonesia
Dhaka

Mr. M. Gandaermaya

Third Secretary

Embassy of the Republic of Indonesia
Dhaka



- ii =

JAPAN

Mr. T. Terashima

Vice-Director

National Institute of Radiological Sciences
9-1, Anagawa &4-—chome

Chiba-shi

Mr. T. Shirao

Deputy Director

Research and International Affairs Division
Atomic Energy Bureau

Science and Technology Agency

2-2-1 Kasumigaseki

Chiyoda-ku

Tokyo

Mr. M. Nawano

Researcher, Nuclear Energy Division
Ministry of Foreign Affairs

2-2-1 Kasumigaseki

Chiyoda-ku

Tokyo

Mr. K. Endo
Attaché

Embassy of Japan
Dhaka

REPUBLIC OF KOREA

Mr. Young Kuk Kim

Manager

Radiation Applications Department

Korea Advanced Energy Research Institute
Seoul

MALAYSIA

Mr. Datok M. Ghazali

Director, Tun Ismail Atomic Research Centre
PUSPATI

4 Jalan 1/4, Bandar Baru Bangi

Kajang Selangor

Mr. Noramly Bin Muslim

Deputy Vice~Chancellor
Universiti Kebangsaan Malaysia
Bangi Selangor

Ms. Saadah Din
Principal Assistant Secretary
Ministry of Science, Technology and the Environment
l4th Floor, Oriental Plaza
Jalan Parry
Kuala Lumpur



- iii -

PAKISTAN

Mr. N.M. Butt

Chief Scientific Officer and

Head, Nuclear Physics Division

Pakistan Institute of Nuclear Science and Technology
P.0. Box Nilore

Rawalpindi

PHILIPPINES

Mrs. L. Bonoan

Supervising Nuclear Scientist
Department of Nuclear Training
Philippine Atomic Energy Commission
Don Mariano Marcos Avenue

Quezon City

TAEA

Mr. M. Zifferero

Deputy Director General, Head of the
Department of Research and Isotopes
P.0. Box 100

A-1400 Vienna, Austria

Mr. S. Machi

RCA Coordinator

Head, Industrial Applicatiens and Chemistry Section
Department of Research and Isotopes

P.0. Box 100

A-1400 Vienna, Austria

UNDP

Mr. Robert England
Assistant Representative
UNDP Local Office

Dhaka, Bangladesh

BANGLADESH

Mr. A. Hossain
Chairman, Bangladesh Atomic Energy Commission
Dhaka

Mr. M. Mizanul Islam

Head, International Affairs and
Technical Assistance Division
Bangladesh Atomic Energy Commission
P.0. Box 158

Dhaka

Mr. Mir Mosharraf Hossain

Head, Bio-Science Division
Bangladesh Atomic Energy Commission
Dhaka



- iv =

Mr. Moinuddin Ahmed
Director, Institute of Food
and Radiation Biology

AERE, Savar

Mr. A.K. Siddiqui

Principal Scientific Officer

Institute of Food and Radiation Biology
AERE, Savar

Mr. M. Emdad Hussain
Director, Institute of Electronics
AERE, Savar

Mr. F.R. Al-Siddique

Head, Nuclear Chemistry Division

Institute of Nuclear Science and Technology
AERE, Savar

Mr. A.H. Khan

Head, Chemistry Divsiion
Atomic Energy Centre
Dhaka

Mr. M. Sanaullah

Head, Isotope Application Division
Atomic Energy Centre

Dhaka

Mr. Md. Delwar Hossain Sikder
Senior Scientific Officer
Atomic Energy Centre

Dhaka

Mr. M. Zahur Ali

Head, Electronics Division
Atomic Energy Centre

Dhaka

Mr. Kamaluddin Ahmed
Director, Institute of Nuclear Medicine
Dhaka

Mr. A.J. Miah
Director, Institute of Nuclear Agriculture
Kymensingh

Mr. M.A.Q. Shaikh

Principal Scientific Officer
Institute of Nuclear Agriculture
Mymensingh



OBSERVERS

Mr. M.A. Mannan
Director General
AERE
Savar

Mr. N.M. Rab Molla
Director, Atomic Energy Centre
Dhaka

Mr. M. Ahsan

Director, Institute of Nuclear Science and Technology
AERE

Savar

Mr. M.A. Wazed Miah

Head, Physical Science Division
Bangladesh Atomic Energy Commission
Dhaka

Mr. Hanifuddin Miah

Director, Institute of Computer Science
AERE

Savar












Appendix 2

FIFTH RCA WORKING GROUP MEETING
DHAKA, BANGLADESH
11-16 MAY 1983

Address of Welcome
by

Dr. Anwar Hossain
Chairman, Bangladesh Atomic Energy Commission

and

Chairman, Organizing Committee



Air Vice-Marshal Sultan Mahmud, Prof. Zifferero, Honourable Delegates,
Excellencies, Distinguished Guests, Ladies and Gentlemen

On behalf of the Organizing Committee, I welcome.you all to the inaugural
ceremony of the 5th Working Group Meeting of the Regional Cooperative Agreement
(RCA) of the International Atomic Energy Agency in this historic city of Dhaka.
We are very fortunate that, in spite of his busy schedule, the DCMLA and
Minister for Energy and Mineral Resources, Air Vice-Marshal Sultan Mahmud
has kindly graced the meeting with his presence for which we thank him whole-
heartedly. We are also thankful to Professor Zifferero, Deputy Director
General of IAEA and his colleague, Dr. Machi, RCA Coordinator, who have provided
much help to hold the meeting in Dhaka. I warmly welcome the distinguished
representatives of the RCA countries who have come here for the meeting. We have .
taken the liberty of inviting principal investigators of the various RCA
programmes in Bangladesh to attend the meeting, so that they can learn from
the deliberations of the distinguished nuclear scientists that have come from

abroad. Perhaps they can contribute ideas too.

Eleven years ago, in Mexico City, where the 16th Regular Session of the
General Conference of IAEA was being held, the idea of getting interested
Asian and Pacific countries together on programmes of common concern in the
peaceful application of Atomic Energy, was mooted. I was present there. The
Conference started by admitting Bangladesh as a Member State of IAEA and soon
afterwards I was involved in the discussions that led to the formation of RCA.
It was decided that similar research programmes, especially in the field of
agriculture, would be taken up simultaneously in some Asian Member States of
IAEA, and that IAEA would organize regional meetings to exchange experiences.
Thus RCA was born, with a limited budget of IAEA and local counterpart funds,
and a mandate to continue the programme for five years. We are glad to report
that RCA has already crossed two five-year periods and is now in its third term.
From my personal experience of the expanding activities of RCA, I am sure
that RCA has come to stay permanently, thanks to the support given by IAEA,
its Director General and the successive Deputy Directors General in charge of
Research and Isotopes, not the least, Professor Zifferero, who has personally come
here and will speak before you next. I would also gratefully acknowledge the
generous contributions of UNDP, Japan and Australia to this effort. From a
meagre beginning, the budget of RCA is now $3,505,317 for 1983, with a 4-year
projection of $8,709,699 for 1983-1986, which is the largest academic programme
of IAEA. In fact, it is now envisaged that such programmes will be extended to

Latin America and other continents.



Let me now say a few. words about the present programme of RCA. The
programme includes coordinated research projects in various aspects of agri-
culture, health, food irradiation, maintenance of nuclear instruments, and
application of tracer technique in hydrology. Considerable progress has so
far been made in all the research projects and it is expected that their
applications will aid the national development of RCA countries. The recently
introduced UNDP industrial project on the application of isotopes and radiation
technology aims at providing training of nuclear scientists and industrial
experts in the fields of non-destructive testing, tracer technology, radiation
processing of rubber, cable and wood, nucleonic control systems in paper and
steel industries, and mineral exploration, radiation sterilization of medical
products and nuclear instruments maintenance. It is hoped that training in
these fields will help to facilitate technology transfer within the RCA countries

on the basis of regional cooperation.

I am glad to say that a programme for research reactor utilization has been
taken up by the RCA, which will be discussed during the ensuing business sessions.
I would like to thank the Government of India for their offer of $50,000 for
this RCA project, for the training of nuclear scientists in the utilization
of research reactors. The project is very timely for us as we are now going
to install our own research reactor at the AERE, Savar. IAEA is organizing a
seminar on the effective utilization and management of research reactors in
Kuala Lumpur in November of this year. I would like to request the IAEA to
hold a broadly-based regional conference on nuclear and reactor physics in
November-December, 1984, when our neutron generator and research reactor

will be fully operational.

Ladies and Gentlemen, we have now come together in Dhaka to review our
past activities and to formulate the future programmes so that the benefits
of the peaceful application of atomic energy can accelerate the economic
development of the region. The intention has been to pool the common knowledge

and to make the best use of nuclear techniques with our limited resources.

In Bangladesh, we are committed to the peaceful application of atomic
energy to improve the lot of co;mon man, especially in matters of food,
health, agriculture, industry and in developing related techniques. We
strongly believe in regional cooperation and have recently hosted the research
coordination meeting of the RCA project on Maintenance of Nuclear Instruments

from 29 November to 3 December 1982. The potential of nuclear science and



~ iii -

technology is inexhaustible and our ingenuity is the limit of its applications.
From our past records, we can safely say that we have not lacked in ideas.
Supported by international bodies, the rich and technically advanced countries
can go a long way in putting our ideas into action. I would also like to state
that our feet are very much on the ground. We shall use the latest
technologies to solve the most urgent needs of the RCA countries and we shall
mean business in the course of the 5th RCA Working Group Meeting and hope to
come up not with magic formulas but pragmatic programmes in keeping with our
resources and abilities. This does not mean that we shall hesitate to take
bold steps. Modern research has come a long way from the days of Galileo and
Newton. Individual efforts have given way to teamwork and now we have come

to a stage when regional efforts are needed to solve problems and that is

what we are trying to do within the framework of RCA.

I would once again thank everyone who is participating in this morning's
session, especially our guests from abroad, to whom I wish a pleasant stay

in Dhaka.
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FIFTH RCA WORKING GROUP MEETING
ADDRESS
by

PROFESSOR M. ZIFFERERO
DEPUTY DIRECTOR GENERAL
INTERNATIONAL ATOMIC ENERGY AGENCY
VIENNA, AUSTRIA

Excellency,

Chairman Hossain, Distinguished delegates and guests from RCA Member countries,
Ladies and Gentlemen.

It is my great honour and pleasure to address the 5th RCA Working Group
meeting here in Dhaka, the capital of Bangladesh, one of the most active

RCA countries.

I would like to join Chairman Anwar Hossain in welcoming all the

representatives from countries party to RCA in Asia and the Pacific.

I would also like to express the appreciation of the IAEA to the
Government of Bangladesh for hosting this meeting and to congratulate the

BAEC staff for the excellent arrangements they have made to this effect.

According to an established tradition which has been followed during
the past RCA Working Group meetings, I would like to briefly review the progress
of the programme during the past twelve months and talk about its prospects

for the future.

The 1983 consolidated budget for RCA activities has reached the level
of US$3,448,000, which represents 2.6% of the total consolidated Agency's
budget.

A major part of the budget, namely US$2,759,668, relates to the so-

called UNDP industrial project.

The amount earmarked for research activities is US$572,000. This sum
will come from the Agency's research programme and from special contributions
from the Governments of Australia, India and Japan. The Agency's contribution
amounting to US$397,000 represents an increase of about 12% over the budget

for 1982.
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I am pleased to report that the ongoing projects have made considerable
progress as reflected in the summaries prepared for this meeting by the

scientific officers.

It is also very significant, and a sign of the vitality of RCA, that
four new projects in the field of medical and biological applications of
nuclear techniques have been approved and are now funded in the 1983 Action

Plan.

This new area of activity has actually met the interest of the majority
of RCA countries and is likely to be further expanded in the future. 1In
this connection we were recently informed that in order to encourage the
establishment of a brachytherapy demonstration centre in an RCA country,
the Government of Japan will donate a high-dose remote after-locading piece

of equipment suitable for the radiotherapy of cervix cancer.

The UNDP Industrial Project has been steadily progressing in most
of its sub-projects. In fact, a large-scale demonstration plant for radiation
vulcanization of natural rubber latex has almost been completed and will reach

the commissioning stage by July of this year.

Training courses on non-destructive testing and nucleonic control
systems for the paper industry have taken place in Singapore, Thailand,

and Japan.

A nucleonic control system for the steel industry was installed in

India in May of this year.

The temporary UNDP Project Office in Tokyo has been operating since
June 1982 and will close on June 30 of this year when the new permanent Project
Office will be officially opened on the first of July at the Centre for
Applications of Isotopes and Radiation, BATAN, Djakarta, Indonesia. The
offer of the Government of Indonesia to host this office is very much

appreciated.

I would like at this time to express our sincere gratitude for the
continuing special contributions of the Governments of Australia and Japan.
In addition, the Government of India has generously offered to fund
activities related to more basic science and to the utilization of research

reactors. Already, the first training workshop on technetium-99m generator
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systems, which took place in Trombay in March of this year, was funded

through this contribution.

Encouraging as it may be, this increase in resocurces is not, however,
sufficient to cover all planned programmes. A shortage of funds is likely
to affect the implementation of the second phase of the food irradiation
project and still does not allow the launching of the project on biogas
from agricultural residues which has been approved, in principlé, by RCA

countries.

I would, therefore, take this opportunity to urge your Governments to
continue and, if possible, to expand their contribution and support to

RCA activities.

In connection with the food irradiation project, a possibility of
continuing beyond 1984 could be linked in some way with the proposal, submitted
recently by the Government of Bangladesh, that the planned BAEC pilot plant
food irradiation facility be considered as a possible future focal point

for RCA activities in this field.

Before concluding, I would like to recall that in August of last year
a group of high-ranking officers of some Latin American Atomic Energy
Commissions paid a visit to RCA countries to get a first-hand impression
~of the development of our initiative and with the objective of starting a

similar arrangement in Latin America.

The outcome of that visit was very positive and a report on it was
presented at a special meeting attended by all Latin American country

representatives in Vienna.

As a follow-up, Venezuela, Colombia, Ecuador, Peru and Bolivia (the
so~called Andean group) have now agreed on a number of research areas

to be covered by the future Latin American RCA.

This indeed provides an additional proof of the validity of the
Recional Cooperation concept and IAEA will stand ready to assist in establishing
coordinated projects patterned after your successful model, also in other

regions of the world.
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I would like now to conclude and invite delegates to make the best
possible use of this week of close contacts. This is really the best occasion,
once a year, to pause and take stock and, at the same time, to look ahead to

the future evolution of RCA.
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FIFTH RCA WORKING GROUP MEETING
INAUGURAL ADDRESS
by

Air Vice Marshal Sultan Mahmud, B.U. ACSC
Deputy Chief Martial Law Administrator
and
Minister for Energy and Mineral Resources
Government of the People's Republic of Bangladesh

It gives me great pleasure to be here with you this morning to
inaugurate the Fifth Working Group Meeting of the Regional Cooperation
Agreement (RCA) of the International Atomic Energy Agency (IAEA).  On
behalf of the Government of Bangladesh, I would like to express my warm
welcome to all the distinguished delegates, who have chosen to grace the
city of Dhaka. I hope your stay and discussions will be fruitful for the
establishment of a more effective regional cooperation in the peaceful
application of nuclear science and technology. I would also like to thank
the International Atomic Energy Agency and the RCA Member Countries for

selecting Dhaka as the venue for such an important meeting.

From the time this Agreement was conceived of some eleven years ago,
the RCA activities on regional cooperation have come a long way. I would
like to express my appreciation to the International Atomic Energy Agency
for their efforts in developing Nuclear Science on a regional cooperation

basis in this part of the world.

Bangladesh has been participating in all the RCA Projects and I would
like to assure you of our Govermment's desire to support such regional

cooperation.

You are, I am sure, aware of the research activities of the Bangladesh
Atomic Energy Commission (BAEC), which is engaged in the peaceful application
of atomic energy in the fields of agriculture, medicine, industry and other

areas of interest to the nation.

I am happy to say that the BAEC is now entering the second phase of
its programme by establishing modern scientific laboratories at its establish-
ment at Savar. The principal facility is going to be a research reactor,
which is scheduled to be operational by this time next year. The installation

and operation of the reactor will indeed be a technical achievement for BAEC.
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In the field of Radiation Biology, the Atomic Energy Commission has
successfully carried out studies on preservation of food and sterilization
of medical equipment. The Institute has at its central facility a

50,000 Curie gamma irradiator.

The Atomic Energy Commission did some pioneering work in the introduction
of computer science in the country. And I am glad that they are now in the

process of setting up a computer of the 4th generation at the AERE, Savar.

The Institute of Electronics has already started functioning. In
addition to research and development in the field of electronics instrumentation,
the Institute is providing valuable services for repair and maintenance of

electronics instruments, which is very important for a research organization.

One of the most important aspects of the work in which BAEC scientists
are engaged is in the field of health physics and environmental monitoring.
In fact, it is for this activity that nuclear regulatory bodies are essential
and the Government is soon going to introduce necessary legislative measures

for radiation protection and nuclear safety.

Exploration of uranium and thorium resources is also going on in the
country. Radioactive anomalies have been discovered in some areas of Sylhet,
Chittagong and Chittagong Hill Tracts. Beach sands at Cox's Bazar have

shown deposits of heavy minerals which can be commercially exploited.

The Commission is also planning the establishment of nuclear power
plants to meet the acute electricity needs of the country. To this end,
the total energy requirements of the country are constantly being assessed
and studies are being undertaken to explore possible alternative sources
of energy, especially the renewable ones. Perhaps we, the Asian countries,
could put our ideas together in this vital area and find a way out of the

present energy crisis.

I would now like to take this opportunity to put forward a proposal
for establishing a Regional Centre for RCA countries under the auspices of
the TAEA. As you all know, the IAEA has already established three centres
in Vienna, Trieste and Monaco in collaboration with the host countries,
in specific areas of atomic energy. Since the activities under the RCA

have been growing during the last 11 years for the betterment of regional
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cooperation, it is most timely to consider the establishment of a Regional
Centre in an RCA country, where all the participating Member States may
cross—-fertilize their ideas in research, development and training. We shall
be happy to host such a Regional Centre in Bangladesh which is geographically
located at a very central place of the RCA countries. For this purpose,

the Government of Bangladesh will be ready to offer the facilities of the
AERE, Savar at the disposal of the RCA. As a first step, one could consider
setting up a food irradiation centre at the Institute of Food and Radiation
Biology, with a central facility of a 200,000 Curie gamma irradiator.

I understand that a proposal in this regard has already been submitted by
the Bangladesh Atomic Energy Commission and I expect that this will receive

your due consideration.

I hope that the Fifth RCA Working Group Meeting will provide our local
scientists an opportunity to meet and discuss with their counterparts

subjects of mutual interest and future programmes.

With these words, I declare this Meeting open and wish you all success

in your deliberations.
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Vote of thanks by Dr. M. Mizanul Islam,

Member-Secretary, Organizing Committee.

Mr. Chairman, Air Vice-Marshal Sultan Mahmud, Prof .Zifferero,
Honourable Delegates, Excellencies, Distinguished Guests,
Ladies and Gentlemen,

It is my proud privilege to offer vote of thanks to you
all on behalf of the Organizing Committee of the 5th RCA
Working Group Meeting. My thanks are particularly due to
Prof. Zifferero, Dr. Machi and the Delegates of the RCA
countries who have come here to attend this meeting. The
Organizing Committee wishes them a very hearty welciome and
hopes that they will enjoy the visit to Dhaka in addition
to having fruitful discussions on the RCA programme. To you,
Mr. Minister, we are most grateful for your joining us this
morning to inaugurate the meeting. Your presence will invariably
inspire us in our activities in research and development
related to Nuclear Science and Technology for which the RCA
was created. We are very much .thankful to the International
Atomic Energy Agency and the Governments of the RCA Countries
for choosing Dhaka as the venue for this Working Group Meeting
and for offering us the honour to host it.

We are thankful to the Energy Division, Ministry of Energy
and Mineral Resources for their support in organizing this
meeting. We are grateful to the local UNDP Office for their
help and to the authorities of Hotel Sonargaon for providing
the facilities both for the inaugural session and for the

business sessions.

I shall also take this occassion to thank the news media

for attending and covering the function.

My special thahks are due to Dr. Anwar Hossain, Chairman,
Bangladesh Atomic Energy Commission for his constant and
valuable guidance without which organization of the meeting

would not have been possible. Finally, I would like to thank
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all Members of the Organizing Committee and Subcommittees and
all those who have not been mentioned but helped us in many

ways to make the conference a success.

Inspite of all our efforts there might have been some draw-
backs on our part for which I hope you all will execuse us.
But I can assure you from our heart that we shall continue to

try our best to make the meeting a success with your cooperation.

Thank you all again.
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Appendix 6

May 11—16, 1983
Dhaka, Bangladesh

B.A.E.C

PROVISIONAL SCHEDULE

Inaugural Session

Election of Chairman
Adoption of Agenda

I. Progress of Regional Cooperative Research Projects in 1982/83
ll. Progress of the UNDP Industrial Project in 1982/83

Lunch Break

111, 1983 RCA Action Plan and 1984 RCA Cost Projection

Tea Break

{V. Future Programme and New proposals

1. Medical and biological application of nuclear techniques
(revised proposal)

IV. " Future programme and New proposals (Cont'd)
2. Utilization of research reactors (Indian proposai)

Tea Break

3. Food Irradiation
4, Buffalo production improvement

Lunch Break

V. Country statements on RCA Projects by Representatives of
13 Member States.

Tea Break
VI. Country Statements on RCA Project (Cont'd)

Free

Sight Seeing Tour

Visit to the laboratories of

(i) Atomic Energy Research Establishment, Savar.
(ii) Institute of Nuclear Medicine, Dhaka.

(iii) Atomic Energy Centre, Dhaka.

VIl. Other Business
VIil. Confirmation and acceptance of meeting report
Closing Remarks

Adjournment
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STATUS REPORTS OF COOPERATIVE RESEARCH PROJECTS
1982/83






SUMMARY PROGRESS REPORT OF RCA PROJECTS

1982-83
QUTLINE
1. The 11th Meeting of Representatives of RCA Member States was held

at the Hofburg, Vienna, on 21 September 1982, chaired by Prof. M. Ghazali
of Malaysia. The report of the 4th RCA Working Group meeting was accepted
to serve as the Report and Recommendations of RCA/11.

2. The 1983 RCA budget in the amount of US$33,448,238 has been approved
by the Director General. The budget for research project 1is US$572,000
and that for the UNDP Industrial Project is US$2,876,238. Sources are
from the IAEA Regular budget, UNDP funds and special contribution from

RCA countries.

3. The four projects on '"Medical and Biological Applications of
Nuclear Techniques' which were recommended at RCA/11 for the Agency to
implement, have been approved by the Director General and are now in force.

4. The project on Food Irradiation is expected to be extended up to
Augsut 1984. The second phase of the project is under consideration.

5. The interim RCA/UNDP Industrial Project Office was opened in Tokyo
in June 1982 ard will be closed June 30, 1983. The permanent office

will be located in Jakarta and will start operating om 1 July 1983. The
first meeting of the Senior Board of Advisors was held November 4-5, 1982
in Jakarta.

6. RCA/12 is scheduled to take place during the IAEA General Conference
(October 10-14, 1983) in Vienna.

FOOD IRRADIATION

A research coordination meeting and the 3rd Project Committee were
held 22-26 November 1982 in Bangkok, hosted by the Government of Thailand.

The reports presented at the RCM provided promising results on the
feasibility of food irradiation for the following:

a. Sprout inhibition of onions

b. Preservation and sanitation of dried fishery products

¢. Insect disinfestation and shelf-life extension of mangoes

d. Insect disinfeststion and microlidal decontamination of spices.

‘Technological and economical feasibility of food irradiation,

including packaging, shipping and economic analysis, will be investigated
in the coming year.

It was recommended by the Project Committee and it is expected that
the Project will be extended until August 1984.
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An expert mission to evaluate the status of RPFI objectives and
the national potential for commercialization of food irradiation will be
dispatched in June 1983.

IMPROVEMENT OF DOMESTIC BUFFALO PRODUCTION

Since the previous RCM (April 1982) research work has continued
along the three major lines, namely buffalo reproduction, nutrition and
disease, and a considerable amount of useful information has been obtained.
The final research coordination meeting will be held in June 1984,
probably in the Philippines. The second phase of the Project will start
in 1984 for another five years.

STERILIZATION OF BIOLOGICAL TISSUE GRAFTS

The Project on Radiation Sterilization is taking a new direction,
namely the study and establishment of a technology for the sterilization
of various tissue grafts for safe clinical use in reconstructive surgery.
These tissue grafts include bone, nerve, cartilage, skin dressing,
heart valves, etc. '

HEALTH-RELATED ENVIRONMENTAL RESEARCH

The results of intercomparison studies of various reference
materials based on powdered human hair were evaluated and published in
the Journal of Radioanalytical Chemistry. The final. report of the
intercomparison will be published in 1983.

Analysis of various biological and environmental sampels for trace
elements continued to be carried out by the participants to investigate
specific environmental health problems of local significance. Samples
analysed by various participants included human specimens (blood, urine,
hair, nails), dietary items (rice, fish, milk), and drinking water.

The results showed that there was no dangerous contamination.

The Project will continue to be implemented through 1984. Existing

research contracts and research agreements will continue to be supported
accordingly.

MAINTENANCE OF NUCLEAR INSTRUMENTS

All the participants continued their activities. Viec Nam joined
the project, but no research contracts have as yet been concluded.

Major progress was made in the following fields and directicns:

~ Power conditiouning

~ Air conditioning

- Maintenance plans and their execution
-~ Training

- National actiomns

- Related activities
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IMPROVEMENT OF GRAIN LEGUME PRODUCTION

In 1982, the third research coordination meeting was held at the
Korean Advanced Energy Research Institute in Seoul. The exchange of
experiences was most useful. Particular emphasis in the discussion was
placed upon the relevance of plant architecture for grain yield and
yield supporting characteristics. Soybean rust continues to be a major
threat to soybean production in the tropics, but virus diseases are
becoming more and more serious as well, suggesting more and intensified
efforts for disease resistance breeding.

ISOTOPE APPLICATIONS TO HYDROLOGY

Progress on this project was reviewed at a meeting held at the
Research Establishment of the AAEC at Lucas Heights, Australia, 1-5 Nov. 1982.
All countries party tothe Project, except Bangladesh, were represented
at the meeting. The review was considered under two main headings. The
first concerned the coordinated programme of research applying.
environmental isotope techniques to hydrological problems in Indonesia,
Malaysia, the Republic of Korea and Thailand; and the second concerned the
present status of operational and planned environmental isotope analytical
facilities.

It should be remarked that the direct cash contribution of the

Australian Government ceases during 1983, so that in 1984 the project will
be implemented with reduced funding by the Agency-

SEMI-DWARF MUTANTS FOR RICE IMPROVEMENT

The direct utilization of induced semi-dwarf mutants to develop new
varieties of rice for cultivation has already given good results in Japan
and the USA. Therefore, with good reasons this programme aims at the
evaluation of semi-dwarf mutants as parents in cross-breeding and providing
alternative gene sources for semi-dwarfness in different genetic backgrounds.
The coordinated research programme was initiated by the Agency and implemented
in 1982. The programme is currently participated in by scientists from :
six countries, namely Thailand, India, Pakistan, Bangladesh, Indonesia, and
the Philippines.

A first step the project has taken was to start agronomic evaluation
of a large number of semi-dwarf mutants, and the genetic analysis of mutants
has begun. .
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SUMMARY REPCRT OF THE ASIAN REGIONAL PROJECT ON FOOD IRRADIATION (RPFI)
(June 1982 - March 1983)

I. FAQ/TAEA Research Coordinacion Mea
Cooverative 2roject an Ja

y

Q
Project Commictee Mesting

3och meetrings were hostad 5y che Department of Agriculcurs, Miaisccoy
of Agriculcure and Coovperacives and were held at che Rama Tower Hocal
from 22 o 2% November 1982. The RCM was atcanded 5y zwelve scisncis
are research contract or agreemenc anolders, from nine memcer councries of
RPFI, plus fifceen other local and foreign scienciscs who ares associaced
with the projectc. The raports presancad ac cthe RCM provided valuable and
promising informacion om technological and 2conomic Zeasibilicy of applica-
tion of food irradiation for:

—— sprout inhibition of onious;
— preservation and sanitation of dried and curad {ishery products;
— insect disinfastation and shelf-life extension of mangoes;

— insect disinfestacion and microbial deconcaminacion of spices.

It was concluded chac certain informacion on technological and eco-
nomic feasibilicy of food irradiacion such as packaging, shipping trials, eco-
nomic analyses of results, is scill raquired before commercial application
could be realised. These aspects of work will be carriad out in the coming
yeac.

The Third RPFI Project Commictae meeting was held from 24 to 26 November

1982, and was attended by reprasencatcives of seven councries, i.e., ILadia,
Indonesia, Japan, Republic c¢f Xroea, Malaysia, Pakiscan and Thailand. Scisn-
ists from other RPFI countries who actended che RCM also accendad chis mesc-
ing as observers. The Project Commicttse considersd boch adminiscracive and
technical aspects of the Project in the past year. Special emphasis was given
to the possible extension of the Projecc. It was nocad thac approximataly
US$81,000.- was scill available from che Project funds concributad by the
Government of Japan at the time of the meecing. This amounc of money was
originally foreseen to carry out the activicies of che Project uncil its
expiracion dace, i.a., 27 Augusc 1983.

In view cf the 2ncouraging results obtained under che RPFI and che
recant breakthrsughs in carms of lagal acceprance and applicacions of food
irradiacion, representacives of Participacing Governmencs of the RPFI axprassed
their strong desire zo concinue che activicies of the Project in avder 2o
achieve conclusive resulcs as well as co be able to decide whether a second
phase of the Project (tachnolegy transfer) should be commencad. Therzcfora,
the Participacing Governments scrongly recommended che 2xtension of the Pro-
ject by one year, i.a., from 28 Augusc 1983 co 27 Augusc 1984. In view of
this, the Projecc Commitiee racommended:

(a) thac cthe IAEA should resquest che Parcicipating Govermemncs of the
RPFL to prepare and sand to the projec:t secratariac, noc lacar zhan
1 May 1983, a r2port on presenc scatus of naciomal programmes and
planned acctivitias cowards practical applicacion of irradiacion on
commodities selactad Zor the RPFTI sczudies.



(b) that the IAEA consider sending an expert mission arcund Jume 1983 :zo
seleccad RPFI zouncries for an independent svaluacion of che szatus or
development in RPFI objectives and national pocencials of commercializa-
tion of cthe particular irradiation procasses.

() thac the axistcing unobligaced funds of che Projiect be used for:

~ financing che mission proposad undar (b);

- supporting studies on clarifying che presencly unsectled feasi-
bility quescions and further work cowards up-scaling cthe promising
applicacions;

- convening an RCY o discuss che final resulcs of che presantc
P?roject.

It is planned to submit the raports and findings mencioned above co
the Annual RCA meeting to be held during the Genmeral Conferanca in Occtober
1983 for consideracion and support of Phase II of che RPFI.

1I. Cost Projection (until August 1984)
Uss
1. Cash in Hand
(as of 31 December 1982) 81,486.36
2. Expenditures (escimacad)
2.1 Research .contracts » , 38,500.00
2.2 Expert mission 20,000.C0
2.3 Research Coordinacion Meecing - ‘ 24,000.00

-

Taocal 82,500.00
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Status Report

FAO/IAEA Co~ordinated Research Programme
on Semi-dwarf Mutants for Rice Improvement
in. Asia and the Pacific (RCA)

The diract utilisation of induced semi-dwarf mutants to develop new
varieties of rice for cultivation has already given good results in Japan
and the USA. Therefore, with good reasons this programmes aims at
evaluation of semi-dwarf nmutants as parents in cross—breeding and
providing altermnative gene sources for semi-dwarfness in different genetic
backgrounds.

The co~ordinated research programme was initiated by the Agency and
implemented in 1982. In the programme currently scientists from six
countries participate as follows:

2839/RB P. Pookamana - Rice Research Institute
Bangkok, Thailand
2986/RB E.A. Siddigq ~ IndianAgric. Research Inst.
New Delhi
3116/RB T.P. Reddy - Osmania University
Hyderabad, India
3118/RB M.A. Awan - Nuclear Inst. of Agric. &
Biology
Faisalabad, Pazkistan
3119/R3B G. Bari - Atomic Energy Agric. Research
Centra
Tandojam, Pakistan
3125/RB R. Sumanggone -~ Centre for the Application of
Isotope & Radiation, Jakarza
3136/RB A.J. Miah - Inst. of Nuclear Agriculturs
¥ymensingh, Bangladesh
3249/R3B M.M. Miah - 3angladesh Rice Ressarch Inst.
, Dacca, Bangladesh
3250/RB T.S. Eugenio - Maligaya Rice Research &

Training Centre
Nueva Ecija, Philippines

As first step this project has started agronomic evaluation of a largze
number of semi-dwarf mutants, and the genetic analysis of mutants began.
These studies on the possible utilisation of semi-dwarf amutants as cross
breeding matarial take into account the agro-ecological conditioas of the
respective countries.

The first research co—~ordination meeting is planned to be held in
October 1983 at the International Rice Research Institute in the
Philippines. The present status of use of induced semi-dwarf mutants in
hybridization programmes will be discussed and conclusions and
recommendations will be drawn up for the next stages of research.

Work plan and budget for 1984

The individual mutation breeding projects will continue and it can be
expected that some advanced improved material from previous radiation
treatments of local varieties will undergo further agronomic evaluation.
Vew mutants might also be induced. Most of the contracts will require the
same support in 1984 as before. A few additional contracts might be

concluded.

12 contracts @ 4000 48000. -
research coordination
meeting 25000. -

73000. -
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Status Report
FAO/IAEA Coordinated Research Programme on
the Use of Induced Mutations for Improvement of Grain
Legume Production im South East Asia

In 1982, the third research co-ordination meeting was held at the
Xorean Advanced Energy Research Institute in Seoul.” The mesting was
joined by researchers from other parts of the world aiming in a similar
way at genetic improvements of grain legumes for developing high yielding
and disease resistant cultivars. The exchange of experiences was most
useful. Particular empnasis in the discussion was placed upon the
relevance of plant architecture for grain yield and yield supporting
characteristics. Soybean rust continues to be a major threat to soybean
production in the tropics, but virus disease become more and more serious
as well, suggesting more and intensified efforts for disease resistance
breeding. The present programme with its modest support plays mainly a
catalytic role and is of value in developing technology and methods.
Member States will definitely have to strengthen their natiomal efforts in
order to secura sufficient and safe supply of pulses, which are such a
nutritious food, particularly valuable for the poorer part of the
population that cannot afford meat or prefers vegetarian food.

We will give the breeders time to advance their préjects and postpone
the next research co-ordination meecing till early 1984.

Budget plan 1984

No change in budget is foraseen in 1984

12 comntracts @ 4000 48000
Research Coordination Yeeting 25000
73000
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Use of Nuclear Technigues to Improve Domestic Buffalo "

Production in Asia

(a) Progress (April 1982 = 1983) and Present Work Plan

Since the previous Research Coordination Meeting (Malaysia, April
1982) work under the programme has continued along thrse main avenues,

i.e. buffalo reproduction, nutrition and disease.

Work on reproduction has continued to characterise the
raproductive capacity of different breeds of buffalo and in different ”
countries with a view to gaining an under;tanding of the causes of the
long-recognised low reproductive capacity of these animals. The use of
radioimmunoassay techniques, in particular progesterone analysis, has
been identified as a suitable tool for monitoring the reproductive status
of buffaloes. Working aésays for this and other hormones involved in the
control of reproduction have been established in 6 countries contributing
to the programme. These assays have now been used to establish the
hormonal profiles for differenmt breeds of buffalo during oestrus cycles,
pragnancy, parturition and the post-partum period, and the rasults have
been correslated with ovarian morphological changes examined by
laparoscopy. The data generated from this work clearly point to the fact .
that progesterone RIA has helped substan:ially'to improve the clinical
skills in determining reproductive status. Other work which has been .
initiated in this general arsaz includes: the introduction of endocrine
methods for oestrus synchronisation and of hormone administration teo
advance the onset of post—partum cyclicity; and in bulls, studies are
underway to clarify the relationships between hormone levels, libido and

semen characteristics.

In the area of nutrition, considerable information has now been
obtained on the utilisation of straw=-based diers for buffale, and on the
beneficial effects on digestibility of treatment with urea. This has
been a major breakthrough in the programme. Not only is urea treatment
the most feasible for Asian farmers, but it is also an inexpensive N

source, providing fermentabls N at nc extra cost. Furthermore, it has
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been shown that ensiling of straw with urea incresases the weight gain of
growing animals by 50% and milk yislds by 80=-100Z. In additiom,
isotope—~based studies are underway on the use of urea/molasses in
straw-based diets; on the use of sweet potato hay and fishmeal as
supplements for straw-based diers; and ou the effacts on productivity of
feeding a number of agro—industrial by-products available in the Region,

e.g. rica bran, soyabean meal and leucaena.

Finally, isotope—-based studies on the pathogenesis, immunoclogy

and control of Toxocara vitulorum infections ars now definiag the nature

and sequential development of the clinical disease, the nature of the
host raspousa to the parasite, and effective chemotherapeuric stratsagies

for the control of the infection in calves.

This programme will have been operational for approximately 35
years by the end of 1983, and without doubt it has been highly
successful. Alrsady it has helped to incr=ase buffalo productivity
through improved management practices derived from rasearch findings. It
has also enhanced substantially the laevel of aexpertise as well as the
educational quality wichin many University Departments and Research
Institutes; iﬁ has encouraged close contact between scisntcists within and
outwith the Region; and it has promoted information exchange on an animal
which 1is vital to the iaterests of the Region's small farmers and ‘

agricultural industry.

The final RCM will be held in January 1984 (probably in the
Philippines). At this meeting, final raports will be prasentad by all
contributors to the programme. In view of what is alrsady acknowledged
as the high qualicy of the work, IAEA will be raquestad to publish these

raports in the priced Panel Procsedings Series.

(b) Future Plans

To achieve its goals a follow—up programme entitlad "Use of
Nuclear Techniques to Improve Domestic 3uffalo Production in Asia - Phase
II" should be initiatad early in 1984. Such a programme would have 3

specific goals. Firscly, it would aim to strangthen incaer-disciplinary



studies, e.g. work on the intsracrtion between raproductive afficiency and
nutrition. Secondly, it would aim to fill =he important gaps which
ramain wi:hin some of the disciplimary work. Tor example, work on
buffalo diseases has bdeen rastrictad to studies conducted under 1
Raesearch Contracrt and consequently lass prograss has bYeen anade in this
area than in e.g. r2production; this situation would be remedied under
Phase II. 4aAnd finally, afforts would be made to ancourage those
countries which have not participatad in the first programme Zo initiace
isotope~aided research under Phase II. It is proposed that continuation
of isotope—aided work on the buffalc would sxtand over the period
1984=-1988 and would include 12-15 Research Countracts/Agreement holders

with approximately 3 Coordination Meetings (in 1985, 1987 and 1988).

(@) Funds Requiraed for 1984

*Final Coordination Meeting (likely venue: Philippines)..$25,000
12 Research Contracts at $§5,000 each (Phase II).vecs....$60,000

*This meetring was originally scheduled for 1983, but for budgetary

raasons was moved to 1984.
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RCA REPCRT ON RADIATION STERILIZATICN OF MEDICAL SUPPLIES

The Agency's Co-ordinatad Programme of Research (C2R) on Radiacion
Sterilizacion of Medical Supplies suicad zc the local condicioms Zor che

RCA countries in Asia and che Far EZasc is participacad 5v Auscralia,

t—

Bangladesh, India, Indonesia, Xor=a (Souch), ?akiscan, Philippines and
Thailand. The Agency's CPR has recencly phased out upon successful

complecion of its objeccive goals.

The CPR has deal: wich a raview of the local medical supplies amenable :zo
sterilizacion practices by iomizing radiaciom (Markesc survey). As the
successful implemencacion of the sterilization practices including dose-
secting criteria rely co a large exctent upon the initial levels of con-
camination which needs to be eliminated through the sterilizacion process,
the CPR group focussed attention on the ascimacion of this aspect (i.e.

bio=burden).

The bio-burden involves che guancicacive escimacion of the number of

contaminants per medical item-under considerationm and cheir identificacion

in particular zerms of their radiacion response which should influence

the recommended accaptable starilization dose.

Among the participacing councries of che CPR Auscralia has developed
guidelines for good manufaccuring practices (GMP) and India has formulated
such a document in keeping with its local conditicns which is currently
under review by che responsible nacional auchorities concermed. All other
participating councries have developed relevant microbiolegical and radio-
biological data pertaining to their radiacion scerilizacion practices
through the research supported oy che CPR and in chis’approach have made usas
of che already available data/experiences in che fisld co provide necessary

model syscems as guides.

In course of che scandardizing axercises carried cuc under the work
schedule of che Agency CPR (RCA programme) che group dezl:z wich (i) incer=-
comparison of the mechods followed by 2ach individual nacional inscicuces

in isolacing che concaminants from medical icems (bic-durden a2scimacion)
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and (ii) intefcomparison of the scarilizing afficiency paramecers of their
respective irradiacor facilities usad in che co-ordination scudy (scerilizing
dosa). As the currantly practiced scerilicy safacy assurancs lLavel (3AL)
for cthe sterila medical supplies acceptad 3v che naciomal healch regulacory

P
authorities of the RCA countries concernmed conforms to 10~ (or one
surviving microorganism per one million procassad medical itams) and
accordingly che minimum scarilizing radiacion dose of 2.5 Mega rads, czhese
criceria continued zo De used as scandards for praccicas development and

for che level of safacy assurancse.

Studies were carried out byall che CPR parcicipants to deal wich che
inactivacion 2fficiency of microbiological standard preparations (3acillus

pumilus E60Ll) and the decermination of dacimal reduccion ‘factor or D value

10
(i.e. the dose of radiacion required co eliminate 90% of the populacion).
The Microbiclogy Laboratory of the Australian Atomic Energy Commission atc
Lucas Heights kindly offsred to conduct chis incercomparison survey under

an IAEA supporzed Techmnical Contcract. The survey revealed some major
sources of discrepancy in the methodologies followed by some of the parti-
cipating laboratories which could be subsequencly corrected chrough exchange

of informacion-.

However, some isolates from cotton samples in Bangladesh showed axzreme
radioresistcancs as ravealad by che high sscimaced DIO value of around 0.3
Mega rad. If subscanciated furcher, such a medical icam would raquire :zhe
delivery of a sterilizing radiation dose far higher chan the genersally
accapted level of 2.5 Mega rad co conform co the scerilicy safaty of 1077,
Subsequent investigacions on the validacion of chis radioresisﬁanc contaminant
geither as the true isolate survivor from sub-scerilizing incremencal dose
series on the coctczon samples or a falsas posicive originaring from ocher

extraneous source(s) .could not be unequivocally 2scablished.

The work schedule of the RCA/CPR includad scudias on the irradiatiom
sterilizacion practices for some pharmacautical formulacions. These included
some antibiotic preparacions, hydrocortiscne eye ointments and other icems
of topical clinical use. Satcisfactory condicions for cheir irradiacion in dry
solid scace and che frsedom of the finished products from unacceprable levels
of degradacion derivatives wers enunciatced. Recommendacion of sterilizaciom

practices for pharmaceuticals depended on their ccnformity wich the pharma-
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covoeal specificacion standards for safe clinical use. The scudies also

included physical/chemical/radiacion chemical aspects of scerilizin

Ja

radiation treatment of plascic formulacions for packaging as well 3s

charmacsuctical containers.

.

in conclusion, the scudies carried out under che RCA programme/C2R
nave helped provide local sxpertise and specific tachnical daca on che
developmenc of safe practicas for sctarilizacion of medical suppliss in
local use in their health care and thus o up-grade che standards of
cheir healch-cars services. Furthermore, in the spiric of che ragional
co-operation a cohesive scientific/technical intermacional Sody has been
formulated to aid peaceful uses of acomic energy co 2nsure healch scandards
and should accrue continual benefit-sharing tarough fucture co-ordinacion

funccions.

Fucure Qutlook for the RCA Programme

Evaluation of the radiacion sterilizacion praccices for zissue

grafrs and establishmenc of tcissue banking.

Research and experiences in the countries of North America and Eurcpe
have satisfactorily established the fzasibilicy cf the use of radiaciom

or safa clinical use in re-

m

for scerilizacion of various tissue grafcs
constructive surgery. These include bone, nerve, carctilage, ''skin dressing’,
fascia lata and dura mater, among others. Providing appropriace conditions
and radiacion environment these tissues could be radiosterilized to the
raquired level of safecy assurance for use in the clinical practicas.

It is desired that such scerile grafcs should be produced in sufficient
quantitias Co be stored in the tissue banks. Some such cantralized facilicies
could facilicacs the works of surgeons concarned of specifiad discipliaes

who could requesc for and raceive supplies as per need to pgrovide heal:zh

care sarvicaes. These facilities aras currantly noc available in the councries
of Asia and the Far East and are in greac demand. These could help remedy
many debilicacing healch disorders and alleviace pacienc sufferings and

thus could concribucs to the naticnal groducctivicy and progrsss dy crans-
formacion of che disabled as a '""macional burden' inco a productive manpower

rasourcsa.
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Currencly some efforts ares underway in the councries of che regioms,
such as 3Burma and cthe Philippines. Requests have been made by Bangladesi
and 3urma co the aAgency's Technical Co-operacion programme for assiscancs

is rscommended chat che Zield of appli-

4
'L

to nelp establish tissue danks.
cacion should be supported 5y che iniciacion of an RCA/CPR of the Agency.

The scope of the programme could e further zaxtanded 5y using the axperisnces
and models of rche Tachnical Co-operacion programmes as carried ouc in

Burma and Bangladesi. The last meeting of RCA Member Stcacas rapra2sancacives
raviewed such a recommendacion and approved ics inclusion in the fucure

RCA programme schedule.

A co-ordinacion programme of research under che RCA is chus foreseen
to be daveloped to deal wich the safe practices for radiation szerilizacion
of tdissue grafts to sustain their clinical use. It is estimaced that abdbout
ten to twelve research concracts and agreements would be supportad under
this programme and a budgec of U.5.3 30,000 would be allocated to support
such research activities and their periodic reviews ac the Tasearch co-

ordination meecings.
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RCA PROJECT ON HEALTEH~-RELATED ZINVIRONMENTAL RESEARCH

INTRODUCTION

The primary objective of this Project is to develop and validata
usaful analytical methodologiaes in the participating laboratories for the
assassment of envirommental and human contamination with =mineral pollu-
tants. Elements of primary interest include heavy metals, cadmium,

mercury, lsad and arsenic.

PROJECT'S STATUS FOR 1982

Investigators from the following countries are actively partici-
pating ia the Project: Bangladesh, India, Indonesia, Japan, Malaysia, New
Zaaland, Pakistan and Singapora. Two individual projects wers completed
in 1982 (Thailand and Korsa). A new proposal submittad by Xorea is
expectad to be racommended for zpproval and implsmentation.

One practical way to realise the Project's objective is an active
participation of the laboratories councermed in intercomparison studies of
various reference materials. Results of an intercomparison study of a
raferenca material based on powderad human hair, HE-l1, wers avaluatad and
published in the open literature (J. Radiocanal.Chem. 69 (1-2) (1982):
171-180). A fipnal raport on this intsarcomparison is to be issued in
1983. A new intercomparison study involving 5 certified raference
materials was organizad in 1982. An evaluation of the rasults is to be

done in 1983 and a report will be published.

Analysis of wvarious biological and environmental samplss for trace
elements continued to be carried out by the participants to investigate
specific envirommental health problems of local significance. Samples
analysed by various participants inecluded human specimens (blood, urine,
hair, nails), dietary itcems (rice, fish, milk), and driankiag watsr. The

rasults showed that thera was ao dangerous contaminartion.
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Publication of the Project's Newsletter reporting axperimencal
details, rasults and other developments in rssearch ars=as of interast o

the participants, coutinued co de supportad.

PROPOSED ACTION PLAN FOR 1984

The Project will continue to be implementad through 1984. Existing
rasearch contracts and rasearch agreements will continue to be supported,

accordingly.
Intercomparison studies of new raferance materials will be organized.

It is planned to hold a regional training course in nuclear tach-

niquaes for anvirommental and occupational studies.

The current Project will phase out in 1384 and a new Project will be
proposed, whose primary objective will be the assessment of mercury and

other heavy metals in fish.

ESTIMATED BUDGET FOR 1984

The activities proposed above can probably be implamented success—
fully wichin the budgetary limits envisaged for the 1984-1987 periocd.
Howevar, additional funds will be necassary for the planned regional

training course if this proposal is approved for implementation.

Contracts Us § 50,000
Refersnce Materials Us § 4,000

Research Co-ordination Meeting US § 20,000
Total Us § 74,000
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CRP ON "Development of Tc=9%m Generators
Using Low Power Research Reactors”

L. INTRODUCTION

The zoal of this CRP is to develop an apuvropriata tachnology for the
oreparation of Tc~9%m generator syscems using low specific activity Yo—99
produced in low power research reactors, and suitable to be used in the
environment of a radiopharmacsutical unit of a hospical.

lettars were sant out to all Member States of the region currvantly ia
possession of a auclear research reactor, inviting them to present formal
proposal for parzicipating in the Agency's Coordinatad Reseazch Programme.
The following scientists are currently in the programme:

Dr. Boyd, Research Agreement, Australia

Dr. Mani, Research Agresement, Iandia

Dr. Zahiruddin, Research Contract, Indonesia
Mr. Prakongvong, Research Contract, Thailand.

In the near future, it is expected to conclude research countracts with
sciencists from Bangladesh, Malaysia and the Republic of Xorea.

2. FINANCIAL PLAN FOR CRP

1984

- Five research coatracts $15000
- One coordination meeting $§15Q00
(Proposad either Republic of Xorea or Indomesia)

~ Supply of generator prototypes ' $§1C0000
Total ' ' $40000
1985

- Five research contracts ” $15000
- One coordination meeting $13000

(Proposed either Malaysia or Thailand)

- Supply of generator protatypes $10000

Total $40000
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Workshop on "Tc=99m Gemerators and Their Ueilization”, 3ombay, India, 7 zo
10 March 1983,

Using a special contribucion by the Govermment of Iadia toe the RCA
programme for Asia and the Pacific, a Workshop was orgamized by the Agency
together with the Radiocisotope Group of 3habha Atomic Research Cancrs (2aRC)
in Bombay. 4&ll MYember Stares of the ragion were Zormally ianviced to submit
nominaciocons. Unfortunacely, due o the short accice given, only five
participants from Indonesia, Malaysia, Singapore, Thailand and Vietnam
attended, plus three participancs from Indiaz.

The aim of the Workshop was to rsview and discuss the most recant
developments in the production of Te=9%m generacors using low power rasearch
raactors and to provide the correspondiag training for their proper
utilization to scientists of the region.

The lecturas as wall as the laboratory exercisas and demonscrations were
well preparsd in advance by the local staff of the Radioisgtope Group.
Furthermors, for the benefit of the participants, a well written and edited
manual containing useful technical information was also praparsd.

With the exception of the participant from Singapors, all the participants
were senior scientists actively engaged in the production of radiocisotopes in
their home countries. The Workshop provided them with the cpportunity to
learn more of the rscent developments on the Tc=9% technology, in particular,
some technical details and operacions of the Tc~9%n solvent axtraction
genarator developed at BARC. This generator can bBe easily adapted to the
conditions prevailing in other developing countries because it utilizes only
inexpensive natural molybdenum of low specific activity.

During the Workshop, the author of this report delivered a lecture on =he
Cyclotron Production of Radicisotopes, which was attended by the Workshoo
participants as well as the local scientists.

During discussions with the local organizers of the Workshep, Dvr, Iya,
Head of the Radioisotope Group, suggested that future contributions 2o the RCA
programme by the Government of India should 5e ouly used For trainiag and not
for the purpose of supporting research contracts cor coordinaticn aeetings. Ian
this counection, it was agreed, tencatively to organize a specializad
training course in 1984 on "Hospital Radiopharmacy”. This course may be held
either in India or Thailand. A propesal ia this diracticn will he sut forch
by the Indian representative to the upceming RC4 meeting, which is to be held
in Dhaka in May.
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CRP - Nuclear Techniques for Troovical Parasicic Diseases:
Prograss Reoort for che Sch RCA Workiag Grouo

The above CRP nas noc been started since arrangemencs nave not bdeen
complezed on the supply of monocleonal antibodies and on the organization of
the assays. The Walter & Eliza Hall Imscicuce ac Melbourne was unable to
supply monoclonal ancibodies for the programme and che Pasceur Insticuce at
Lille (France) and the WHO Immunology Cencrs ac Geneva have been approached
as alrermacives. Alchough both have agreed in principle o supply che ceagencs,
wrizten confirmacion is awaited.

Lecters have also gone out to Dr. Sundaram and Or. Samuel ac 34RC,
Bombay, requeszing their agreemenc tc use the BARC as the Central Laboracory
for che CRP, and again here, confirmacion is swaitad.

It is expected, subject to agreements being resceived on the macters
above, tchat the CRP proposal will go to CCSS in May, and che programme commence
in September 1983.
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Review of RCA Project on the Maintenance of Nuclear Instruments 1379-1982

April 1983

l. Participancs

All the participants continued their activities. Viacnam joined the
oroject, but did not yet conclude a rssearch contrac:t.

2. Initial yvear of programme

The programme started with an Advisory Group Msecing held from 17 ¢o
21 December 1979 in Xuala Lumpur, Malaysia in which 8 of tche 9 Ffuture
CSI's took part.

3. Initial programme goals

The objectives of the Programme ars :o improve the afficiency,
reliabilicy and quality of the work done in laboratories using auclesar
electronic instruments in such disciplines as medicine, agriculture,
environment, industry, veterinary sciences, hydrology, mining and
education, through the introduction of more effsctive maintanance
strategies and practices and the ratiomalisation of techniczl cooperation
and training programmes related thereto.

In the short term the Programme aims at establishing maintenance
stratagies and practices in Pilot Laboratories which will serve as
examples for other laboratories. The maintenance stratagies ars laid
down in laboratory maintenance plans which concern conditioning of the
instrument enviromment (dust, air, AC power), praventive maintenance,
quality control, spara part supply, iastrument vapair, recording of
instrument histories (logbooks), instrument procurement, trainiag of
personnel of all levels, streamlining of administrative rulas and
regulations and the management of all these actiouns.

The Programme aims also at the craation of centralized national
maintenance facilities and expertise to assist individual laboratories in
solving their instrument and spare part problems.

4, Progress to data

4.1. Powar-conditioning

(a) The quality of the AC power supplied to the Pilot Laboratories
was comprehensively monitorad and conclusions wers drawn as to the
characteristics of the necessary powar—-condizioners.

(b) Power-conditioners counsisting of drop-out ralays, varistors
(which limic the amplitude of transients) and constant voltage
transformers were installad for several instruments ina all pilot
laboratories.

(e¢) A paper based on the above—menticned sxperisncs has besn
preparsd in draft and will be published.

m this accivity have been made known to,

(d) The lassons lesarned fro
laborartories ocher than piloct laboratories.

and brought iato practice in,
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4,2, Air-conditioning

(a) Extensive recordings of air temperature and ralative humidity
have Deen made in the Pilot Laboratories.

(b) The final evaluation of the data obtained cannot bde made hefors
the execution of further sxperiments. However, the existing
air-conditionar systems and cheir use sasm in most Pilot Laboratorias
insufficient to protsct instrumencs from damage due to humidity.

(¢) Window air-conditioners have proved to be dehumidifiars during
cooliang periods only but they are humidifiers when their cooling system
is switched off.

(d) The experience gained with this activity is also shared with
other laboratorias.

4.3. Mainrtenance plans and their execution

(a) Apart from the enviromment-conditioning, which is an essential
part of maintenance plans, actions have been undertaken to iaventory
instruments, to compile libraries of instrument manuals and other
ralevant documents, to formulate preventive maintenance and quality
control protocols, to nominate persouns rasponsible for instrument
maintenance and daily cara, to formulate descriptions of the tasks of
such persons, to introduce instrument logbooks and to produce flowcharts
ou maintenance organization.

(b) Unfortunately the rasults of these actions were not very
promising due to serious, mostly non—-tachnical, problems which are
encounterad in maitenance planning and exescution. The amost important of
these problems ara:

bel. lack of maintanance appraciation om the part of the
adminisctration, management and sometimes aven insgrument usars;

b.2. lack of mocivation on the part of, and co-operation among,
instrument users, operators and maintanance staff;

be3. lack of budget provisions for maintenance and spara parts;

b.4. lack of sufficient number of maincenance personnel oftan caused
by brain drain to bettar paid jobs in private firms and in oil producing
countries;

BeSe lack of skill in the maintenancs of more sophisticatad
ins truments; .

beb6. frustration of the maintenance staff due to lack of
co~operation of the adminisctracion.

(¢) Despite these difficulties the CSI's possessed sufficient
optimism to propose realistic plans to cope with these problams.

4.4. Training

(a) A seminar on the Maintenance of Nuclear Ianstruments was held in
1980 in Manila, Philippines.
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(b) To promote national training courses a Train—the=Trainers
Workshop was organised in 1981 in Xuala Lumpur, Malaysia, in
collaboraticn with the RCA project on Induscrial Applications in which
teachers of all participating countries took par:z.

(¢) As a follow=up of this workshop one or two national training
coursas for maintenance technicians and ilastrument users and operators
have been given in 1981 and 1982 in zll participating countries (ia totral
14 courses). In aost countriss courses ars slanned for 1283. :

(d) Most of the subjects taught in these courses wera coverad by
local teachers. However, an Agency 2Xpert gave some assistance in copics
which could not yet be coversd by local starff.

(e) Intensive discussions and study is orograssing on the
improvement and the adaptation of these coursaes to local counditioms.

(£) A Regiomal Workshop on Microprocsssors in Nuclear Iastzuments
-was conducted in BARC, Bombay, India, in 1983. The syllabus of this
workshop was prapared in collaboration with the Project Officer, but the
lectures and practicals werz completely conducted by the staff of the
Elactronics Division of BARC.

4.5, National actions

In a faw countries attempts are being made to set up central
maintenance facilities. In all countriss many mora than only the Pilot
Laboratories profit from the experience gained in this project.

4,6, Ralated activitias

(a) An Interregiounal Technical Cooperatiomn Project on the
Maintenance of Nuclear InstrTuments, INT/4/054, has been established in
which the countries participating in this programme taka part.

(b) Under this project:

b.l. An itinerant expert has visited twice the Pilot Laboratorias in
six participating countries. He gave advice on their maintamance plans
and assisted in the conduct of training courses. In 3 countries an
axpert of national TC projects assisted the programme.

b«2. Equipment for training courses and power-conditioning was
provided which could not be supplied under the contracts.

b.3. The aquipment for the Regional Microprocessor Workshop was
supplied. )

b.4. The project officer visited most of the 2ilot Laboratorieas
during his travels to and from the different meetings.

(¢) This T.C. project has had a very positive influence on the
Coordinatad Research Programme.

(d) The yearly meetings and the regiomal training activities have
greatly contributed to the success of the Programme.
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4.,7. Expenditure from November 1979 until December 1982

Contract funds:

Us$
(a) Contracts 144,200
(b) Coordinatcion Meetings (3) 22,743

Qther funds:

(¢) Advisory Group Meeting 19,5
(d) Experts under T.C. approx. 63,000
(e) Equipment under T.C. approx. 40,0
(£) Additiomal travel of the

Project Officer approx. 3,000
(g) Seminar aDprox. 18,000
(h) Train—-the=Trainers

Workshop approx. 60,000

3. Future programme plans

5.1. The work ou power—conditioning will be comcluded.

5.2. Further experiments on air-conditioning will be exacutsd and
results evaluatad. Recommendations will be made known to participating
countries.

5.3. Main attention will be paid to the problems encountered with
the administration and the management of the laboratories tc anable the
astablishment of maintenance strategies.

5.4. Major efforts will be made to improve the local training
courses.

5.5. In some countrias a cesntrazl maintenancs facility will be
realised.

5.6. & Spare Part Pilot Project will be set up.

5.7. Per year approximataly US3 50,000 will be needed for the
countracts and US§ 10,000 for the Coordinmation Meeting. Additionally, the
Interragional Tachnical Cooperation project will countinue and a second
Train—-the=Trainers Workshop will be organised.

5.8. It is estimated that the project will czke another 3 years to
achiave its main goals.

Be This project which is a combination of a Co—ordinated Research
Programme and Technical Co—operacion activities has been mors affective
than TC activities alone. The Co—ordinated Research Programme creates
the I-do=it-myself attitude needed to intagrata maintenance, quality
contrel and training in the regular workplan of the participating
laboratories and countrizs. t enhanees also a friendly rivalry among
the participants through che regular reports and the yearly evaluationm
meetings. The Technical Co—operation assists the National Supervisors to
overcome some @ajor obstaclas.
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ISQTCPE APTLICATIONS TO FYDROLCGY AND SEDIMEINTOLOGY

Srogress ipril 1382 - March 1983

nlyg = 3 o s i i a- - malAd ar =i P
E’:'cg."ess on this proj2ct was reviawed 2t 2 zs2etiag z2ell a2t the Reseaarch

- - B > =t iaAT . T Tai e S * ~ ) e 13 A1
Tstablishment o7 the AAZC at Lucas Zeights from L - 5 Jovember 1382. 4All

[9]

suntriss sarty O the 3roject, 2xcemt 3angladesh, were representad at the

. - . B .. . . . L. . . P
meeting. Ths reviaw was considsrad under Two zain zeadings. The Jirst
; = 34 3 = : T epe : ~ail 3zAm
oncerned ti2 scerdizated trogramme of research 2Tdliyjing anvirconmental iscucTe
e o v e - il - . - . s - -
tachnisues %o aydrological »roblams in Iadomesia, Malzysia, 2evnublic of Jor=a
e - k] 4 2 =

and Thailzand; and the second concerned the tresent status oF operational and

olanned savirconmental isotegpe apalytical facilities.

With regazrd to the study in the region of Secul, 2 larg= zmount of data
has now been ccllactad which has clzarly confirmed the initial findings 2rc
this study, aamely that groundwater in the metropvoliitan of Secul is recharged
by iafiltration of water from the Han River. This is>in contrast o aresas
both upstream and downstream of the metropclitan ares, where racharge is
deminantly by iafiltraticon ¢of local grecipitaticn. In the case of the stuédy
in the Jakarta %asin, the results nave provided 2 very interesting iasight
into the lsakage of wataer from the deeper aguifer into the overlying, shallower
aguifars. The stabls isotope data nave identified particular areas in the
metropolitan ares whers this lsakage is most markad, and in fact coizncides
with cones of depressicn in the water tacle. The seccnd study i;»Malaysia,A
which centred in the Xedah Perlis ares, was still at 2 pralimirzary stage and

as yet no Tirm conclusions oa the envirommental isctope data can e made.

()

Jowever, it seems that the southerz part of the basiz appears %o e charactsrised

oy more deplated stable isctope values and low triiium comcentrzticns. More

positive oxygen-l3 values nave significant tritium concentrations. These

findings the occurrence of two Lypes of watar: one of
. 18 - e , o
(more negative ~ 0 and low tritium Because of tim

]

2f zranmsit), and the
originating a2s local recharze. The study of tha 3angkok hasiz 2as iavolived
sampling from over 70 wells, whers the isctoge znalyjses have been zade iz the
laboratoriss of the AAZC and the IAZA. Chemical anslyses have Seen made in

Thailand. The stable isotopic composition of groundwater from the central

"y
[
e

3angkck ares i1s charactarisaed by =2oriched values, which zre tyDical o
avaporaticn process in contrast o other sroundwater samplas, nore removed Irom

the central 3angkck area. This suggests that =ze waters Iz the centrzl 3angkok

recharge area was Slooded and covered by swamps. Carton-l4 data are ccasistant

y - I, -} - - - N P - -l 3 ; - D - Y . .
with the aypothesis that recharge ccours 2t the 1Imits of the dasia; 2n

increase in a2ge is sbserved from the ncrsh £o the scuth of fthe Tasiz.
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fave now deen operaticnal for mors than t%0 years. 4All the requirements Jor
tritium analyses from tothk these countries are Yeing et by the laboratories
which have been established under this project. Some problams have been
encountered with the equipment, which were discussed at tha meeting at Lucas
Heights in November. It is pleasing to aote that these protlams were overcome
in both cases oy the local gsersonnel and resourcss.

Py

Flans are at an advanced stage for the installzticn of an environmental
tritium analytical facility in Sri Lanka, Thailand and Malaysia. Advice haas
also been given to the Thiliprine Atcmic Energy Commission, with regaxd to
their intended plans for the iastallatica of an environmental zritium
lzboratory. The advice was ;art%cularly concernad with the slanned locaticn

oT the laboratory in order to avoid problams of contamination frem <he

-

swimning pool reactor.

The application of envircnmental C3-137 to sedimeatology was 2 later
addition to this RCA Isctope Hydrology Project. Profilas have been zeasurad
for sites in Malaysia zand z2lso samples have bteen measured from the Song Xala

toth countries many of thne

i
fo
§.
EA
b

lake ccmplax in the south-east orf T

required znalyses nave teen nade in the respective naticnal Tacilisias.

Projection for 1984

It should be remarked %that the direct cash contridution of the Australian
Government ceases duriag 1983, so that in 193Lk the project will bve implementad
with auch reduced funding. It is astimataed that the coordinatad research
programme will require an axgenditure of zbout 315,000. I: should de noted
howaver that there is as yet 10 operational stabls isctepe analytical facility
in the regicn. This poses 2 severs constraint cn the fur<her development o7
these taechnigues iz the region. Up S¢ the Present the laboratoriss of the 1AZC
and the Agency nave provided the necessary sugport. It 13 hovped that some o7

thi

s capability and cooperats with :he
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assistance for

i

TarTy

other countriss

ese apnalyses.
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RCa SUMMARY REPORT

RCA Regional Projecc on Improvemenc of Cancar Therapy
in Asian Countries bv the Combinacion Treacmenc of
Convencional Radiacion and Physical or Chemical Means
The co-ordinacad programme aims a3t clinical scudiss

on combinacion cherapy of conventional radiacion and
physical and/or chemical agencs under che co-operacive
work of chis basic resesarch and alsoc sxpects co imprave
the radiacion cherapy tzschniques in the aAsian ragion.

The co-ordinated research programme was approved by

the Agency as an Agency programme in april 1982. Then,
at che RCA annual meecing held on 23 Sepcember 1982,

it was discussed and reviewed and decided thac the above
programme should be carried ouc within the RCA project.
Accordingly, an agreementc becween che IAEA and che
governments of che RCA member countries is now being
soughc. Subsequently, the research contractors and
agreement holders who already have concracts wich the
Agency would parcicipate in the RCA programme.

Already 4 research contractors and 2 agraementc holders
are participating in this programme.

The first Research Co-ordinatad Meecing is planned co
be held in Kyocto, Japan in November 1983, in which the
paper work of each participant will be reviewed and
possible co-ordination rssearch becween chem will bde
discussad.

The sscimaced budget foraseen iz US$ 13,0C0.

Research contraccs and agrsements alresady concluded:

RCA/RA VNo. Chief Investigacor & Allocaced Fund. Dace

Project Title (Uss) Implemented
3194/RB M.A. Siddiqui 5,000 1982-08-01

Liaquac Medical College

& Hospical

Atomic Energy Medical Cancre

Jamshoro, Pakistan

"Microwave induced hypertchermia

as a sensitizer of radiocherapy

in head and neck zumour”
3196/RB S. Puribhac 3,000 1982-08-01

Nacional Cancer Inscicute
Bangkok, Thailand

"Scudy on modificacion of
chemical and chemocherapeutic
drugs on radiacion semsicivicy
of cancer, in vizre and in vivo
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3265/CF T. Sugahara -
Xyoro Natiomal Hospizal
Xyoco, Japan

"Experimental and clinical
sctudies on ayperchermi
)

a
s Lo

and chemical sensitiz i
radio- and chemotherzpy of
cancsr'
3314/CF Y. Onoyama - 1982-10-13

Csaka City Universicy
Medical School
Csaka Cicy, Japan

"Studies on the combined use

of hypoxic cell sensicizers

and hyperthermia with radiation
in human cancer tcherapy”

3351/RB S. Krishnamurthi 5,000 1982-12-01
Cancer Instcituce
Madras, India

"4 controlled clinical zrial
co evaluace a2 combinatiom of
radiacion (R.T.) Bleomycin (BLM)
5=Flourouracil (5=Fu) and Vincriscine
(VeR) against a combinacicn of R.T.
and 3LM only rationalized on cell
kinetics in squamous call carcinomas
of che buccal mucosa"

3430/RB B.3. Singh 3,QC00 1383 =04=01
3habha Acomic Resesarch Cancre
Tzrombay, Bombay, Iandia

"Radiosensicization of hypoxic
baccarial cells and animal tumours
by membrane active drugs and
hyperchermia’

) Research for Co-ordinaced Programme on
"lmprovement of Cancer Therapy in Asian Councries
by che Combination Trsacment of Convenciomnal
Radiacion and Physical or Chemical Means' will
continue.

Budget foreseen for 1984 - US$ 30,000

-

4, Workplan for L984: (

Research contraccs - 3,000 ¢ 7 = 35,000

RCM 13,000

(1ii) A craining workshop on brachycherapy of zhe utarus
cancer using manual and ramocs afcerloading cachniques
15 being considerad to Ye held in Zakiscan in 198<&,
The escimaced cosc is US3 30,000.
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Status Resorrt

UNDP Regional (RC4A) Induscrial 2roiect

for

3'th RCA Working Group Meerting

Dacca, Bangladash
11 - 15 May 1983

Proiect Management

A

TAEA/UNDP ars aow complecing actisns~leading ta che appoiatment of

a new Project Diractor to became affacrive 1 July 1983. .

The permanent Project Office will be officialy opened 1 July 13983 at

the Cantza for Application of Isotoves and Radiatiom, BATAN, Jakarta,
Indonesia. The UNDP Tokyo Qffice will be closad 30 Jupe 1983.

Project Senior Board of Advisors was appointad 9 Septamber 1982.

The Board is composed of five members selectad from industries and
national institutions in the Region and appointed by the IAEA. The

Board  has . oversight responsibiliries for the Projeet, including
annual rzviaw and evaluation of Project diraction, progress and financizl

raquirements. As such it has a high-lavel management function with

responsibilities for racommending to both the IAEA and the UNDP changes

in Project diraction, prioricies as well as financizl management and
rasources raquirements. cordingly, the Board assumes 2 zajor role
in overzll Project management and diractiomn. This function recognizss
the specific responsibilities of the Project Dirsctor for co-ordinatiag
and managing day-to—-day operations of the Project and its activities.
The Project Dirsctor sarves as che IAEA/UNDP Represantative Zo the
Board and its Secratary. The membership of che Board is as follows.

Profassor A.J. Lynch

Diracror,

Julius Lfurtschnise Mineral Ressarch Cantre

Univarsicy of Queensland

Brisbane, Australia

Dr. G. Mukherjee
Vice Caairman
St2el authoricy of Iadia

Yew Cedni, India



Dr. Tsucomu Mochizuki
Mamber of zhe 3o0ard of Dirscrors
Japan Atcmic Enerzy Research ILascicucs

Tokyo, Japan

- Dr. Ani bin Arope
Diraccor
‘Rubper Researsh Instituca of MYalayisa

Ruala Lumpur, M4alaysia

Mr. Ciamnan Suntornwat
Generzl Manager

The Siam Rraft Paper Co.
Bangkok, Thailand

D. The second meating of the Senior Board of Advisors will be held 2 - 3
June 1983 at the Siam Xraft Paper Company, 3an Pong, Thailand. Thae
provisional agenda i1s attacaed as Appemdix 1. - -

E. A preparatory meeting qf selactad National Project Countarparts was
held 3 - 4 February 1983. The agenda and the list of azzandaes to the

meeting ara actached as Appendix 2.

IZ. Project Work Plan and Budget £or 1983

A. The Project Work Plan and Budgec for 1983 are actached as Appendix
3 and 4.
The 1983 UNDP Project budget is estimazsd o US$%42,199. This budget
axczeds by US$L00,546 UNDP's currentcly approved level for the Prajec:t
during the present budgec year. It is agreed with ONDP New Yorik
fhat a special request can be made in June 1983 to considar che
"shortfall" of US$100,646. If approval is given by UNDP funds may
zot be available to the Project uncil the 4ch quarter of 1983.
Adjustments in tche 1983 Proiect Work Plan will be raquired if cthe

addirional funds are not allowad.



III. Sub=2roject Activitias

A. Sub-Project 1. Tracsr Technology in Iadusczy
A special two men Technical Mission was appointed in October 1382
to make a critical review of tachnological opportunitiss in zhe Regionm,
with r=commendations 2o be used for finaliziag the Sub-2rojecc 2lan.
The report of the Mission is actached as Appendix 5. The cancative
Sub=Project Plan provides thac the first training-demonscracion will
take place March 1984 ac the Bhabha Atomic Znergy Cantrs, Trombay,
India and ac the Singapore Ianstitutz of Standards and Iaduscri
Research, Singaporz. The final Sub-Project Plan with the trzining-
demonstration Prospectus, will be complagad by 30 Jume 1983 izcluding
all negociations with participacting iadustrial companias which will
co-aperata in the demounstrations.
3. Sub=-Project Z. Nou-Destructive Tastiag (NDT)
The 6ch Meeting of NDT Expert Working Group was neld 14 - 1§ March
1983 Sydney, Australia to finalize a Regiomal plan for NDT Contifi-
cation according to Intarmacional Standards (see Appendix 6). The Plan
is toc be presentad to the annual meeting of Govermments party to RCA,
Sepcember 1983 Vienna,.Aust:ia at the time of the IAEA Generazl Confarsncs.
Participating Govermments will be raquestad to rveview the Plan az that
time and give ics approval by 31 March 1984.
C. Sub=Project 3. Radizction Procassing '
L. Radiation Vulcanizartion of Nacural Rubber Latex.
Construction of the 1,000 ton per year Pilot Plantc is scheduled for
commissioning June 1983 witch counczry participation in techunelogy
transfer activities to begin October 1983 (See Appendix 7 "Sub-
Project Work Plan’)
A short tarm tsstc-evaluacion programme o counfizm the reproducibilicy
of data from the on-goiag tz2chunology development afforts ac :the
Centre for Application of Isotopes and Radiation (CAIR) and at
Takasakd Radiacion Chemiscry Research Establishment (TRCRE) aas
been initiacad (see Appendix 8 Tast-Evaluarion Protocol amnd Schedule).
This :asc-evaluacion'effo;: rasults from the racommendacicn aade
by Dr. Ani bin Arcpe, Diracczor, Rubber Ressarch Iascizuca of

Malaysia (RRIM) and Member of the Project Senior Board of idvisors.
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The standard protocsl provides thac RRIM will be raspeunsibla for
the pre~ and post-irradiacion procadurss with CAIR and TRCRE
oroviding tke irradiztion of zhe lacax. The Rubber Research
Instituca of Sri Lanka (RRISL) and CAIR will provide collaberacive
tast-evaluation data and information. & Zachnical evaluation will
be made and a2 report given 2o the Second Meecing of the Senior
Board of Advisors, Ban Pong, Thailand 2 - 3 June 1983.

2. Radiation Curing of Surface Coatiags for Wood Products.
Wich the complerion of all negotiacion and the issuance of 3 purchasas
OTder concract for a 300 keV, 50 mAmp Elactron 3eam Machine a final
work plan for che Sub-Project om Radiation Curing of Suzfacs Coatings
for Wocd Products. has besn sstablished (sas Appendixz § ). The
Plan provides for manufacturs, shipving, instailaq;on and commissicning
by April 1984. The firsc demomstracioun activities will start July 1984,

3. Radiarcion Cross Linking Insulating Macerial for Elsctric Wire and
Cabla. '
This Sub-Project activity is awaicing Govermmental decisions becwasn
Indonesia and Japan on a bi-lataral agreement whersby Japamn is to
provide a 1.3 to 2 MeV Elaccron 3eam Machine. It is not expectad
that this Sub-Project can be iniciatad befora 1384 - 198S.

4. Radiation Starilizatiocu of Medical Products.
This first training-demonstratiom is schedulad fZor 26 Septamber -
7 Ocrcober 1983 in co-operation with the Bhabha Atomic Research Cantrs, -
Trombay, Iadia and the Korean Advanced Energy Research Iascizuca,
Seoul, Republic of Xor=a. The Prospectus for the training-demonsc-
ration and a cdpy of TAEA's formal leactar inviciag participating
Govermments to aominata candidata to the training-demomstration is
attached as ADpendix 10

D. Sub=Project 4. Nucleonic Contrsol Syscam

L. Paper Indusczy.
The Second training-demonstracion on the use of auclecuic countrol
systams for paper manufacture was neld 28 March - 9 April 1983 at
the Siam Xrafc Paper Company, 3on Pong, Thailand and 11 - 16 April
1983 ac che Japan Atomic Iandusecrial Forum, Tokye, Japan. The
Prospectus and g lisc of actendees <o the Second Training-Demonsc-

ration ars actached as ippendix 11,



2. Stael Induscry.
A cestiuml37 nuclecnic control systam, zmanufacturad by the Toshiba
Corporacion, Tokyo, Japan was iostallad at the 3okaro Sta2sl Planc,
Sokaro Stael City, Iadia May 1983. The firsc training-demoustracion
is scheduled begin October 1383 at :he 3ckaro Stael Plant and che
Japan Atomic Induscrial Forum. The Prospectus and ILAZA's formal
lattar of mvitation to Governmments co aominacnz candidates toparticiparns
will be provided ar a latar daza.

3. Minerals Exploration, Mining and Processing.
The first training-demonstraciom om gucleonic contTol systam use
i the minerals indusery is scheduled for 28 Augusc - 17 Decamber
1383 and 8§ January - 31 March 13984. The Prosvecrus and IAEA lecter
of invitartion to Gavernme;:s Co nominata candidatas for particiﬁatipn
in the training-demongtracions is attached as Appendix 12.

E. Nuclear Instruments Maintanancas '

Thrae training workshops have been complacad under the Project with

50 persons from 10 councries a:tending,

The first on-the-job training in nuclear instrument maintananca is

scheduled to Begin November 1383 Tokyo, Japan. The oun-the—job training

will be of four meonths duraztion and will be provided in co-operation

with Japanese instruments manufacturers. The purposa of the training,

to be given in the factories ac the insctruments manufacturers, is 2o

provide increasad capabilisy and aexperiscce ia design, tachnical operating

factors for industrial system, maintenance stratagias and case studias

of actual experiencs in the usa of quelacnic systam in industzial plants.

Participants accesptad for the on-the-job tzaining will be those

already experiencsd in auclaar instrumencs paintanance with the

objective of thair assuming training leadarship roles in their home

countrias.
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Discussion Mearsing

UNDP Regional (RCA) Iadustzial Proiace

3 - 4 February 1983

Qffica of the Projecrs Dirscctor

Tokve, Japan

7. R. Iya

Director, Isocope Group
3habna iccmic Research Cantra
India

¥. Ridwan

Deputy Dirsctor Generzl
Naticnal Atomic Energy Agency
Indonesia

Cng Chor Eong

Director

Tachnical Engineering & Scisntific Services Div.
Singapore Iostitute of Starndards and Industzial Research
Singapors

S. P. Kasemsanta

former Secratary General

Qffice of Atomic Emergy for Peacs

. Thailand :

E. E. Fowler

Project Dizzctor and Chisf Technical Advisor
TNDP/IAEA Regional Iaduscrial Project

Tokyo ' .

S. Machi

RCA Co=ordinacor

Departxent of Resaarch and Isocopes
Incarnacional Atomic Ezergy Agency
Tienna
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Discussion Mseting

UNDP Regional (RCA) Indust=ial Proisct

3 - 4 Fepruary 1383

Qffica of che Project Dirzcuzor

- Tokvo, Japan

Thursday, 3 February 1983

I. Welcoming Remaris - ¥r. E. E. Fowler -  10:00 - 10:05 .
‘ Meeting (aairman and
UNDP Project Dirsczor

IT.  Starement of Purpesa dizzo 10:05 - 10:15
of the Meecing

III. .Topies.for Discussion

1. NDP Projecs Plam (L ipril 1982) ' 10:15 - 11:00
~ Recess 11:00 - 11:15
2. Accsptancs Crizaria of Project 11:15 -~ 12:30

Special Training-Demonstraticn Accivirties

Lunch : 12:30 - 14:30

3. Lndust:.‘:.'.al-?ar‘:icipat:ion ' ‘14:30 - 15:30

| _ Recass ) 15:30 = 15:45

4. Qualification of Project Nat:iénal . 15:45 - 18:30

Countarparts
A;dﬁoumménz | 18:30
' Friday, & Tebruary 13983

IV. Second Indust:ria..l Tachnology Transisr 10:00 - 10:30
Workshop

V. Preparaticn of Bacicgr:‘:und. ‘Informarion Zor 16:30 - 12:00

Second Project Semior Board of Advisors
Meating, 2 - 3 June 1383, Thailand

Adiournment 12:90



V.

g

VIZ

Senior 3cardi of 2évisors

2 = 3 June 1883

2an Pong , Thailand

Qelcsme

Intrcductory Remarks
Announcemants
Acdoption of Aganda

- Recass -

Project Status Report

A. Sub-Projech Agtivitiss
B. Budgst
- Discussion -

Report omr Acceleratad Tast Programme Zor Radiation
Vulcandization of Natuzal Rubbex Latax '

- Discussion -

A. Critasria Zfor Accesptancs of Parxticipants

3. Appliad wvs. 3asic T=zzining
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VIII. Visit Siam Xraft Pa

A. 3riefing on Nuclacnic Control Systz2m Use Ior
Mznufacturs
3. Brisfing on 3 Y=22r Demconstrzticn FrogTamme

IX. Qther Business
X. Acceptance of 3card Report

- Adjourmment -

v
]

‘€

H
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Project Budget

1983
UNDP
A. Experts and consultants
. B. Training
C. Equipment
D. Administration
E. Miscellaneous
Total
PARTICIPATING GOVERNMENTS
GRAND TOTAL

(in US Dollars)
33,526
204,420
573,305
56,000

5,000

872,251

1,887,417

2,759,668
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TRACER TECENOLOGY

SCOPE OF MISSION

- The Missicn will be of three weeks duration divided between India
and Singapore. The task of the Mission is tc identify, zmalyze and negotiate
specific industrial plan(s) participation including joint UNDP/company
financiang. The identification and amalysis should provide among other

things:

a. Specific industrial plant(s) and location(s);

b. Specific industrial process(es ) salected for tracer applications with
justification for the selection(s) made; -

c. Specific idemtification of interface requirements for integratizg tracer
tec.h.noleér and egquipment into regular plant operation;

d. Special requirement for training of plant production perscnnel in
trﬁce’: methodologys; '

e. Specific identification of required equirment and materials for plazt
demonstrations and special tra.;i.ning;

£. Estimated budget for the Sub-Project including both svecizl trzining
at 3ARC and SISIR plus plant demonstration.



-

Dr. Bermard A. Fries

91 Aczacia Drive

Orinda, Celiformia SL3563
USA

Dr. V.X. Iya

Director, Isotope Group
Ehzbhz Atomic Resesrch Camtre
Trombay, Scmbay 400 085
India
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Mission EIxperts
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The Zxpert Working Group surveyed tha opportunities for the

ot

tachnology under the sub-project £or Xadio Tmcar

L

tTansisz o
Tacanalogy of the ULDP Project and concliuded that this prigmamess

should be under*aken at the earliast time possible, pref2madly as

soon as fall 1983. Incarseratisn of t=aining at hoth Iadia ‘and
Singapoze was strongly reco=manded. Details of the trzixing course
and woTishop demsnstratisns wers outiizasd. An sverall oudget of
absut § 250,000 wag establilshed faor the five yeax pexizd of ths
progTamDe.

L. Iztoduction: The initisl staps neadsd for accaleratizg and

b
g

expanding isotopes applicaticns and adiatisn technigues in Regional
industries throush 2 Regisnal UNDP industzial project wers discussad
and outlined at an IaZ3 Advisory Group Meeting on Indusivial
ipplicatisns, attended by experts and paxticigsnts frzom the Ragion,
geld in 3smsay in Deceaner 1973, Subsequanily, 2 d-can Tecanicas
‘Missisn of expests visitad sach of tme 10 devalaping 3CA counmtsiza -
and described, (IiSM Technical Missien Suzvway Reper®, 15tk Dececcex

1978) the cuzrent status of industrial isotspes axzd =adiation

2 ]

zain in-puts necessary rsr introducing these tachnslegiss iats

their industries. ZEased on the Mission's Raport, and an otner
tecanical reports and cunsuliants' zsetings ceports, 2 sub-project

on Lrucar Yewianoluoy wews designed and inciwied a3 parst of the cverall
Ragisnal UilB. Prsisct on incustrial applicatisns sf Isofspes and
Radiztian Tachmalagy.

= *

The Pwojact Pizn(licuent of UuIP-Il:Za,
hi
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et
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238/79/081/7/01/18) for this sroject defines tze s
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sutnuts am! scaedules (or this sus-arsjaat,
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ertize avellppie in Iadia,

"
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In view the facilitia

zA3C would "sarve as & £acal point and as a cantze of excelianca”
t3 support tachnslogy tTansfar in this sub-project
provides technical experstize and ovem=ll mamagesaat for ia-plant
deconstmtisng of aucledonic process contTeo

.e.nd, factories selectad for tiis purpsse in Iadia and in Sizgapcre.
Turther, the Project Plan svecifiss three special Training csurses
sach of 2 week dumntion (paga 27, parag=aph 3, Sut couwpare uz'::e 3&,.
| saragmaph 3) would te csunled with thrse cna-meek ‘In-plant’
demsnstrstisns t2 be carriad out in Lungustrial preducsizzn fac;l;.‘:‘..za
for fertilizery arnd petraleum refineries. The goals of ¢
expert working group wasz get forth inm the lettar of 29 July 1382

fonm Mre. E.P;‘. Fowlez to Do, 7.4, Iya. The ftask of the Missisn wsuld

the pzscent

LY

be "ta idantify, aralyss, and negotiate specific industzial Slants!
cazticipstisn®. 'L’hev idantification and ana.ysis were %3 provide,
azorg cther thinga, " Speciric industrial plants axd pracasses
gelactad {3r tmacer applicatisns, identificaticn of intarzace
requirecant for intagmating tracer Tachnology & aquizmant izts

megulan plant spemation, identificatiasn of equipment & material,

k

and an astimatad bhudget”.

-r' additian ts the absve outlined ty Mr. 22
Workdas Croup has triad €9 detsrmins tha need for such tmizing
and the intarest :u: ingustzy for such applicatisng, iz Izdiz &

Singapsre, and the scove of any “raizing csurse ©: te conductad.

The woxking Group csnducted its Missisn by comtactin
.approp=iate industsias iz both Izdiz and Singanpore, ssze having
ceen previsusly visitad. Iafstm=al discuusions weze hald xith

e d

arincimal mamgemant and engi.neﬁ-:! ry merzsn r'el. The discussisns
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shereby representatives of severz =l industries were prassant. At ths
end af these diascussisns responses wers avexad Izcm the participants
ts Jetermine the extant of their izterest. Ia many cases, actual
‘en-going plant arsolsms were cescribed and possible radistoncer

solutisn to thase problems were oflfered.

Tue fsllowing ls a more detailed account of the XMlssion

ard its reczmmesdations. .

A. Precodure ¢ The Working Crooup zet {n 3cmbay ard comsencad ifs
aisaisn in India on the 195th lovamber nita a visit to 3830 facdilitias,
including tha 40 X7 Bsasearca Reacter CIRUS used for lsctape
production, amd tie lsotasge productisn ard industoial apoplicziions

laberatories. Visits t2 a numbaz of industzias and

ﬂ
'—l
v ¢
(4}
)
s
1)
63
ot
fes
[9)
i1
[
r
b
ao.

been previcusly as=angad by the 3ARC staff. Scoe 3LAC stalf, inmvoived

in {ndustzisl appli.Catians, accsmpanied the Experts during all ths
visitsy in Indiz. A.brief sexminaz was genamily neld abt each industzy
or institution during wnich the sespe of zaaistmzcar agplicatices

wvas explainad t3 senisr maregemermt 2nu tachnicel stafr. Detailad
adiscussidns followed on probiems r2levant to ths particular Ladusiyy
ard %o possible salutions through the use of mzdistz=car tacanigues.

P

ity <of usiang Thaix

—

During visits ¢33 individual plants, the fzasisi

iscussad.

o,

facilities {3r trmcer demonstratiorn was zlso

The Croud proceedsd t3 SizmgzansTe o

3
N
(o)
4

Yavempasr azd

“m
i

i
id

cammensed iTg wazk with discussisig at 3 fellswad by visits and

discussiang 3 ather institucisns. 4 semingr w2z organised oy

Mr. Ong Casr Sanyg a2t SISIR representativesy £roz indusiries and fthe
uRivesgily were iavited. all aspects of Stucsr zpplicusisrs aercs

discuysed laclasing cuzsty and wastae dispasal.  Tna sszrm
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the keen interest of industTy
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Following discussions with the atalfl, the usefulness of

~
-

tracers {or studying varisus plant parametars such as {low mtas
at diflsrent Lscztiohs, leakages in heat exchangsrs, razidence ti
studies, etc. weze pointad cut. The tachmical staff of tha 2lant
were enthusiastic about such studies and the manzgssent L3 very
progressive. 24GC has agmeed t3 follow up this interast.

Y
.

3. University Dent. of Chemical Tachnoloswr, University of Bombsw i

S S, -

We visitaed the facilities far earzying cut sducatizmI-iyTe
demanstratisns iz the chemical e..s}i.‘:ae:ing depaztuent a:_:d aelé
"digcussisns with Prof. w.i. Sharma, fead of the Lerarztment. Foot.
Shazma explaired tnat demonstration experizmants are inciuded as
rart of urnder gmaduate curriculam and radiotzacars are used in
same of thesa demanstrations. The possibilitiss of damonstrating
experinernts on mixing of selids, solid-liquid, and liguid-liguid
phases, as well as flaw of liguid (pums capacity), gaes, solide,
atc., were discussed. Studies czuld alse be corductad ¢35 demonstiate
the extant of cack mixiny in 2-phase csntactsrs, the afisctiveness
of qiffarent designs of olandazs, difisrsnt types xx cslumn packiig |

raterials, indicatisn of dead zonein process veszels, rzsidarnce
time distributisn of visssus riuids in msactasrs, etc. ZPmof.
Sharms promised full cosgezutian inn tne execution of this sub-
project, and all ausistance £3 HAZC stacz £az czr=yiag out a

trzining progTamme. CSarticipation of ais departuwent coth in

lactures & demcustretisn asmerimen®ts would ca userusl.

4. Guinarmst Stzta Famtilizee~ Comgrtion ¢

2 chemiczl &
. s e 13 e - X Ay, - Yoz py = . L =T
petroensmice l risld in Zarwda. Thase planfs zrz La-ge & zsderm.

The GQIF2 ar
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Patrocnemicats Li
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G caras Polywers, Heavy Ygter Plant, 3aroca,

—
.
~

S o) a9 AP - < N d .. - - 3
£TC.  Ltne sawliAr wanx allengd®3 uy zoout 50 senior mumsg2uant aud
trunnicn L necpls. Uousilderabis LnterestT La trmcar tachnsissy

was missd. -



"S5e Nntioml Ormanic Chemicn i Industziaz Lid.

- 23 =

e had seperata discussiona wifh the mamgemant & senisr
“achpical staff of CSFC and IPCL. The marmagsme 1= of *thesa plants
13 progressive arnd the technical stall showed considerabla infarest
in the use 2i'm iotracars foT solving specilic plant procl -
They have izsicatad considermable Latarast for octainting trainizg
iz this tachnolagy. .

i —— e ——

Thig i3 a petrochemical camplex near 3omozy with probleas
gimilar ts thsse sncsuntaced i{n Zazada. 4 sewimenwith thedizx
sanggorant & tachnical staff lsd t2 profliizble discugsicaos ror

potential applications in theiz plant.

-

e . . - .
8. AuTormostils Genanrneh isanciatign, lrdiaz Soma (-

This resez>ca establistsant is cutmentyy engagsd il wear

gtudies explaying raqizaccive pistan zings izzagiztag at 33iC.

2}

The laborztary <nr—ies 2yt these msearch stugisy zox tha enticss
autsmotive ingugt=y in Ingia. They are intzrescaed i axpending
theis researca work t3 include carsmiunm-platad pigton =izgz,

cylinder liners, ard csther engins parfs.

The iRAZ armarged 2 visit to Zislaskar Eagineers Lid.,
where 2dditismal discussisns ware held on wea= studias. K=ZL
seezad relustant ts use short-term mdicactive waar studias o
the complate svaluatian of their enginas tut the advantagzs of

3uch ghart-terms sftudies Lor rzzid screening puTpsses waa agTsed g
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SISIR nas aone cans.‘.-.ie::ib.'.e H9TX ia ths 22
t=oubLia shcotily stemtiosns inm Inouatsy. Eswever, iar ine st
faw years, SiSIR's prissitias d2 nat seem U2 izmciude promoiion

ol tTaca:z tecﬁ:ﬁ:.’.sg' ri?:h.i:.dus‘;:-y. cma lndusTTiss tcowever use
tracars on thal>z cwn and 2 lazge exPerissent wus recaatly csnductaed
'Df tha Bort of Siagagoze Autlsriny using sadistTzcars Loz port
davelopmantT wozk, esgecially {o> sadizent t=mxsporT. 4 ssamd=zz
organised oy SISIR was atlanded By maze taa 30 pactisipants,

(spe ammmxuzs Z) and a numbBsr of quastisns wese mliszed o; ths
specific protlems i izdustzy. Ia
Mdaistzy

czrriad qut mmdiaftracezz tTznsport tiZe atudlas iz sawarz-sinas

T2
£ Tavissrmont, Zept. of Sewarage, ¥es rmave azlmwady

(9]

appea2d saxisus €3 usa trzcexs 3 estaosilisl csxftain poscess

pxmzataz in their sewsge Trestizent glants, az3d expressad ths
hope that TIDS/LAZS could supparze them in this zctivisy, The

s \

working s=oup suggesta. timft this zay te wazdad cut i3 past

-of the ECA sub prwizct ia tmcars.
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neld at the Caliex 2{Tice wasz atTarded 3y zembezme of
Stafsf, Srpitisn Fetssleum, & Singzgom Fevzslaum Compunmy, alss
S3=swuars. Lany Crmcax applicaticns zizad a2t sslvizg meilnex
problacg wers discussed. The Vamaging Dirmsctar, Calfax isia,

offared ©3 232i37 Ln the sxacutisn of this sub-pzsjiset, o=
speciziczlly, o7 sflerimy refinmszy facilizias {3z a trzczz

dacsnstmatian.

.
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IZZI, Mission Smcocmerndationg i

Tha Working Group received pesitive o-esponue and lntarsst
t3 the intzsductisn of this %achnolagzy at all indust=ial visits.

In no insftamce w3 a negative attilude szacsuntsred, 4T a few

vigits 2 scmewhat nesitant initial attiiude wga turmed ints an
enthusiagtic response. Indeed, ranagesme 'T perssnnal gers
asking thelir engineeriny nerscnnel wiy such zetheds were not

already being used at their plants.

In Singapwa consideraols rzgistracars torik hzs Seen
endartaken iz the vast (particularciy by the Port of Singapcre
Authority, tajor petraoleum refininy ccmpanies, slactronic
irdustriasg, & several othe=s with the aid of SIZ3I2 but Lhisz -
has rzilan off conaidergbly. Mr. Cng Chor Bong iadicutad tat

S

if a new demamd arvises, SI3IR wmould offer any necs3sary cogperztion.

i

'In view ot the above, the fWsriiny Group endcorses ¢

concapt of the UNDP nrogrmmme with the estabiishment of its
tm=ining progmemme at BARC and xith supplecental tommining at
SIZIR t:s strengthea the value of the tmaining pragram itselt and

%3 provide a stTonger tase for perticipation by Singapsze.

The Working Group strongiy reccmmends stasting the
progrzuse al the eariiaut possible date ts taka advantags <f
the enthusizsz xeuerated 2t this tiza. 4 pralconsaed deway
BefoTe the tmaining nregmee is insugurnctad znd sars

T2sulis «x2n ce abTzin=d will damanen such enthusizsm.ang will

*»

Tequire adaitisne i ef:i3rts to mmuincly intersi. icceordingly,
the woreing seoup urges » starting duts in 1983 ruther than

tne 1584 gnts inmcarsorarzd iz the Work Pilan docuzsne.
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The Worwing Group reccmmencs that 3A0C & UiDP sasuls sasure

glo3a coordinutisn ang rallow-up af inese courses with tha asssign-

[N

ment St experts £3 tne particlpating csuntsiss so tnat effsctive

-

trmansfar of tachnology is achiaved., 3Sudget poovision faz This

o~

componant shculd bDe initiated in 1983, and a substantial ccomponent

2'
o
(5]
w
o
(%)
[+
‘.,l
[e¥

included for 1984. Tha worizing gooup alsc sgmesss that 32
provide the tschnical expertise required ard the overnll zzragemant

af this sub-pzoject.

Pocigmines

- < Loimens

IV, Teinins

The traizning course amd demsnstratisn woxikshop aze dssignad

t2 include the fallowizg -~

by
lagamtsry expexizents z»d demonsization warikshons.:

11) A later one-week demsnstTatica-worksksv in Singmpste, couglss

with irdustrizl visits.

4ds Tmininme Coursa ¢ The warking gToup promsses & coursas consi-
lgctuzes and in-slant demonstraticn

~

would g9 %o Singaporce for a wesx fsz

Sinca ssma uncartainity prevails zs ta the organisactisa of
this fiml weel, we recsmmernd a deadlina af Apozil 1, 1583 by wnich
time 1T must be detarminsd whethner this zart of fha coumse can B

izplementad.

The three week csurse in India has been fraced t3 5e comulata

& comprenzngive & should enable the participants to initiate toacexs

wdT® in their own plants. The details of theirz csusse are cavemad
in Annexure-3. Annavurs 4 identifiss the indnatzial mlam=g and tha

t
pracesses rsgecmi2nded [3r dezonstozilisn wsrxszhcns.

]
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Admissisng ¢ me Working Croup reccmmerds $ T0 12 zarsficizants

~ EXO

{37 e2ach course. Saz=%icipants Lx the ccurse 3ust have eithar a

Y

basic degree in physiss cor chealstyy, witlh ‘ 3

1Y
b )
o
(%]
‘4
[1)
]
[
3]
"N
<
[
(]
H
[}

Lndustmial plant experience or a dagTee Lln chemical sngineering with

.em@ yeaz's plant sxperisnce. 4s fa>~ ag posaidle, pezticipaats

shsuld te presently workizng in Ilndustzy, 3o that upon comgplation

of the course they are abie to use *he kupwladge gz2ined and izitia
actiosn for the benafit af ftheiz industries. Wazrever posaibls,
candidates [sr pazticipatiom, wino cutline possibls applicatioms
for thelr indusizy, w#ill recsive prefsrsnces [{or adaissicn s the
course. This witl not limit those Lnstancas where raTticipants
foo2 ratizmal ressarch cantrss would intrsduce tracer technolsgy

ints theiz i{indugtrizs.

Egeminatizn 1 The wozking gToup recommands 2 small sxaminatisn

the end of the 3-week period ia Iadiz ard a certificats would

M
& o

issuad 2n kel of the UMDP t2 those participants whz succsse-~

2ully complate the csurze.

Administmatisn : A Course Dirsctsr shsuld ce appcinted for 22ca

csurse by the Matisnal countarpar® of India, at least § moaths

(1

Balfora the schedulad data 97 coomarcemernt 2f th

Scamdule 31 The Working Group recsmmends stxsngly that tha fizst

tmaining couvrse bte initiatad in the latzar part of 1963, zay
Saptamper ar Cetacer, t2 explzaif the iLntarest displayed by industzy

-

in toth India & Singapors during this Mission., Subssquent csurses

should te reld 2t yeariy intarvals., The euyuipment may e distzie
z g
‘buted amzng the participant csuntzias af thz 2nd of the Prsject.

Details of *thne additioral equimeent, wrizh 3ust be procuzed
Sy U.DP aza listad in Azrexurs 5. 3Sufriciant aguipzment L3 meco-
Tmended 39 that smalyr groups of fmainaes can canduct individual

Neasuremants duri 3 given damsnstrztion. These fndividual resulis

>
i
(‘-

’

can than fe compared acsng the zmound.
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TT Budsokt ¢ An estimaete of UsDP inputs at curvent

given celsw i~

UMBP Lz-puts ¢

1) 10 participants foz 4 waeks /per csuzse.
Yallswships rac 102/= pe ™ cousce.
t.2. rar 30a/m far 3 courses & 100CH/=am.

f.a.

2) Igtarnatisml travel .
30 perssons @ 15CCY averzge

per perssn

3) ZExpazts : &z/m.

4) Special nmucledonic risld & lataratszy
aquigrsant and {esacling aids.

5) Miscellonsous tmaval Lor coordirstion betwaen

Indian & Singapore countsrparts.

arices.t

[

3,000

§) Cantingsucies $3 zgeT urg2nt zepuiss, raoriw:tian

»

Jo03, winsr ifncidentals, duzizg demsustzatioca
warkishape, cast 3f ragisisstape aad foeigat cos-
Tz2s I3z Simjupore damzastraticn workshsoss,

1nweznal trmavel ete., t3r 5 year pgerizd.

a,000

4

247,0CCQ
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AND PEPUCHS VISLTED

seareh Centre

1. Larsan & Zoudms, Somoay

Lr.4.C.Zapen,
Head, Bydrmolsyy & Tm
Isgtope Groun, IZiHC,

Hr. R.R.Wamsckar,
laad, Radisgrarshy dection,
Isotzpe Graup, 34EC.

Mra & .“k‘} 240
Zaad, '.sctapea

Moo Ljmers, X
Croup, SaZC.

¥p. X.Xrishnosmuzthy,
Be-d, Radiaticn Ta
Is..wz:e Gpzup, Z&%

Ko, K-D..ic:zzgca -

e TV

\,J

Censml lanuger (72D

Zr. A. Bhatizchuzva,
sanuger, Foocess Usczuclagy,
& T Wozka.

Dr. Mishm,
Senisr lamger, .

L:L'. A o:.T“VBdi,
Chief Eizeutive, dC.
Hr. R.a.imudharn,
Procuectisz Yanzgarz,
Nyion Plant.

Mz, D.S.Nagkarni,
Productisn lansiew,
Zayon Fla:x:,

macers Secticn,

Sear. Ml Shazms

- - . ®e s o linmmremn y

Praf . of Cneaical EZnginearing &
Ctaliman, Scierntific acwigzry Commi
ts tne Feftrolguz Ministzy,

awt. af India.

~

[}



CGuisrat State Fert
Corpomtizn,

4o

Yatisnal Qrgnnic Chemicals
"nd..a Ltd.,, Thans-Balapur
Read.

Agtamablle P3gearch iasscla-
tiarx, FCOML.

SiIsz

Singapzre 2efimdag Sz Zta.ltd

£,

Fatisnal Universizy
Siagapom.
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H

Mr. M¥oosa Haza,
lanaging Dizectsr.

Xz, Snr:i::lha-,
Sgecial Dirscisr.

E\{r‘. M\QQI -Dhs m v
Plant Supdt.

.“d{f- Ko .a-l-u_r. ’.o‘;
Tiald
Maintenargs % Spe

Engizear,

cial Servicssa.

’
»

b‘r‘. Pa Ziu:o' o-,liemk-:r
Manager, lzinte nance Enginseriag.

U, Stukla..

Hp, Shastzy, Coe
Asgtt. Dizecta=.

Nz.Cnz Casr EZomg, .
Direetsz, Innustoial Ssrxvigas
Dw).s..on, SISIR.

Mr.Zanz Keng Van, _
Yon dastructive Testing &

4‘1..;:0,
Applied Physics Sectisn, SISIR.

Y]
oie o

¥r. Donald Gah EBack Swee.
Upr. Sarics Sismszda.

¥z. B.X.lumnny,
L.a. Dizacts

R
e
'\
‘..4
'L
[
!
e
f‘)ﬂ

- pt m

. I~ - ‘ ~ -

¥p. Jamer Zn, Zsfinszy Tacanis i Scpdt,.
- b K4 —

Mr. Hoger X zazy, Zoginser.

1) Pe=f. Laxai Ila.—-'yan,

Vizitins Dear £ . Af Thaws:
La--L.q TR1a23s3C r, -J.Dt- e w may) 3.C3.
\ - ~ . - - o -
2) Poaf. Fzizfatnraz, Prof. =L
* - — Iy
Tepartme = of Fuysics.
A . - .
3) Pmzfllirz. Lae, la-charge of o
. .., -
validaclisn taclility,lens. 2f Zhyrsies.
. - -
4) Brsz.iviaadran, Dent. of Zziazy.
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SISIR, as the Singapere National Countergart
, tor the T

UNDP/IAEA (XCA) Rsgional Fro

en Industrial Apclicaticns of Is
Radigticon Techneology, invi

O
(3 A & SN

Tta

: A Seminar on
Industrial Applications of Radicisctasic
Tracar Technology

Time: 0S2C - 1300 hcurs
25 Noveamtcer 1382

Place: SISIR Meeting =ocm 3
Sth Floor
SISIR 8uilding
17% KRiver valley R

caz
Speakers: Mr Bernard A. Fries
Mr Heng ¥eng wWan, SIZIR
Dr V.K. Iya, BARC, Indiaz_
Mr Cng Cner Tonz, SISIR

ons THmH Tih

 (Sines SISIR is just within the C3U, notorists drivieg in froe
outaide Ue realriciad One ey #1380 10 xnuw (Nabl ey say Sarv
thais car 4t LRa Tank Huag/Clesearcreu ivenus Car Zirx snizn Qs
oulaide the C3D).
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S0 W29 Movemuer Ls<ed)

Name

Foang Chee Lacng

Yong Checn Snen
Chee Sai XKitT
Les aAik 8eng

Teo XKali Eong

Ten Hong Xe=2

Chiz Beon Heng

Tay Kok Long ’Miss%
Yea rFanz Wanh EMiss

Donald GCch
Yeo Ksang waen

Wen Fo Kang
Ho Kim San

¥ong Liang Yong

Tai Chwee Jan
Tea Yow Choo

R H Fleming
"L.S. Quek
Ta."l '.N.'o I -
David Lim
Tan Chen Sian

Quek Khzi Hor

Lau Gar Ning
Chew Soocn Hoe

raf. Avadhani

0

A.S. Rajendra

g

ui Syn Kong
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ea T

surn Wai

Clive Starkay
Sunti Huagcsolkijgarn
Lim Chocn Siew

tanlay Ling Hcw Chiocn
noc Lese ieng
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Ministry of the-
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1 - T
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Zquipaent rav Tmwesr Techuolsgy Cources and Demonstratiosn Wozkshs

1., Psrtable, battery opermated, counting :tryatsms as f2llswa -

2

{a) Counting scalers for use with geiger and scin-

tillatisn counterss § esch 1 ca § 6CTC
o . (8) Count mata maters for use uith gaiger azd
R seinitiilatisn counters zultimnga unts
et 3 .
S 10 com tull saale & 2ach t ca'$ 5QCQ
P (¢) Guiger - lNuller tubeu ‘ -
f,.';"f ' £) Cacwa-ray tyve (heavy wall) - -
1-inen x 13-in. 12 2zch i ca § 1QCO

ii) Zata~-may type (50: -_’_,‘/c;xa wa Ld)

L a
ST ' 5/3=ia x T-ia(far \‘Sf{r ) 12 =ach tca § 8QO
S (d) Scintiliatisn proca, sizale cable typs, with 25

matarscanlss 2 suit (&) and (%)

nT 1% 21" iy I (1) crystals 7 such t ca § 830
E 2 2" Wa I (T1) crystale 3 2aci : 2a § 1000
RO .. (e) Strip cmmzt recordamzs tz suit () adsve

Zoasiote Suwvnliars

-

/ - . - - .
a) X/s. lucleaar Taterprises Lid., Bath Road, Leenhanm
Rgading 207 5P2, Yagland.

..

T,y rova, -3 . 54 ;S - 4
Lud Lx.nc,‘...gagauzaﬁ:.:nts Se, QGalk SCrest, Swesiwalzr,

y) Lud lund :‘.az;u*em-'nt_ Co.

¢) Nuclear Dovelscammnt Assncintes, Shawnee liasis:, anzasg, U

vi

1y .
iy E:Et N, gsagnuLa dy ”:l-{-

d) Lugwn’ orzsumecnty Cs.,
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e) Linear Recsrders, Irvine, Caiifsmmia, Usa.

Spare=, cavles, waternrool cases (gaiger tutes)

/’ o
anc enclissures (custom-esde 35 reduired

2. Efadistmcer Infscrtion Tyuizmant:

() Liguid imj

ctar T3 comprise

51
14

1) Hoka stainiess stesel double 2nded nrescuze-
- cylindar (2000 psi)
5C0 ml ecapacity 2 each
2) 3-£2.20Q00 psi stainless steel naedle
‘ valves. 4 each
3) d-in. 2090 vei stiintsss stasl
aquaTter tusn valves. 4 each

4) Braesurs gruges |

0-80Q pai 2 each
U-1200 psi 2 2ach
U=23C00C psi 2 ezck

(0) Gas Lniectsr ts czonrisa.
1) 1-inecn 2050 pei kigh pressure 3tael pir
‘ . . o er s Ca .
pressure staeel pige(is-inch Lamisy with

C-zingad sealad jocint, custsz zade. 2 ezcx

2) lieedle valves as above 4 esch
3) <sartarT tusm valveg as above. 4 3ack
4 ) Fraszwers guugss as atswe 4 agch

e

e

ca

ca

B

cz

c3.

ca

$

<A

e

e ¢a

Iy

L X

5,000

5C0
4C0C

400

1C0
1Q0
1QG

5C0
400
400
320

w
(v}
Q



Constant mate iaxjection nump 2 =2ach

c)
1 a) lal to aGul/minuts

8) 10 =l to 30Cml/zinute

tange of {low

- .,

Canstarey o= Q.15

Tusing ¢ Silicune 50 faet 2ach iype :
G.12"* 1.D. and C.i19"

laxz d-ive with

7557-30 ldastaxt

ne8.7013, ardéd 7015 will mee the magquiemsnt ’
Pawar requlmmant: Sattar speratisx or 2207, $0-¢/e AC
> 5 ve / 2 Tiq vesesve 1 Yoy - C
Supplizzz 1 a/s. Ccle Ramear Iastrument Co.
7425, larth Col Parzic Avenue
Caicags, Tliinzisg &7248
G.3.4.
30 3. gus Lenlk Detacrzres
ﬁ'g
PTracex Cus 3 :6
d3de of Cremtica ¢ Both continusus =nd Gromatigmzphd
e e S 1 e e e .s - - o nmh v b - . Y min e tee
.. =11 . )
Sensitivity 10 ce/cz of av with garcu=tagTz2n
2sdes & 1077 co/ec ar ev iz the <o
, timuous szupling =ode
™ tr_. o - ) P amoare sy mw -stq e «b - e ve =
- eeIST ! alasteen agiiviy f rugLler Wil 2
vee 2.
tilcleal-@3 ssurce
Sugpliara v o/s. 2.1l Industrial
C onusa Hoye, TRugistcxd
Cewbriae
- . CE2 4
ningland
~E3vizateq cust t 3 5QCa ‘
(B) Clhavwon leuk Detactsr Kit, wudal 10 wrich imeludes ¥, s
injection anpaxntus, 2 fms-iiquld gerarmtisn gystem zr° 536
detsctisn gnparmtun with recscdsrs. Coonlsta package fmom
ChavTon Hogenoein G3., Hlchasnd, Califzrniz, U4,
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3" x 3" well scintillatiam ezvstar (Ya

srohe complate with photomuliiplier,
gingls cabie.

Tescning aids

Portacie video Racording S,}'St::‘" with

cgmeT2, QIRITIT & czsetltes oo perjmanent

re¢arzing of field demonstratzans.

Phots-copyizi sachire (Xerox) far

o

rermzanant recsraing of

Fruisnt & Insuizmnce 23timatad at

-

Haplacazant cogts for eyuipmant Listad
agove ang L9r Jthar equipmant existizng
in ZASC for use withiz csurze r1maca-

worTl, witich may Se dacaged Juring e

‘S yasz p2zizd of sub-groject.

Grana Tstal

tiald dausnstrastion

: $ 5,000
: $ 5,0C0
: $ 20, 200

3 $ 95,020
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Short Term Test-Zvaluation Programme
for RPV lacex (RPVL)

Introduction

In accordance with the decisions taken at the Working Group
Meeting held in Takasaki in February 1983, it was agread that the
RRIMl) would éupply lacex to TRCRE and BATAN amd to set up procedures
for the following:

a) Technical assessment of RPV latax processapilicy in coagulant

and straighrt dipping.

b) Techmical assessment/evaluation of irradiated latax films

and £ilms from dipped products.

Owing to tachmical and economic reasoms, some minor changes
are made with regard to the amount of lazex to be ir:adiatad.
Accordingly, BATAN and TRCRE should izradiate approprizte amount of
laéexvfcr each treatment studiss, and using a2 suitable irrzadizcionm
vassal. The total amount of larax to be irradiataed is 150 lirzes
in eight 10 litre batches. Each treatment (for a particulax type
of latex) is about 10 kg. Fifty-siz lirres of the irradiated latex,
in eight 10 lizre batches, will be sent to the RRIM for tastings
and evaluation. BATAN and RRISL will recaive 12 lirczes of izradiated
lztex in eighr 1.5 licrs batches. The aggregation of the amount

of irradiaced lacex for differsnt cypes of testing is as follows:

Irzadizcad latex Amount
Latex properties 2.3
Tilm properties ' Q.2
Processabilicy 2.0
4.7

1) Nota: The Rubber Research Iascicure of Sri Lanka will be suppliad

irradizred lacex for test-evaluartion as a collzboracive efiors.
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Work Schedule

The Work Scheduls for the Test-Evaluation is shown in Table I.

Test Proc=dursas

I. Standard
Assessment/evaluation of RPVL is to be carriad out basad on

IS0 standards and procedures. Attached ars the appropriace test

methods:
Ref. No. Sccbg'and'field of applicaticn

IS0 471-1577 Methods of tasting vulecanizad rubber

IS0 37-1976 (E) Rubber, vulcanizad - Decerminacion of tensile
stress-strain properties

IS0 188-1876(E) : Rubber, vuleanizad - Accelerared ageing or

. heat-resistance tests

180 2285-1981(E) Rubber, vulcanized - Decermination of tznsicn
set at normal and high temperaturs

ISO 34-1879(%) Rubber, vulcanized - Detarminatiom of tezr

stength

II. Castc Film

The irradiated latax is castaed on a glass mould (170 mm by 130
mm or of abour similar dimension). It is driad ac 27°C ac &3%
‘rela:ive bumidisy or at 23°C at 507 relative humidicy or at prevailing
cemperacture and humidity. The chickness of the dried “ilm should -
be becween 0.83 and 0.75 mm (Ref. ASTM D 1764~62 (1870). The Zilm
is leached for 24 hours in wacer at room temperature and subsequently
oven dried at 70°C for 4 hours. The £ilm is then given post-aeat

treatment at 100°C for 30 minuras. The Film is then dustad csing talc.



III. Progessabilicy

a) Coagulant dioping

=

The "following coagulant solutioun should be used.

. Ingredients Parts by weight
Calcimm nitrata . 25

5 Water . 25
Methylated spirics SO

A clean dry former is immersed in a cocagulant seclution and parzially
dried (at 70°C) to leave a uniform layer of cocagulant over its
. surface. It is then immersed in the l;;ex at the rata of 130 =/min,
allowed -£o &vell there for an appropriace time to obtain the required
thickness and then slowly withdrawn at the race of 60 c:/m;n; The
thickness of the deposit should be between 0.3 mm - 0.6 mm. The
; . wet gel deposit is leached in hot-water (70°C - 80°C)’ for about 30
minucas. It is them dried at 70°C in an air circulating oven unril
moisture comtent of lass than 0.5% and followed by post-heat tTearment
at 100°C for 30 minutes. It is then dusted.
In order to couveniently determine the physical propezties
of the product, z glass plava: of 180 mm x 90 mm ¢ 5 mn (lemgth x
- width x thickness) should be used as a former. The edges of the
glass plate should be trimmed. A 200-cc. beakar is to be usad to
contain the lactex.
The glass formers can be cleaned either by passing chrough
hot dilure sulphuric acid or by scrubbing with diluzs decargent
solution, followed in =ach casa by a wacsr riazse.

B) Straight dioping

A clean dry former is immersed in the latax ac the razcs of 390

cm/min., and withdrawn ac the rate of 60 cu/min (no dwell time).
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The first latex layer is parcially driad at 70°C after which the
former is re~immersed in the latax at the rat2 of 90 em/min., and
withdrawn at the race of 60 cm/min. The daposit is oven driasd at
70°C. The product is then leached for 24 hours at room temperature,
oven dried at 70°C until the moistute content is less than 0.3%,
and then followed by post-heat treatment at 100°C for 30 minutas.

It is then dustsd.

c) Dipping characteristics

Dipping characrteristics should be studised by using the former
as described previcusly or using 2 boiiing tube or other convenient
means. The relation between deposit thickness and dwell times/
number of dips should be studied. The processing characteristics

should also be notad from possible defects such as pin-holes, webbizng,

laminzcion ecc.

IV. Ageing and Heat Resistance Tests

The test temperzture is 70 + 1°C for a duracion of 186 to 168
Dours. The tast conditions for dry films and dipped products aze
similzr. The tension sat should be done at room cemperatura only.
‘Stress at 5007 szrain should be studied for unaged samples only.

The irradiascion conditions must be clearly speciiied when
sending irradiacad latex. Also, the test repert should iaclude all

particulars as stated in the ISC standards.

V. Irradiacion Procedureszy

a) Macerials
HA and L& NR lacex test materials ars prapared by RRIM from

the same clone and supplied to BATAN and TRCRE for irradiacion using

2) Noce: Reccommended by TRCRE
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cobals~60 gamma rays.
b) Mecthods

1. Ten kilo-grams of NR latexes are irwadiatad in the presencs
of carbon tztrachloride (CCIA). The dose rata and the con-
centrartion of CCl, are listad in the attached Table 1.

2. CCl, is added to a well stirred YR latax wizhout emulsifier
and the latex is kept standing at least 16 hours befora
irradiation £o ensure the complers dissolution af cCl, im MR
particles.

3. The irradiation vessel is made of Pyrex glass and the capacity
of the vessel is about 13 liters. The outer diamecar and the
height of che vessel are 22 cm and 40 cm, rasgectively.

4. Two vessels are used for the irwadiation ac the same tize.
Four days are necsassary to irrzadiate 8 samples.

5. The average dose rate in the vessel is measured with a Cari:

dosimetsr. The maxioum and minimmm dose rTates are also measuresd

by using a Cobalt glass dosimerer.
6. The NR latex is stirred during irradiacion wich z convenient

instrument.
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c) Time Schedule

The time schedule of this study is shown in Table 2.

Table 1 _Ixzadiation conditions

JNo. NR latex dose (Mrad) eone. of CCl, (phr)
1 EA 2.5 o3
2 HA 2.5 5
3. HA 3.5 3
4 EA 3.5 5
3 La 2.5 3
& LA 2.5 5
7 LA 3.5 3
8 LA 3.5 3

" Table 2 Time schedule gf irradiarion*

MON TCE WED THO TRI
dosimecry F—-—-&
mixing of CCly, b 2

irradiation { N

*At least ten days ars unecsssary beforsz ir-madiarion for arranging

the schedule of irradiacion facilizy.
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29 March 1983

Sir,

I have the honour to inform you that the Internmational Acomic Energy
Agency and the United Nations Development Programme, in co-operation with
the Govermments of India and the Republic of Korea will conduct an
advanced training course and demonstration on radiationm starilization of
medical products. The advanced training-demonstration is scheduled for
25 Septamber - 14 October 1983, is part of the "UNDP Regiomzl (RCA)
Project for Asia and the Pacific on Industrial Applications of Isotopes
and Radiation Technology". Details about the training-demeonstration,
the specific schedule for 1983 and the raquirsments for participation are
set forth in the attached Prospectus.

Your Government is invited to submit nominations for the training-
demnnstﬁa:ion through established official chammels. We request that
your Government give special atrention and priority teo nominarting
qualified persons fzrom the ﬁedical producrs industry because of the
svecialized nature of the training-demonstration to be provided. At the
same time nominacion of persons from Government institutions dirsccly
invelved with your coﬁntzy's medical products industry will also be
considered. Nominations must be received by the Iatermational Atomic
Energy Agency, Vienna by 1 July 1983. Nominations raceived aftar that
date and applications sent direczly by individuals or by private iasti-
tutions cannot be considered. ALl nominatcions must also be accompanied

by the standard ILAEA personal hiscory form.
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Nominacing Geovermments will be informed in due course of the anames
of the candidatas who have deen salactad and act chat tizme will be given

full decails of the procsdurses to be followed wizh ragard o admdziscwarcive

and Zizancial macmars.

Accspt, Sir the assurances of my hoighest conmsideracion.

rlos Vélaz Qein
Devucy Dizectar Ganexzl
Department of Tachmical Co-operztiocn
£or DIRECIOR GENERAL



- 59 -

Prospectus

Ticle: UNDP Regional (RCA) Industrial Training-Demonstration
on Radiarion Sterilization of Madicazl Products

Place: Bhabha Atomic Research Cantre, Bombay, India and the
Korea Advanced Energy Researcn Inscicuts, Secul,
Republic of Korea

Date: 26 September to 7 October 1983 in India;
10 = 14 Ocrtober 1983 in the Republic of Xor=2a

Deadline f£or 1 July 1983
Nominations:

Organizations: Intarnational Atomic Energy Agency and the Unitad
. Nations Development Programme in co-cperation with the
Governments of India and the Republic of Korea

Language: English
Purpose: The purpose of the Training Course is to provide basic

training in and experience in radiation processing
tachnology relevant to sterilization of medical pro-
ducts and to demonstrata the applicaticn of this
taechnology in commercizl practice.

The Course is the first of three trazining-demonstration
aczivicies planned during che 1982-86 term of the UNDP
Regional (RCA) Project for Asia and che Pacific on
Industrial Application of Isotopes and Radiation

Technology.
Pareticipation The Course will be limitad to ctwelve perscons Irom
and Selection Project participating Governmments in Asia and the
Procadurea: Pacific with priorizy given to persons from the

medical products induscry in che Regicn.

Participant's Nominations from Govermment inscitutes and universities
Qualifications: shall be persons having industrial development and
. tachnology transfer respomsibilities associatad wich
medical produgts iadustry.

Prerequisizes shall include a universicy degree or
equivalent in the physical or biological scisnces
or engineering, and ac lzast ctwo years operating
experiencs in medical products industTy.



Nature of
Training Course:
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The Training Course will emphasize basic aspects of
radiation starilizacion tachnology appliad to the
medical products industry. The demomstration will
provide intensive in-plant training at a near commer-
cial level im which participants will take part in
the operation and use ¢f che Pilot Plant.

The first two weeks of the basic training will take
place in India. It will comsist of lectures and
experiments on basic radiation physics and engineeriag,
packaging materials, microbiology, disposabls medical
supplies and pharmacsuticals, markec systams zand
product develsopment.

The one week in-plant demonstration will taks place

in the Republic of Korea. Lectures will be given on
radiation effacts on medical products, dosimesry,
radiation bioclogy, plant mamagement and cperation,
maintenance and crouble shooting as well as commercizl
and economic factors.

=)
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Schedule and Location of Advanced Training-Demonstration for Radiation

Sterlization of Medical Products

Locacions Date
1. Bhabha Atomic Research Cantre 26 Septamber - 7 Qctober 1983

Bombay, India

2. Korea Advanced Energy Research 10 - 14 Occtober 1983
Institute, Seoul, Republic of

Korea
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INTERNATIONAL ATOMIC ENERGY AGENCY
AGENCE INTERNATIONALE DE L'ENERGIE ATOMIQUE

MEXIYHAPOILHQE ATEHTCTBO IO ATOMHOR 3HEPTHH
ORGANISMO INTERNACIONAL DE ENERGIA ATOMICA

WAGRAMERSTRASSE £, P.C. 30X 100, A-1400 YIENNA, AUSTRIA, TELEX: 1-12645, CASLE: INATOM YIENNA, TELEZTHONE: 2360

IN REPLY ".EASE RFFER
PRIERE DE RAPPELER LA REFERENC.';

14 December 1582

Sirz,

I have the honour to iavize the Government of i ts nominate a participans
ts attend the UNDP Industrial Projecz Special Training Demonctration of paper
manufacture using a nuclear concTol system scheduled from 28 March ro 16 4pwril

! 1983, Ban Pong, Thailand and Tokyo, Japan. This 1s the second of five Special
Training Demcuscraticus planned during the 1982~1986 tarm of the Ragiomal
(RCA) Project for Asia and the Pacific on Induscriazl Applicatioms of Isotopes
and Radiz:icn*?echnolcgy.

*  The Special Trzzn;ug~Deacns: atidn activities will Be carried sut in two

paTts. A two week Demonstraticn programme will be held fresm 28 March to 9

April 1983 sz cthe Siam Krait Paper Company (SK®C), Baa Pong, Thailand. The

Demonstrazion will be carried ocut by SKPC iz co—operation with the Govermment

of Thailand. A prospectus ocutlining the demomnstraction aczivities is atiached.

This will be foilowed By 2 one wesk Workshop scheduled for 10-16 4pwil 1983 2t

the Japan Atomic Induscrial Forum (JAIF) held under the auspicas of the

Governmenz af Japaa.

The purpose of the UNDP Special Training-Demonstraticn is to provide
practical knowledge and experiance suffizieat tc equip parzicipancs Ivom paver
magufacturing companies to assisc in technology tramsier and application in
the Regiom. Accordingly the Agency im ics seleztiom of parcticipancs for the
DemonscTracion will give firsz prioriny co izdividuals smployed in the Region's
paper induszry and nominagtad by RCA Goveraments. AC the same’ time wa wish to
recognize the importance of councerpart offizers from Govermmens insticzuticns
who will be direszly invelved in iandusczTial :echuolcgy crznsfer under che
Regional UNDP Proiect and wa encourage Cheir participation in the Special
Training=-Demcastracisn.

It would be appreciatad if your Government's nomination could be recsived
by the IAZA by 15 February 1983. All local arrangements for the
Training-Demonscration activizies will be manmaged by the 0Zfica of Acomic
Eaergy for Peaca (0AZ?), Bangkok, and the Japan Atomic Indusszial Fortum

il

(JATF), Tokyo. :cllowlng the selection of participants by the TAE', your

AfLtachment

m
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Govermment will be informed of all local plams for the Speciazl
Training-Demonscration by the Secretary Generzl of OAE? and the Zxecutive
Managing Direccor of JAIT.

In order to kaep our National Counterpart to this Projest in your councry
informed, we arz sanding a copy of this lacrtar to Mr. i

Accepe, Sir, the assurances of ay highest consideracios.

Carlos Vélez Cesn
Deputy Dirsesar Ganarszl

Department of Tachnical Cao—operaction
for DIRECTOR GENERAL
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Prospectitus

- Ticle: Second. UNDP Training—-DemonsiTazion Workshop on zhe Use of Nuclacmic
D -
Centzol Sysgems in the Paper Induscry

Placse: Ban Pong, Thailand and Tokyo, Javan

- . Daca: 28 Mareh - 15 April 1983

Deadline for ancminations:

15 February 1983
Qrzanizers:

- Incarnational Atomic Energy Agancy and the Unizad Nations Davelopmenc
Programme in co-cperation with the Govermments of Japaw and Thailand,
the Japan Acomic Industriazl Forum and the Siam Xraft Papar Coumpany.

Language: EZaglish

The purpose of the Special Trainiag-Demonscration i1s Zo provide
backgzrsund and sxperianca in the use of nuclaonic systems in the
paper induscry, their design; operacing charTacterisciss and
mzincanance scracaegias. .

This is the sacond of five zraining—demounscracion zccivicias
planned during the 1982-1988 tarm of the Ragional RCA Frojeet for
Asia and the Paciific on Induserial Application of :Isotopes and
Radiation Tachuology.

Parzicipation and Selesction Procedurs:

The Workshop will be limizad co 10 parzicipangs fzom davelopoiag RCA
Member Sztatas in Asiz and tha Pacifis with firsc prioviy given oo
the selaccicn of parzicipaants frsm che paper iaduseTy ia che Regicn.

Participanes' gqualificasicn:

~ ' ' Participancs shall be drawm from Regiomal Pager Companias and from
Gavermment Inscicugas haviag liduscrial developmenc and Cachnelegy
transfar responsibiliziss. Praraquisitas shall include Zormal
tTainiag and/or expaviance in induserial procsss conersl mezhods
and iasgrumencation, alectrenicss, induscrial produczicn and qualizy
~ceoneTol practice wizh emphasis on paper production. ’



Nature of the Special
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ra3ining—-Demonscration:

The Special Trainiag~Ddemomnscracion will emphasize practical aspecss
of use of nuclacunic coarcrel sysgams in the paver induscry anxucing
tachnical, engineering and ecsnomic factors. Background will e
provided in basis auslaeonics, elacironics, design enginearing,
onerz:ing characzaristics and maincenancs stracagias 2o be followed
for various types of induscrial nucleonic systams. Case studies
will be reviawed o demonscrata practical eczonomiss in zthe use aof
such systams in aczual paper amanufacturing iand induszrial sroduccionm
operactions. The Demonstzation will empnasiza cthe pyractical aspeces
of usa of nuclsonic.congrsl syscams iavolviag aczual in-olanc usa.
The first two waeks of the Workshoo will taka slacz2 ac rthe Sizm
Xraft Paper Company (SXPC), 3an Pong, Thailand, and will involve
participaction in all aspecss of paper manufacturs, process control
as well as product qualizy inspection praciicss. Productisun—ecsnomicz
output data under csuditions ac the SXPC plant will he raviswed aund
analyzad. The thizd week of the Workshowp in Tokyo, Japan ci’l fequs
on lectures ou appiisd characrariscics, maintanancs siracagises and
discussions of praczical ecomomics of such applicagious, -n:luding
investmancs 1a aquipmanc and payout in sarms of savings in raw
nacerzals, energy, planc dowa time, and improved product aualzhy .
contfol. Visizs will ‘alsc 5e made ta industrial plines and factorias
using auclagnic iasczumancs £or paper praduc.;cn—manu:ac:u.ing
purposes.

Arvangemenis:

o o

Selecrad Participancs 9ill racaive from cthe ILAZSA a2 stigend of
US345.00 per day in Thailand anrd JSS?O 00 per day in Japam. The IAEL
will aiso provida che participants’' round-erip 2is cickats, aconomy
class, Ezom their homa counczias to Bangkok, Tokys and cesura.,
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PROGRAMMT

THE RCA/UND? TRAINING-OEMONSTRATICON WORXSHEO?P CN TI=

USZ OF NUCZCONIC CONTROL SYSTZM FOR PAFER MANUTA =

- &

AT
Tha Siam Xrafs Paper Campany, 3an Zong, TIEAIIAND

Maz=h 27 - Apzil ¢, 1983

Sunday, Marex 27, 1883

- Particizan=s Armive 3XX and tTavel t3 Guest hcusa,

Sanpeng
18.30 - 17.42C - RegistTzazicn
17.00 - l2.00 - Qriantaticn
1s8.00 - 21.00 = Dinner Racsprticon
Monday, March 28, 1983
g8.00 - Q2.13 - Welcome Addrass by Thal Govazrmment CSZizial

- Welscmm Adcdress by SZ2C's Ganezral Maznacer

- Qren Remarks By an IAZRA Cfiigcial

998.15 - 10.00 - Coffze 3zsak

10.00 = 12.40 . - Fundamental of Pape= Making I

2.00 - 13.00 - Lunchsaon

13.00 - 15.Q0 - Fundamental ¢f Paper Making IZ

5.0 - 15.15 - Coffes 3rmak

5.1 - 17.¢0 - Radiaticn, Jew2szion ansd Measursment Lab.
- Tuesday, Marsh 23, 1983

cg8.0C - lg.G00 = Basic Func=iens <f NCS

10.00 - 10.1s - Caff2e 3rearn

18.15 - 12.00 - Inzzsd. 9f KPC's \ICS

lg-ac - 13.00 - Lunchean

13.00 - 15.00 - Intzod. of SKPC's NCS (Con=.)

15.09 - 1s5.15 - Cofime 3rmak '

15.15 - 17.00 - Syszam Cbhsazvation



Wednesdcay, Mar=m= 3

08.00 - 10.00
10.00 = 18.15

m'“v_s - 12.00 = =

12.00 - 13.400
13.00 - 15.Q20
1s.00 - 15.13
15.15 - 17.cCC

ThHresday, Mar=k 3I, 1983

C8.0Q -.12.Q00
I.Q.OQ - m-z&

12.00 - 13.00
13.00 - 15.40
15.00 = 15.15
15.15 - 17.00

- -

Priday, Aerzil 1. 1883

08.0Q - 10.48
10.060 - 10.15
10.15 - 12.00
12.600 - 13.00
i13.60 - 1s5.0Q
15.0Q0 - 1sS.1s
15.15 - 17.C0

‘SaTmuzsEay, Apzil 2, lsSs82

08.Q0 - 108.60
10.00 - 10.1S
19.15 - 12.400
12.00 - 13.00
13.00 - 15.00
"15.00 - 15.1S
15.1s - 17.q0

- 68 -

- Caffee Braak

* = Radiatispn-sSafaty and [lealtl Physics

-~ Radiation Safaty and Healsk Physicz

- Luncheson -

- Quality Inspec=icn Pracsics

- Cafise Ireak

- Qualisy Ixspecsicn Laz. Tsus

- Caffee 3ra2ak

= Iazerpresaticn’

- Lunchecn

< Intezrpracatniaon

- Caffee Brmak

-~ Intarpracacion

- Grade Chanca Lawtura

- Coffae 3rsak

~ Grade Changes Lab

- Lunchescn

- Issued in Querszming

- Cuffaw Rrmak

- Issueg iz Quers=m:in

- Preventive Mainctsnance of

- Caffae 3rmak

- Prevenzive Maiztsnance af

- Lunchecn

- Zeonemic Calculazicn

- Csffae 3rmak

> g4 =3 Ch-,ua
Comousar Quzputs

tar Cusputs

Inmeadussian cof IT3

?
R

Py

- Case Studies (Xrafs - Mulsiply Jacer)
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Sunday, Ao

s

- Sight Seeings
(TOUR RIVER XWAI, XACIAMASURT PRCVINGD)

Monday, April 4, 1883

08.00 - 12.00 - Casa Studias

10.00 - 10.1S - Caffae Irmak

1g.15 - 12.Q20 . - Casa Studiaes

12.00 - 13.0C0 - Luncheon

13.00 - 1s5.00 - Casae Stz=dies

l15.00 - 15.1S -~ Cofise 3rmak _

15.15 - 17.00 . ' = Disem=ssicn amd Conelusicns on Icopemic Calemlazian

m™asday, Azxil 5, 1883

09.00 - 11.a3¢ = Visiz the QfZice of Atmmic EZnarzgy Ior Peacs (QAZF)
11.00 - 12.00 - Luncheon
‘12.30 — 1s.00- - Visiz Good Ysar Flans

Wednesday, Aczil 6, 1983 (Mational Holiday) -

- Sight= Seaings

(TCTR ZANGXOX) : -
Twursdav, Aozil 7, 1383
© @%.0Q - 12.00 - Vigiz Thai Unicn Paper Mill
12.00 - 1L3.Q0 - Lunchaan
13.0C¢ - 17.00 - Visit Thai=Scons Paper Mill
‘Priday, April g, 1383
08.20 - 18.QQ ~ Discmssion & Reccmmendation
10.00 - 10.15 -~ Coffme 3reak
8.1 - 12.¢Qq - Closing
12.00 - 13.Q0 - Lunchean
13.00 - 1l7.GQC . . - Frae
'1s.00 - Fareswell Pz==y

Sazturday, Avril 9, 12983

= Depar= fox Japan




17 February 13983
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for Second RCA/UNDP Training-Demcnsae—aticn:

Procram..
workshos cn tha Usa cf Nuclecnic Contrzl Svseams
in +he Pamer Indus+ry 10 April - 15 April, Jacan

10:0Q - 10:30Q

10:30 - 11:30

12:44
14:25

14:40 - 17:00Q

Saturzdav, $ aczil
1:10 Azrzival Tckyo IZzom Banckek v
tay iz Tokyo
- Sunday, 13 Apzil
Free
tay in Tokvo
Menday, 11 April

Welcome Remarks by Govermment
rapresantativas

anéd JRIT

Qrientation and Ganexal Lecutis on Fapex

Gauging in Japan

Dy Course Dizectcz: C. Zonma
Senisr Engiznser
Papex Co.

Secnsiu

@%:30 - 13:30
14:00 - 17:00
1g8:aQ¢
20:15

Stay iz Tokyo

Manufacturing Plant
Shizucka (Xczayashi
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Wednesdav, 13 April

09:49 - Lv. Eeneda (Tckve) 2y aiz slane (JL303)
11:95 Ar. Chitgsa (Sacpore)
13:0Q0 - 15:0Q Visit Tufutsu Mill of Sanvo~-Xockusaku

Pulz Ce.

Stay in Tcmakomai

Thursdav, 14 April

130:00 - l4:QQ Visit Teomakemai Mill, Qji Paper Co.
15:0Q0 Lv. Chitose by air glame (JL-31§)
17:30 Ar. Eaneda (Tckyo)

Stay in Tokye

L21]

ridavy, 13 Azzil

08:30 - 12:15 Visit ¥ckcgawa EZlagcizic Works
13:30 - 17:00 Wrap~up Discussion (tacinical zoints)
17:30 - 12:30Q *  Dinner Meatiag .

Stay in Tokyo

Saturday, 15 Aprzil

Depaz<turs Izom Japan
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Participants %o the Second UNDP Training-Demonstratisn
on the Use ¢f Nuclecnic.Control Systams in the Paper Indust:y,
28 March - 16 April 1983, San Pong and Tokye

Bancgladesh Mr. Md Abdur Rashid Rhan
Dezuty General Manacer
Chemical Industxies Caxp.

.;

tadiz M=. Bk John
dead, Instrumentaticn Dept.
Rarzla. Newspring Project
Bindustan Paper Corp.
Mr. Shyam Jha :
Head, Instzumentation Degt.
Nowgong Paper Praoject
Hindustan Paper Corp.

ndonesia =, Moh. Ridwan
Paper Factory Bekasi'

Rem. of Rorea Mr. 30 Wong Rang
Assistant Manacger
Eankuk Paper Co.

Mzlaysia Mr. Ang Lee Yang )
Mill Managez
Paper Products

Philispines Mr. Nilo M Sayenga :
Utilities Instzumentation Sexzvice
Scot: Paper Philippines Izc.

Singancz= Ms. Jobyna Tan Suat Tang
Lamipak Incdust=ias Privats Limitzad

ri Lanka Mr. Randiah Tharumalingam
Assistant Engineexr . '
National Paper Corp. of Sri Lanka

Thailand Mz, Iad Scentiormarrom

Thai Union Papezr Mill Cao.

Mz. Vilas Cemanor
The Siam Xrait Paper C3.

Mr. Pornchai Choowongvitaya
The Siam XrazZi Paper Ca.
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DRAFT 18 March 1983

I have the fonour <o inform vou zhac the Izzarmacicmal Atomsic
Energy Agency and the Unizzd Nacions Development 2TogTzmme, iz co-
operatiomn wizth Che Govermments of Austzaliz and the ?Rilippines
and the Philex M¥ining Corporzticn Qill,ccnduc: an advancsd tTzizing
coursa and damonstracion iz the use of nucl2onic svstems iz che
miperzls industry. The advanced training-demomscration, 20 begia
28 August 1983, and of Zour zonchs durazion, is gars of the "TNDP
Regiomal (RCA) InduscrZal Proiect’. Dezgails abous the traizing-
damenstration and the regquirements for participacion a:é sét'forth
in the attached Prospeczus.

Tour Govermmenc is iavizad <2 submit :&miza:icﬁs Zar che
training-demonstration through astablished ofiicial cbz:neis: Wa
r2quest thaz your Govermmenwt give stecial acttanticn and pricTicy
%o nemizatizg qualiiied persons from che ainerzls i:dus::é teczusa
of che special;zed zatuzrse of the Srzining-demonstTzcion éo Se
provided. Ac cthe szme time zominazion of serscons fzcm Govermment
iasticucions dirsetly izvelved wizh your couzc=y's zmemarzls
induscry will alse be.csnsideradf Nominzrions zust je zsgaived
by the Intarzacional icomic Inargy Agancy, Vienma by L July 1983.
Nominzcicns recsived aftar chan ta and 3pplicacions sanc dizesctly

by individuals or by privacs instizucions canzoc te comsidared.

"

All zomizarions musct be accompaniad Sy the standarsd LAZA personal

history form.



zames oI the candidaces wino
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Nominating Governmencs will be informed in due course of i

have Deen salaczad and ac that zimza

will be given Zfull deczils of che proceduras 3 be followed with

ragard oo admizniscracive and financial macters.

Accape, Sir che assurances of zy highest considarzcicn.

Ve
Carlos Vélaz Ocan
Depucy Dizsczor Gemerzl

Departmenc of Tachniczl Co-operaciocn

for DIRECIOR GENZRAL



Data:

Deadline for
Yomizmations:

Orzanisers:

Lan: =

Purpose:
s ————

Participation
and Selaction
Procedurs:

Parricipants’
Qualifications:
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Prospectus

UNDP Regiomal (RCA) Industzriazl Training-Demcmstzation
- On=-strz2am Analysis and Comtrol of Mineral Concen-
trators amploying Nucleonic Systams.

Sydney and B3risbane, Australia; Manila and Baguic City,
Philippines.

28 August to 24 Septamber 1983 in Australia;
25 Septamber to L7 December 1983 in Phuilippines

or

8 January to 31 March 1984 in the Zhilippines.

L July 1983.

International Atomic Energy Agency and the Units
Nations Development Program in cooperatiom with the
Govermments of Australia and the Republic of the
Philippines; the Commonwealth Scientific and Industrial
Research Organization of Australia, the Julius
Rruttschnict ¥ineral Ressarch Csntre of the University
of Queensland and the Australian Minerzl Develcpment
Laboratories; the Philippine Atomic Energy Commission
and the Philex Mining Corporation of the Philippinss.

English.

The purpose of the Training Course is to provide
background and experisnca in the use of auclaouic
systams for ou-stream analysis of minerzal sluxrrTies,
and the application of these systams to control of
mineral concentTaLArSs.

The Course is the firstc.of two training-demonscration
activities planned during the 1982-86 tarm of the
UNDP Regiomal (RCA) Project for aAsia and the Pacific
on Industrial Application of Isotopes and Radiation
Technology.

The Course will be limitzed to twelve persouns Zzom
participating Govermments in Asia and the Pacific
with priority gziven to persous from the mineral
industry iz the Region. Persons from Government
instituctes and universisies having indussrial develop-
ment and tachnology transfer respomsibilities will
also be considerad.

Preraquisizas shall include a university degree or
equivalent in mecallurgzical or chemical engineering, at
least two years operating axperisnca in a mineral
concentrator, and currencly to be workiag in the
minerals iadustry.



Yarure of Trzin-

ing.Course:

The Course will empnasise praczical aspeczs ¢f use
of aucleonic on=-stTezm analysis syscams and ochar
control sysctams used in the minerzl induscry including
techmical, angineering znd esconomic factors. I will
orovide Lacsnsive in-olant training on concxel of a
copper flocacion canecencratsr ia whiza parsiaipancts

=2

e
e 1 T ———] e
COTIITTIL sTTzce

will cake part iz davelopmenz of gias.
The first four weeks of tie Course wilil zaka plzce in
Auscraliz. Twe of zhese waeks will comsisc of lacrures

and exparizencts an sasic auclasnics, alasrronics, and
applicarion of nuclzomnic systams co =Emeral processiag;
cha third waek includes visics co the 2anufzctursr of
zhe on-strsam znzlysis systam apd T2 a2 concsngIacer i
wiich zhis systam is cperating, and Zourth week
will comsist of laczuzes and experizencs ralazing to
control of mimeral concentractors. :

;
-
a3

-
|

Twalve weeks will be spenc iz the Philippimss: ome of
thasea weeks will involve a coursa rcalaciog 29 om-stTsanm
analysis ac the Fhilippize Actomic Zzergy Commissiom.
The rest of che cize will be spenc ac Thilax Mining
Corporaticn’s Bangat comcentracor whers participancs
will work diraccly wizh staff of the Julius Tzurccschniszes
Mineral Research Cancre in improving comitsol using
informarion from cu-str2am analysis and ocher sezsors.
T21% of che parsicipancs will spend sizas z=ouiks in
Philiopizes iz the lasT quartar of 1583, amd cle
other half in the first quartar of 1884,

.
o -
a1
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Schedulz and Lacazion of Adwvanced Training-Demomnstraticn for Mine-zl IndustTv

Locations

1.

CSIRO Divisiom of Mineral Physics
and co=-operacting corganizzcioms,
Luzas EHeights, NSW, Ausctrali

Philippine Atomic EZnergy
Commission, Quezon City,
Philippines

Philax Mining Corporation,
Baquio City, Philiprpizmes

Date

28 August - 24 Septamber 1583

25 = 30 Sestember 1983

or
8 - 13 Januazy 1884

1 Oczober - 17 Decembe= 1983

- QT -

14 Jamuart - 31 ¥zrch 1584






~

1983 RCA ACTION PLAN
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INTERNATIONAL ATOMIC ENERGY AGENCY

INTRROFRCE MEMORANDUM

The Dirsccor General CBATE  January L9, 1983

QUR REX,

M. Zifferero vouRm REF.:

DOG-RI

1983 RCA Acticm Plan

Actached for vour spproval is che rescommended 1983 RCA accion Plan

amount of US33,448,238 (Ref. Tabla l). Current and planned
pation in individual projects by Member Scaces is shown in Table 2.

Qf che planned budgec, USS$2,876,238 is projected as zhird-year
£ic on lnduscrial

h
-

tions of Isocopes and Radiaciom Techneology.
An amounc of USS572,000 will bSe required in 1983 for research
s and project review meetings. This amounc compares co che 1982
ad costs of US3504,000.
Tor 1983, che ra=commended allocation of funds for rasearzh contracss
ject meecings is as follows:
1. Regular Agency Research Ccencrac: 3udgec 083397.00C
2. RCA Member Scaces Concribucions JSS173.000
A. Govermmenc of auscralia UsSs33,3800
3. Governmenc of India 50,000
C. Govermmentc of Japan 70,000



- ii -

The Govermmenc 9L Auseral 5 2xpeczad 2o maka a zocal cash :ancr*bu:fon
of approximacaly US3332,097 czo support 2Ca drojects in che L1383 £
These funds will be usad 2 supocrt che Regional Cocperszcive Researczh ?:o.ac:
on Lsoccope applicacions 25 Hydrology and Sedimencology ac 3 lavel of
US353,000 in casa, and zhe >alancs will De used Zor che UNDP Pwcjscc an
lnduscrial Applicacions 95 Isocopes and Radiacion Tacanology.

The Represancacive 3 ladia announcad ac zhe llza 2CA Meeciag in
Sepcamber 1382 chac ais Coveramenc would maka a2 special comcrizucicm I3
ACA in the amounc of US3S0,J00 in 1983. These Zunds will He used zo suppors
1ew ragional cooperative rasearch srojecis on 3asic scisncas usiag aucl
resaarch ceaccars and 7O0MTe Zeneraccor syscams.

The Governmenc of japan 15 axpectad 30 maka 3 cocal conerisuzion in
casik and kind of aporoximacsly US3560,32C zo support RCA projeczs in 1983,
The funds will bSe usad co supporz zhe Regional Cooperzcive Researctlh PTojaccs
on Food Irradiacion, Cancar Therapy and Nuclear Medicine, ac 3 lavel of
US370,000 in cash, and zhe balancs will bSe used Zfor the UNDP Projecc on
Indusczial aApplicacions of [socopes and Radiacion Technology ia cash and kiad.

A Eull UNDP provosal anciclad "Ragiomal RCA Projecc for As

2 and che
Pacific on Induscrial Applicacions of Isocopes and Radiacion Tach

“noxogV” was

i
X
~
<

implamenced on aApril L, 1982. The project zargecs an 2xpendizurs of US312,482,%413
over its 8-year carm fzom L9980 o 1987, 1In 982 he sub-arojecszs on Radiacion

processing, Nucleonic Concrol Syscems, Von- daszruccive Tascing a2nd Nuclear
IascTumenc Maintananca were fully implemencad. The 1983 UNDP project
axpendigures ar2 ascimaced ac US32,8748,238.

The 1Qch anniversary of RCA was celabracad in counjunccicn wich zhe
Fourth RCaA Working Group Mseciag in Luala Lumpur, wich 3 dadicaciom of
invicad laczures by disciaguished soeakers of several Member 3caces.

Implemencacion of 2 new grogramme on Medical Applicacions of Nuclzar
Tachniques was urgad oy che MYember Scaces ac zike 1Cch RCa Meecing ia 198%,
and the draf: psrocject provesal praparad 3y the 3ecracariac was fully suppcrzad
oy 3CaA Councries ac cthe 4ch RCa Working Group Meecing and zhe lich RCa
Meering in 1982. This drafc proposal comprised four fialds, including cancar
therapy, nuclaar medicine for chyroid and liver diseasas, diagnosis af
parasitic diseazses, and F%mp, generacor syssTams. Lae Sirsc shasa of zhe
sroject will be Zunded by che igency, Iadiz and Japan ia 1983,

The Govermmenc of Viac Nam informed che igency iz Jecober 1982 of ics
participacicn in five RCA projsccs, including zhe UNDP Induscrial 2Pwojace,
Food irradiacion, Hydrzology and Sedlmencoch‘, Nuclear Iasctumenc ¥aincanancs
and Nuclear Madicine.

A Summary Report of che llch Meecing of Reprasencacives of LA Memper
Stacas, which iacludes 3zrogress raporzs of aporoved CA grajscss, i3 aczached

as appendix L.



Taols .
1383 WA ACTION rad
Zscimacad oscs
1383
1342 Tocal lases
Jeojees Tlzla Jeziacs Jificar Ticai Zoses  ConcTaczi. teeciags. :c3.; L I36w=i387
UMCP ?=sjecs 3n laduscTial ippiisacions of 2.2, Towiar 32.794,328 52,374,238°7 34,.33,.36
ls30cages ind laqiacisn Tachnology
Tae Jsa 3¢ laduced Yucacicns ar lzpravemenc A. digka *%,200 3Q,200 30,300
3¢ Srain .agume ZTaguciion
Ts0d Irragiacion ?. Lsaharanu 310,300 =3.2007° -20.300 '
. L 3)
Nuclaar Techinigues 2o Imprave Jomescic J. lJargia 32,300 s, 3C0 290,300
Jufiala ?voduccian
seartlizacion of 3iolegicai Tlssua Geaf:s . Mukheriee 19,300 33,300 180,300
{ealcheceiacad Invizonmencal lesearch 3. 4'Saku -3,300 10,300 - 140,200
Nuclaar lascTumenc Maiacsnance 3. Vyiscar 33,200 23,300 100,300
. . kD) .
3asic 3cisnca using lesearca sacsors . Yuranaka - 3,300 133,300
. R ’ - . L) .
l30co0e ipoiicacians in dydralogy ind 3. 7ayne 35,800 35,300 110,300
Sedimencsiogy
Semi-dwart Mucanes {oc iss laprovemenc T. Qawai 3Q,3C0 33,200 200,200
3iogas Irom Agriculiural lesidues™ J. Linagquisc - - -
2 - - . L2 mand) . 3)
{morovemene 3f Caacsr Therasy T. [wasaki - -3,3C0 322,200
: : . 3) . kD)
Mucisar Medicize Zar Thyroid ind Liver Jisaasas 3. Vavrejn - J0.3ce ~30,2C0
2 ; . , )
Yuclaar Tachnigues or Trsoisal Parasicic J. Cascealing - 31,300 108,3Q0
Jisaasas ’ :
;39 - - I . vm amm 3 e amm 2)
Javaicpmene of MTe ldneracsrT, Jyscams 1. 7era wuiz - N 12.300 w&d , 300
vorking Jroug Mseciag 3. Yachi »,300 -,300 +8,300
$3.3CC. 325 53,243,138 37,372,136
WIS IMIRIT A WA WIS

1) The ?rsjecz on lnduscrial spplicacisns 3f lsocopes ind Radiacism Ticknology is Zundad Hv UNOP ic 31 lavei 3¢ 33&l,533;
3y CA Covermmenc3 3¢ 3 Lavei 3£ USS1,387,417; 9y iandusgTias 1¢ 3 lavel 3£ U33147,158. The Jovernmenc 3¢ Jacan ias
2ade 3 cash congrisucion of US3195,300 in 1981-32, and is axgeczad ¢3 =ake 1 <3neriBucicn 3¢ US3490Q,320 La =asn ind <iad
in 1983, The Jovermmenc of iuscTaiia 1as nade 3 cash sanczibugion of 7S38,0C0 ind i3 axpectad I3 Take 3 soSneribBucion
o€ 1S3457,397 ia 1983.

1) Tha Covarmmenc 3f Jacan 1as ~wade 4 33sf :isneviducisa if U83235,30Q0 izem 1380 15 1982 ind .3 :xpecIad I3 7MEKa 3 isnETIIULLIA
€ 7S340,300 ia .983.

1) A special zomneriZucion 3y e lovermmenc 3£ ladia o€ US343,300 wiil Jung ke zew 3r3:recI in tasic sciancas :31ag c:saarcl
22aceors.

+)  The Javernment 2f iuscTaiia 33s zade 3 coneTiducion ia cle vears 1979-i%82 :scalliag 7S3370,300 ind is :xpecsaq 2
aake 3 omeTibuciaon 3 YS353,3Q0 ia 1583,

3)  2apz 3¢ ke z3st will 3e 7othe Iy an expeczad :3ncTidugion 3y 2 lovermtmenc 3¢ Jagan 3¢ US330,200 iav aedical ane
Jiciogical gelicacisans in L1983,

3) A speciai zameriiucign 3¢ le Tovermmenc ¢ -adia af US31C.3C0 wilil e usea 13 Iume 3 art If ihe 3jrelacs 13sc.

7} ?Phasa II 3¢ t2e srojac: iancarming filoc-scaia tesaarsh ind 2aveicpmenc wiil e iarZiacaa ia 1384 susjecs iz ;vixiaet;izy
£ iunds ind :gneridbucgions Iam CA Covernmencs ind Iclers.

i) Phasa I 3 i2e 3voject 3ncasming laorovement 3 Juffalo gooqueziasn Yiil se larziacac in 1984,

3V laciudas iTaiaing :durzes .a ‘hasa I 3 ile 3rsjecis.

- igoroved Jencding ivailaoil.sy
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Appendix 10

1984 RCA COST PROJECTION

Proiect Titl 1983 1984
rojec tbie Total Costs Total Costs

UNDP Project on Industrial Applications 1)

of Isctopes and Radiation Technology 2,759,668 $1,802,759

The Use of Induced Mutations for Improvement

of Grain Legume Production 80,000 73,000

Food Irradiation 40,000 82,500 2)

Nuclear Techniques to Improve

Domestic Buffalo Production 44,000 85,000

Sterilization of Biological Tissue Grafts 35,000 30,000

Health-related Environmental Research 30,000 74,000

Nuclear Instrument Maintenance 45,000 60,000

Basic Science'using Research Reactors 40,000 40,0C0 3

Isotope Applications in Hydrology and

Sedimentology 55,000 25,000

Semi-dwarf Mutants for Rice Improvement 68,000 73,000

Improvement of Cancer Therapy 48,000 130,000 )

Biogas from Agricultural Residues* - -

Nuclear Medicine for Thyroid and Liver Diseases 30,000 " 155,000 3)

Nuclear Techniques for Tropical Parasitic

Diseases 31,000 40,000

Development of 99m-Tc Generator Systems 22,000 5C,000 6)

Working Group Meeting 4,000 : 4,000
TOTAL $3,331,668 $2,724,259

iy

2)
3)

4)

e
W

The Project on Industrial Applications of Isotopes and Radiation Technology
is funded by UNDP at a level of $630,200; by RCA Governments at a level of
US$1,025,290; and by industries at a level of US$147,269. ,

Cost until August 1984 including 1983 cost, funded by Japan contribution.

A special contribution by the Government of India of US$40,000 will fund
the project. :

Part of the cost will be borne by an expected contribution by the Government
of Japan. 1Includes one training course ($80,000), funded by IAEA.

Includes one training course costing US$90.000, funded by IAEA.

A special contributicn of the Govermment of India of US$10,000 will be used
to fund a training workshop.

Approved pending availability of funds.
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Sepcemper 21, 1982

REVISED DRAFT

“ORK PLaN TOR THE PROJECT ON
MEDICAL AND BIOQLOGICAL APPLICATTIONS OQF NUCLZAR TICHNIQUES

The Project will be carried ouc in three phases:

Phase IL: Cooperacive research projects zo develop the mosc suiczable cechnigues
1983-1985 for the region and genaral craining for escablished zachnigques.
Phase II: Training programmes to Cransier che cechniques established im Phase I

19841987
Phase IIL: Escablishment of a demomscracion Zraining caencza in che region

1986-1989 (subject tco Efurther assessment).

PHASE T (1983 - 1585)

1. Radiacion Therapv in Cancar

a) Cooperative research oroject on the improvementc of cherapeucic gain

using convencional machines by che scudy of irradiacion schedulss, comoimed

treacmencs of radiacion and chemical and/or paysical means.

10 congracts aver 3 S=year zarm 200,000
(1982 - 15835) .
4 coordinacion commiczaes 50,C00
$25Q,000 ‘
%) Training workshoo on '"Radiacion Therapy in Cancer''. To be held in

Japan ir 1$83, organized sy JICA for RCA councriss. The gurpose will be
2o zrain medical doccors chrough leccurss, visiczing laboracories, informacion

axchange, and discussions.

10-15 parcicipancs, 3 weeks $30,3CQQ

1983, Japan : (JICA)

3.  Nuclaar Medicine for Liver and Thvroid Dissasas '

a) Cocgeracive rssaarzh orciect on che ascaolisimenc of aucizar madicine

mechodologias for diagnosis and ctreacment of chyroid and liver disesasas.
10 concracas over a 2-year carm (1983-34) 3120Q,Q200

2 coordinacion commiccases 30.2300

$130,3CQ




5) Training workshoo on ""NMuclear Medicine”. To be organized by JICa

in 1984 for RCA co crain medical doczors in auclear medicine procedurss.

10 -~ L5 parzicipancs, 5 weeks $ 80,000
(1984 Japan) . ) (JICA)
3. Nuclear Techniaues for Trovical Parasicic Diseases

Cooperacive ra2search oroject 2o ascablish a final procadure for
L -

immunoradiomecricassay for diagnoscic tasts in parasicic disasases, including
>

schistomiasis, filarias and malaria.

11l concraccs for one year . 533?000
Supply of ancibody 5,000
Computar cost 3,000
Coordinacion meecing 15,000
Evaluacion meeciag ] 15,000
(1983 - 1984) $71,000
4. Preparacion of radiopharmacaucicals

Cooperacive rasaarch oroject on che developmenc of a Tc-9%m generacor

system using low specific activicy (a, y* )-produced Mo-99 ia low power

T2aCciors.,

Research concracts over a J-year tarm $ 105,000
Three coordinacion commictaes 43,000
Supply of cwo secs of prococype - 20,000
(1983-1983) ——
$ 170,000

PHASE II (1984-1987)
,Training courses on sub-projects co cransfer technology chrough ctraining
medical doccors and medical physicists who will be the cors gpeocple in che

raspaccive councries.

L. - Training workshoos on rcadiacion :r2acmenc of cancar of che ucgerus
c

using remoc2 and manual afrer-loading cachniques

10 parcicipancs, four wesks 5 30,000 (1834«)
(including aquiomenc)

3 0 {1Q8A
loading aquipmenc is availaola ; 3. 80,900 (1983)
(1984, Pakiscan) . $160,000

(19886, Sri Lanka)

Pakisetan, wheres boch manual and zemoca after-

2. Training courses on diagnosis and cancer cherzpov Bv using CT and

Linac for medical oshvsiciscs and docrors

10 parcicipancs, 5 weeks
(1985, Singapore) _ $ 30,0c0
(1987, Japan) . 80,000

$160,000




- iii -

3. Training courses on auclear medicine for liver and thvrnid diseases

15 participancs, 5 weeks

(1984, Thailand) | s 90,000
= (1985, Malaysia) 3Q,000
(1986 Indonesia ) ‘ 90,000
'(1987, Philippines) 90,C00
360,000

4, Training courses on auclear tachnigues for diagnosis of =ropvical

parasitic disaases

13 parcticipancs, Z weeks

(1985, Indonesia) $§ 35,000
(1986, 35,000
$ 70,000
5. Training csurses on oragaracion, concrol, and ugilizacion of

99mre and 1311 labellad radioccharmacaucicals

15 parcicipancs, 3 weeks

(1985, Auscralia) : ' $ 80,000
(1987, India) ' 60,000
$120,000
8. Training courses on-:he nreparation, conerol, and u:ilizacio; of

radioimmunoassay kics

15 participants, 5 weeks

(1984, Auscralia) $ 60,000
(1986, Malaysia) 80,000
(1987, Thailand) 60,000

§180,Q00

PHASE III (1986-1989)

Escablishmenc of a regional demenscracticn=craining cencre is zhe zoal of
Phase III. This cencre will Ye used for syscemacic and concinuous craining
ds

ie

(41

of medical physiciscs, medical doczors and medical anginsers ia che
of nuclear medicine, radiacion cherapy and cadiopharmaceucicals.

The raquirad equiment is liszed telow:

Linac $1,300,C00
Y -camera 200,000
CcT 5Q0,C00
Line for preparacion of radioimmunoassay Kics 130,9¢C0
Lina for preparacion of vadiopnarmacsucicals 100.000

52,930,000



- iv -

Careful assessmenc of the cancre should be made in terms of benefics,
financial resources, location, maincenance capability and cimiag. & scudy
mission planned By che Govermment of Japan co visiz RCA councries in 1383
will provide useful informacion for chis assassment. The experience gained
in CRPs and craining programmes should be reflecced in the assessmenc.

An experts team should be senc by IAEA to make a final assessment and 2o
escablish a project plan in 1986.

Experts mission for assessment and planning $ 16,000

4 axperts, 3 waeks

(1986)
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INTERNATIONAL ATOMIC ENERGY AGENCY
AGENCE INTERNATIONALE DE L’ENERGIE ATOMIQUE
MEXIYHAPOILHOE ACEHTCTBO [TO ATOMHOH 3HEPTHUH
ORGANISMO INTERNACIONAL DE ENERGIA ATOMICA

WAGRAMERSTRASSE §, P.0. BCX 100, A-1400 VIENNA, AUSTRIA, TELEX: 1-12645, CABLE: INATOM VIENNA, TELEPHONE: 2360

IN REPLY PLEASE REFER T
PRIERZ DE RAPPELER LA REI"'ERENCZ.

7th January 1983

Dear Dr. Ramanna,

Following your visit to the Agency, on 9 December 1982, my
Department has considered several possible approaches on how to
utilize the funds offered by the Indian Government Ln support of the
RCA activities, in an optimal manner.

Several ideas have been developed, and I would like to present
three, asking for your comments and opinioms.

1. Computers in nuclear sciences

Attached is a proposal for a regional project which will be
submitted for comnsideration by the Technical Cooperation Programmes
Division, and is proposed for Africa. It seems to me, however, that
a scheme as proposed here, might be of considerable value also to the
RCA ¢ountzies. The proposal has some interesting merits.

- it benefirs all hranches of science,
.= it can be easily modified for RCA by limiting it to the 'use
of microprocessors and desk computers in research reactor-

oriented studies’,

- 1f the Indian scientists would contribute to the development
of the specific methodology for such training, part of the
donated funds could be used to promote this work.

2.  Fission studies and neucron scattering research

Such a project would be orienced mainly towards basic studies
in nuclear and solid state physics, and in radicchemisczry. The firsc
step in its implemencacion would be an extended workshop, where the promising

of e

Dr. R. Ramanna

Director

Bhabha Atomic Research Centre
Trombay, Bombay 400 085

INDIA
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topics would be investigated, and the strategy for further cooperation
would| be elaborated upon. Subject to the outcome of the workshop (which
should be mainly technically oriented) several ways of future cooperation
zan be envisaged:

(i) Organizacion of a common project, to be executed in one
of the research reactor centres. To start with, a simple
problem should be selected, the scientists from the region
should come togecher, form a team and work together, for
a period not shorter than three months, preferably six.
A paper should be one of the resulcs of this cooperation
and should be published. The Agency could contribute to
this by the appocintment of a short-cerm high level expert.

. -

(ii) If the topic requires it, a team of scientists from :the

, region could be organized to propose and implement a
prcject at a nigh-flux research reactor.

(i1ii) The assistance to individual projects can be offered in
view of personnel exchange, and appointment of short-term
preferably Indian scientists to other research reactor
laboratories in the region.

It should be convened in BARC because 3 good library with up-to-date
numbers of different journals will be needed, and should be scheduled for
14 days. :

3. Development of Tc-9%m generators usiug low power research reactors
The objective of the project is %o develop an appropriate technology

for the production of Te-99m generator systems capable of being used with

low specific activity of inexpensive natural MoO3 (30 - 100mCi/g) produced

in nuclear research reactors of relatively low thermal neutron fluxes

( 55X 1012 n/Sec. cm2) and to test the routine performance of the

developed generater, (a sublimation or solvent extraction generator) in

the environment of a radiopharmaceucical unit of a nuclear medicine service

either in a hospital or nuclear research centre. :

Few of the most immediace benefits to RCA countries that can be
expected from the project are: .
- better utilization of the available ressarch reactors of the

region for the production of radioisccopes, im particular of
Mo=99,

- greater local availability in remoce centres of Tc-9%m for
use in diagnoscic nuclear medicine studies.

,/o-
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| Te start setting these ideas in motion, an initial coordination
meeting and a workshop should be convened in BARC with a duration of
two weeks. The meeting would be attended by senior scientists from
nuclear research centres of the area involved in the production of
radioisotopes wno at the same time, if possible, should also be responsible
for the respective research contracts in the frame work of this project.
The meeting will review and discuss the technical and economical aspec:zs
of the available options (sublimation and solvent extractisn) and will
assess their potential and significance in the origin.

The workshop is intended to familiarize the participancs in a
series of lectures and exercises with the technical details of che
radionuclide generator systems.

In the meantime, we have received a telex from Dr. Iya proposing
a 2 week workshop in BARC om production of Tc-9%m generators. This
proposal is consistent with our idea, so that we will arrange the
workshop in consultation with Dr. Iya. The workshop will provide the
opportunicy for training and initial coordination for Regional Cooperative
Project.

Your comments on the above proposals including the selection of
project and allocation of funds will be very much appreciated. The
Agency's technical staff would like to start the implementation of
India's supported RCA project as soon.as possible.

Xﬁv"...dw/'/ou,mw"' 147%4- Yours sincerely,

/22 //M

M. Zifferero

Deputy Director General
Head of the Department
of Research and Isotopes

Attachment












Appendix 12

I. Circumstances

IAEA symposium "Prospective Methods of Radiation Therapy
in Developing Countries", Kyoto, 1981

Project Proposal "Medical and Biological Application of
Nuclear Techniques", Vienna, 1982

Research Coordination Program under RCA "Improvement of
Conventional Radiation Therapy in Asian Countries by
theApplication of Radiobiological Findings", 1983

JICA Workshop "Medical and Biological Application of
Radiation and Isotopes”, Tokyo, 1981
(1) Radiobiology & Bionucleonics
(2) Radiation Therapy
(3) Nuclear Medicine
(4) Radiation Health Safety (incl. environmental radiation
science, health physics, etc.)

II. Radiation Therapy

research Coordination Program:
combination of radiation with other modalities (e.g.,
hyperthermia) ’

Training Program:
high dose rate schedule with After-Loading System

III. Nuclear Medicine

Research Coordination Program:
optimization of in vivo nuclear-medical practice in the
diagnosis of liver and thyroid diseases

IV. Demonstration Center of Radiological Techniques
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INFORMATION ON GROUP TRAINING COURSE
IN
MEDICAL AND BIOLOGICAL APPLICATION OF
RADIATION AND RADIOISOTOPES
STUDY MEETING ON
RADIATION THERAPY AND RELATED SUBJECTS
IN 1983 - 84

BY THE GOVERNMENT OF JAPAN

Introduction

The Group Training Course in Medical and Biological Application of
Radiation and Radioisotopes, subtitled Study Meeting on Radiation Therapy
and Related Subjects in fiscal 1983 (April 1, 1983 - March 31, 1984) will
be conducted by the Government of Japan as part of its Technical Coopera-
tion Programmes for developing countries with a view to contributing to
upgrading their knowledge and techniques in this field and to thus promot-
ing friendly relations between them and Japan.

Arrangements for conducting the course are administered by the
Japan International Cooperation Agency (hereinafter referred to as JICA),
commissioned by the government of Japan to execute technical cooperation
programmes in collaboration with related organizations in accordance with
the Regional Co-operative Agreement for Research, Development and
Training Related to Nuclear Science and Technology of the International
Atomic Energy Agency (IAEA), This is the 2nd Study Meeting of the
series which is organized based on the recommendation by the workshop
meeting titled '""Medical and Biological Application of Radiation and
Radioisotopes'’ held in Tokyo in 1981.

Purpose

The purpose of this course is to transfer the latest techniques avail-
able in Japan in the treatment of cancers of the head and neck and the
uterine cervix, to the participants from developing countries through
lectures, practices, discussions and study tours. The particular emphasis
of the present course will be placed on the combined therapy with radiation
and surgery for head and neck cancers and on the effectiveness of high
dose rate remote afterloading system for uterine cervix cancer.

Programme

The provisional programme of the course is given in the Appendix.



V.

VI,

Qualification of Applicants

Applicants are to:

(1) be nominated by their government in accordance with the procedures
mentioned in VI (1) below,

{2) Dbe licensed physicians authorized by their governments,
(3) be under about forty five (45) years of age,

(4) have occupational experience of more than several years in radiation
treatment,

(5) be engaged in the same field after return to their countries,
(6) have a sufficient command of spoken and written English, and
(7) be in good health, both physically and mentally, to undergo the

course of training. Pregnancy is regarded as a disqualifying condi-
tion for the participation in the course.

Duration

From August 11, 1983 to September 25, 1983,

Language

‘The course will be conducted in English or through the interpretation
of Japanese into English.

Facilities and Institutions

(1) National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 JAPAN

(2) National Cancer Ceater Hospital
1-1, Tsukiji 5-chome, Chuo-ku, Tokyo, 104 JAPAN

(8) Tokyo Metropolitan Komagome Hospital
18-22, Honkomagome 3-chome, Bunkyo-ku, Tokyo,
113 JAPAN

(4) Cancer Institute Hospital
37-1, Kamiikebukuro l-chome, Toshima-ku, Tokyo,
170 JAPAN

(6) Hokkaido University Hospital
Kita 14, Nishi 5, Kita-ku, Sapporo, 060 JAPAN

~



VII.

6) Nuclear Safety Research Association
2-2, Uchisaiwai-cho 2-chome, Chiyoda-ku, Tokyo
100 JAPAN

Procedures and Application

(1) The government desiring to nominate applicants for the course should
fill in and forward five (5) copies of the Nomination Form (Form A2-
3) for each applicant to the Government of Japan through the embassy
of Japan not later than June 17, 1983.

() Applicants should affix a copy of their historical record of occupa-
tional radiation exposure with the Nomination Form, in order to
facilitate the radiation safety control at the training site.

(8) The Government of Japan will inform the applying government whether
or not the nominee is acceptable to the course by July 11, 1983.

Status Report

Participants are requested to present a short report of about 10
minutes length on their interested subjects in radiation treatment as well
as their comments on this course. Submission of the written version of
this report including figures and tables is desirable at the beginning of the
course.

Allowance and Expenses to be borne by the Government of Japan in accord-

ance with JICA rules and regulations

(1) Economy-class round trip air-ticket between the international airport
designated by JICA and Tokyo

(2) An allowance of ¥3,800 .per diem and other allowance for outfit, book
and literature-transport charges in addition to free accommodation
and breakfast at JICA Training Centres

(3) Free medical care for participants who become ill after their arrival
in Japan

(4) Expenses for JICA study tours

Accommodation

Tokyo International Centre (TIC) will be available for participants
studying in and around Tokyo.



In case no room is available at a JICA Training Centre, JICA will

arrange accommodations for participants at other appropriate places,

Tokyo International Centre, JICA

No. 42~11, Honmura-cho, Ichigaya, Shinjuku-ku, Tokyo,
162 JAPAN

Tel. Tokyo (03) 267-3211

Certificate

Participants who have successfully completed the course will be

awarded a certificate by JICA.

Other Infermation

@

@)

@)

Before leaving their country, participants should have an entry visa
to Japan which will be issued by the diplomatic missions of Japan in
their country.

Participants are required to arrive in Japan on the date designated
by the Government of Japan after confirmation of acceptance as
mentioned in VII (2) above. However, the date will be fipally
confirmed by the air-ticket sent to the participants.

On arrival at New Tokyo International Airport at Narita, the partici-
pants are requested to follow the undermentioned arrival procedures.

i)  When quarantine, immigration and customs clearance procedures
have been completed, the participants should go to one of the
Meeting Service Counters located in the North and South Wings
of the arrival terminal.

ii) Bus tickets to the Tokyo City Air Terminal (TCAT) will be
provided at the Counter and a service staff will help the partici-
‘pants to the airport bus terminal.

iii) Airport bus to TCAT will take approximately 90 minutes.

iv) Upon arrival at TCAT, JICA designated travel agents will meet

the participants and will take them directly to one of the training
centres, or if necessary, to a hotel where reservations have
been made for them by JICA. (Agents will give them information
on their schedule and will answer their questions.)

v) The Meeting Service Counter will close at 10 p.m. In case the
participants arrive after 10 p.m., they should go to the Arrival
Information Counter of Japan Air Lines (JAL) in the North Wing
Terminal or the Arrival Lobby. JAL attendants will direct them
to the TCAT airport bus. At TCAT, a travel agent will be wait-
ing for them.
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Necessary care of the participants, thereafter, will be taken by JICA
throughout the duration of the course.

Participants are required to observe strictly the course schedule.

Applications to change the training subjects or extend the training
period will not be accepted.

In order to carry out the course in a group, participants are strongly
requested not to bring any member of their family.

For administrative uses, participants are requested to bring five (5)
copies of their photograph (passport size).

Participants are requested to follow the return trip schedule designa-
ted by JICA.

The mean temperatures and humidity in Tokyo are as given below.
Participants should prepare accordingly.

Month T max. T mean T min. H %)
Q o -]
August 31.0C 26.7C 23.53 C 77
September 27,0 23.0 19.0 77

Further information concerning the course is available at the follow-
ing address:

Japan International Cooperation Agency
<Second Training Division )
Training Affairs Department

P.O., Box 216, Shinjuku Mitsui Bldg.,
2-1, Nishi-shinjuku, Shinjuku-ku,
Tokyo 160, Japan

Tel.: Tokyo (03) 346-5143

Cable Address: JICAHDQ TOKYO
Telex: J22271 '

Ly
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Aug. 11 (Thu)
Aug, 12 (Fri)
Aug. 13 (Sat)
Aug. 14 (Sun)
Aug. 15 (Mon)
through
Aug. 19 (Fri)
Aug. 20 (Sat)
Aug. 21 (Sun)

Aug. 22 (Mon)
Morning

Afterncon

Aug, 23 (Tue)
Aug. 24 (Wed)
Aug. 25 (Thu)

Aug. 26 (Fri)
Morning

Afternoon

Provisional Programme

Arrival in Japan

Briefing (General guidance by JICA)
No official schedule

No official schedule

Orientation and instruction by JICA
This programme will be prepared by JICA regarding
study plan, general information, everyday life in Japan,
ete.

No official schedule

No official schedule

Opening lecture

Toyozo Terasima (NIRS)
Orientation for clinical training and introduction to
schedule

Lecture 1: Epidemiology
Takeshi Hirayama (NCC Research Institute)
Lecture 2: Radiation Oncology in Japan
Yasushi Shigematsu (Osaka University)

Clinical study and training#

1t

Lecture 3: Radiation therapy of carcinoma of the
uterine cervix
Tatsuo Arai (NIRS)
Lecture 4: Management of the Radiation therapy
facilities
Akira Kurisu (NIRS)
Study tour I: The National Institute of Radiological
Sciences (NIRS)



Aug. 27 (Sat)
Aug, 28 (Sun)

Aug. 29 (Mon)
Morning

Afternoon

Aug. 30 (Tue)
Aug. 31 (Wed)
Sep. 1 (Thu)
Evening
Sep. 2 (Fri)

Morning
Afternoon

Evening
Sep. 3 (Sat)
Morning

Afternoon
Evening
Sep. 4 (Sun)
Sep. 5 (Mon)
Morning

Afternoon

No official schedule

No official schedule -

Lecture 5: Radiation treatment planning
Atsuo Akanuma (The University of Tokyo)

Lecture 6: Radiation biology I. (in vitro)
Hiromichi Matsudaira (NIRS)

Lecture 7: Radiation biology I. @{in vivo)
Kiyohiko Sakamoto (Tohoku University)

Presentation of the status reports by participants and
Discussion

Clinical study and training#

124

1"

Move from Tokyo to Kyoto

Study tour O: Kyoto University Hospital

Lecture 8: Intraoperative irradiation and hyperthermia
in cancer therapy
Mitsuyuki Abe (Kyoto University)

Move from Kyoto to Hiroshima

Study tour III: Research Institute for Nuclear Medicine
& Biology, Hiroshima University

' Move from Hiroshima to Tokyo

No official schedule

Lecture 9: Head and Neck Cancer I: Radiation Therapy
Junichi Horiuchi (Tokyo Medical and Dental College)
Lecture 10: Head and Neck Cancer II: Combined
treatment of radiation and surgery
Masaoki Uchida (Cancer Institute Hospital)

Lecture 11: Conformation radiotherapy
Tadayoshi Matsuda (Tokyo Metropolitan Komagome
Hospital)

Lecture 12: Particle radiotherapy
Hiroshi Tsunemoto (NIRS)



Sep. 6 (Tue)
Sep. 7 (Wed)
Sep. 8 (Thu)

Sep. 9 (Fri)

Sep. 10 (Sat)
Sep. 11 (Sun)
Sep. 12 (Mon)
Sep. 13 (Tue)
Sep. 14 (Wed)
Sep. 15 (Thu)

Sep. 16 (Fri)
Morning

Afternoon

Sep. 17 (Sat)
Sep. 18 (Sun)
Sep, 19 (Mon)
Sep. 20 (Tue)
Sep. 21 (Wed)

Sep. 22 (Thu)

Morning
Afterncon

Sep. 23 (Fri)

Clinical study and training#

"

Clinical study and training#

Study tour IV: Nippon Electric Company (NEC)
(Abiko)

No official schedule
No official schedule

Clinical study and training#

"

No official schedule (Nat. Holiday of Japan)

Lecture 13: Method for Statistical analysis of clinical
results
Suketami Tominaga (Aichi Cancer Center)
Lecture 14: ICRP concept for medical exposure
Takashi Maruyama. (NIRS)

Lecture 15:  Diagnosis I: Fiberscopy for cancer
treatment
Shigeto lkeda (NCC Hospital)
Lecture 16: Diagnosis II: X-ray diagnosis of the early
gastric cancer
Tatsuya Yamada (NCC Hospital)

No official schedule

Move from Tokyo to Sapporo

Study tour V: Hokkaido University Clinical study and
training of synthetic radiation therapy
system at university hospital

Move from Sapporo to Tokyo

Evaluation Meeting
Closing Ceremony

“Preparation for departure (Nat, Holiday of Japan)



Sep. 24 (Sat) Preparation for departure

Sep. 25 (Sun) Leave Japan

#: Hosgpitals and Institutes for Clinical study and training

@)
@)
@)
“)

National Institute of Radiological Sciences (NIRS)
National Cancer Center (NCC) Hospital
Tokyo Metropolitan Komagome Hospital

Cancer Institute Hospital












Appendix 14

Proposal for a Three-week Workshop on the

Use of Microprocessors in Research Reactor Utilization

The successful role of experimental programmes based on the
use of low and medium flux research reactors ié triggering the
generation, development and acquisition of capabilities in
nuclear tecnniques has been well recognised, In most developing
countries expertise grown and generated through such means has
formed the nucleus of the technical and manpower infrastructure
. for large nuclear programmes later., It is, therefore, aﬁpropriate
that a similar approach is made in relation to the adoption and
assimilation of the fast developments that have taken place in.

recent years in electronic information acquisition and processing.

The uselof microprocessors and minicomputers for exﬁeriments
in the nuclear sciences provides a particularly appropriate means
of tﬁe aﬁoption of those developments. Wholesale adoption of
commercially available systems 1is not always useful and has its
pitfalls of overdesign, underoptimisation, high cost etc. With
this in view it is proposed that a three-week workshop be
organised in Bhabha Atomic Research Centre for the benefit of
member states of RCA to highlight the appropriate use of micropro-
cessor based technology for Instrument Control, Data acquisi@iqn

and Processing.

The course wWill provide an opportunity for the participants

to go through the process of defin%ng a mission, identifying an

3
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appropriate philosophy, choosing a prope} microprocessor/mini-
compﬁter system and then following it up with details of system
design, choice of hardware and software developﬁent. The
partiéipants Will be given lectures and practical demonstrations
ﬁn different possible systems and taken through the process of *
selectiﬁg the proper hardware. The examples taken will be a
neutron speéctrometer, an x-ray flourescence elemental analysis

system or similar nuclear equipment.

The workshop will bring home to the participants the need
for proper.balancing of tasks to be performed and the system to
be chosen. The way Lo achieve economical and optimal designs
and the importance Qf’software development specialiy suited for

the task will be brought out.

It is proposed that the course ULe conducted at BARC for
three weeks in October or November, 1983. About ten participants
from the RCA member states can be accommodated. The lectures
and experts required for the Workshop will be drawn from various
Division of BARC. The ;quipment required for the Workshop are
alsc available in BARC. The expenditure on this w°yﬁfgop can

come from India's contribution to RCA for téi; year..
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Proposed Programme of Workshop

Introduction to computer based
data acquisition, on-line
analysis, control. of Physics
Experiments

Computer architecture:

CPU, memory, I/O Peripherals
storage devices)

Programming the Micros:

Operating system, Languages
Programming aids Application
programmes

Design of Computer based Systems:

A/D, D/A converters, Communica=-
tion interfaces, CAMAC

Case Studies

1) Multichannel analysis

2) Multiparameter data
acquisition

3) Control of experiments and
on-line data processing

Special Seminars

Practical Work

Sc/Mp, 8085, PDP 11/03

2 lectures
(Nuclear Physics Division)

6 lectures

(Nuclear Physics Division)
(Computer Section)

6 lectures
(Nuclear Physics Division)
(Computer Sectiocn)
3 lectures

(Nuclear Physics Division)
(Electronics Division)

5 lectures

7

{Nuclear Physics Division)

(Computer Section)

4 lectures

(TIFR, ECIL and other
external agencies)

40 hours

(Nuclear Physics Divigian)
(Trzining Division)
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9.30 to 11.00 11.30 to 1.00D 2.30 to 4.00

Monday ' Iﬁauguration Practicals
Tuesday Visit to
Hednesday V A - Computers
Thursday _ in BARC%
Friday

Practicals
Monday Visgit to
Tuesday Electronics
Wednesday : Division
Thursday
Friday Visit to TIFR**

Practicals
Mcnday Visit to
Tuesday Reactor zand
Wednesday " Accelerator
Thursday. installa-
Friday ) . tions at BARC,

® Bhabha Atomic Research Centre. i

## Tata Institute of Fundamental Research.

A
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PROPOSAL FOR PHASE II (TECENOLOGY TRANSFER) OF TEE’

ASTAN REGIONAL COOPERATIVE PRCJECT ON FOOD IRRADIATION

Introduction

Food irradiation i1s gaining increasing recognition as a physical
method of food preservation: It is considered as z broad spectrum
process applicable to treatment of most varieties of food items. Certain
established technclogies, e.g., curing, chemical preservation and
fumigation are now being evaluated with regard to their biological
safety, econcmic feasibility and possible reduction in the market quality
of products so treated. Three decades of developmental work oun the
preservation of food by irradiation have shown that this technology could
reduce post-harvest losses of food and mzke more food available to
mankind. Its applications ineclude, among others, sprout inhibition of
root crops; imsect disinfestation of cereals, dried fish and mear, f{resh
fruits; sheli-life extension of fresh fruits and vegetables; improving

hygienic conditions of fresh and frozen food, spices, etc.

In Asiz and the Pacific, eleven Govermments of Member Staces of the
IAEA have agreed to collaborate under the scope of the Asian Regional
Cooperative Project om Food Irradiatioﬁ (RPF1) to evaluate the practical
application of the techmology in the region, for an initial period of
three years, i.e., from 28 August 1980 to 27 August 1983. These
countries are Bangladesh, India, Indonesiaz, Japan, Republic of Korea,
Malaysia, Pakistan, Philippines, Sri Lanka , Thailand and Viet Nam. The
Govermment of Japan has agreed to sponsor the activities under the RPFI
for the three year duration at a total cost of US$236,00C. Arrangements
are now being made to extend the RPFI Project Agreement for one
additional year, i.e., until 27 August 1984, without additionmal cost to
the donor Government, to complete the tasks foreseen under the scope of

the Project.

A copy each of the EPFI Project’Agreemeﬁt, final reports of the first

~

and second meetings, and a draft report of the third meeting of the EPFI

Project Committee are attached as Annex I.



Recent Developments in Food Irradiztion

To date, some 40 items have been cleared for human consumption by
national'public healch authorities in twenty-four countries. Some of
these foods are irradiated at semi-iﬁduStrial or cocmercial scale and
distribtuted to markets. Significant developments oz, acceptance of
irradiated food for human consumption at beth the natiomal and
internacional levels have occurred in the past few vears, which included,

among others, the following:

1. The Codex Alimentarius Commission (CAC) of the Joint FAO/WHO Standard
Programme adopted in December 1979 the Recommended Iaternationzl General
Standard Zfor Irradizted Food, together with the Reccmmended Code of
Practice for the Operation of Radiation Facilities for Treatment of Food
(Annex II). The Recommended Standard and Code of Practice have been
circulated to all 120 member ccuntries of the CAC fer acceptance. The
main purpose of the Standard and Code of Practice is to ensure good
manufacturing practice for irradiated foods destinec for national and

international trade.

2. The major milestone on food ifradiation was lzié in Novemter 1580
when the Joint FAQO/IAEA/WHO Expert Committee on the ¥Wholesomeness of
Irradiated Food (JECTI) concluded that irradiztion ¢ zny food commodity
up to an overall average dose of 10 kiloGray (1C kGr) presents no '
toxicological hazard; hence toxicologiczl testing ol focods so treated is
no longer required (Anmex III). This conclusion has established that
foods properly treated by irradiation up to an overzll average dose of 10

kGy are wholesome and safe for human consumptionm.

3. The U.S. Food and Drug Administration (FD4A) initiated an advance
notice on its new policy for irradiated food in March 1%981. 1In essence,
the FDA proposed that food irradiated at doses of 1 kGy (100 krad) .or
less will be considered wholesome and safe for humarn consumption (Annex
IV). The FDA is also considering the possibilicy of increasing the
proposed dose level up to 10 kGy to conforz with the conclusion of the

1980 Joint FAO/IAEA/WHC Expert Committee on the Wholesomeness of

Irradiated Food.
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Present Worldwide Applicatiens

The a2bove developments have brought foed irradiation much closer to a
commercial reality. After a few decades of research and development in
this field, the future of food irradiation appears to be bright. Indeed,
several countries have already created food products by irradiation on
varying commercial scales in the past years. The quantity of irradiated
food which was sold to the public up to now is more than 150,000 tonms.
These products include potatoes, onions, frozen froglegs and prawns,
spices, strawberries, mangoes, papaya, etc. The commercizl activities on

food irzadiation are summarized in Annex V.

European countries bave kept themselves one step ahead of most other
countries in terms of commercial activities in food irradiation. A
commercial irradiation facility in the Netherlands treats more than one
thousand tons of frozen froglegs, shrimp and spices per year for the food
indust‘,. A commercial irradiation plant for treating potatoes, oniouns
ana garlic is now under construction at the Fucino Cooperative, near
Rome, under the suksidy of the Govermment of Italy. 4R
organization has been officially established in Hungary to supervise the
industrial scale radiation treatment of food and agricultural products.
A commercial scale irradiation facility will be constructed for this
purpose in the near future. Significant amounts of food are beiﬁg

irradiated commercially in Belgium.

South Africaz is going ahead with its plan to commercialize food
irradiation. A commercial irradiator for treating fruits and vegetables
has been constructed at Tzaneen-Transvaal Fruit and Vegetable Cooperative
"in South Africa. Two other multipurpose irradiators in Palindaba and

RKempton Park are also available for processing food on a commercial basis.

In the RCA region, Japan was in 1973 the first country in the world
to commerciﬁlize trradiated food on an industrial scale. The commercial
potato irradiator at Shihoro, Hokkaido, has been treating potatoes,
mainly for the processing industry, on an average of 15,000 tons per

season (November - February). This plant will also process onions when

it receives permission from health authorities in Japan. Research
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activities in several developing countries iz the region, e.g.,
Bangladesh, India, Indoneéia, Republic of Xoréz and Thailand are being
conducted at pilot scale. Under ;he Asian Regional Cooperative Project
on Food Irradiation (RPFI), a projeg: being sponsored by the Japanese
Govermment under the RCA from 28 August 198C to 27 August 1984, attempts
are being made to intensify research on selzcted commodiries with a view
to commercializing them in the near future. Results obtained under the

RPFI so far have shown promise on the applicaztion of irradiation for:

a. Insect disinfestation and improving hygiemic quality of dried and

cured fishery products,

b. 1Insect disinfestation and shelf-life extenmsion c¢f tropical fruits

such a2s mangoes,
¢. Contrecl cf sprouting of onions,

d. Improvement of hygienic quality of spices.

Further Needs

As developing Member States party to the 2CA Agreement could produce
large quantities of food and agriculturzl products, dut also have a high
rate of spoilage of these commodities, addiziomnal efforts should be made
to reduce the losses and make mores food available to the population of
the‘regicn. With the probabilicy of 2 wider applicztion of food.
irr#dia:ion in the USA and Europe in the nezar fuzure, countries in the
RCA region should accelerate the efforts ov commercialization of this
technology. It is recognized that the selected food items being studied
under the RPFI, i.e., fishery products, tropical fruits, (using mangoes
as a representative), onions and spices are commodities of eccnomic
importance to the region. Technological feasitilicry of the use of
irradiétion in preserving these commodities is being established in the

RCA region under the RPFI. It is realized that the work under the RPFI

is being carried out either om a laboratory or a piiot scale basis.

Efforts should therefore be made to expand activities and the duration of



the RPFI to ensure practical application of the technology in the region

in the near future. It is foreseen that further activities under the

RPFI should put emphasis or technology transfer of food irradiation to

the local food industries. This could be accomplished as Phase II of the

RPFI for a duration of three years, i.e., from 1984 to 1987.

Cbjective of Phase I1 of the RPFI

To evaluate commercial feasibility of irradiation treatment of

fishery products (dried, cured and frozen); tropical fruits (insect

~disinfestation and shelf-life extension); onions (sprout inhibition) and

spices (improve hygienic condition) in the RCA region. Emphasis will be

Placed on the transfer of the technology to the relevant food industries

in the region.

1.

Work Plan

To conduct pilot and/or commercial scale experiments on the

commodities mentiomned above.

To determine proper packaging, storage and tramspertation conditions

of the treated commodities to ensure acceptance by the trade.

To conduct market testing and consumer acceptance studies.

To conduct pilot scale tramsportation trizls from one country to

another to facilitate intermational trade and to evaluate the quality

of the products upon arrival.

To evaluate the economic feasibility of the food irradiatiom process

with regard to the above mentioned commodities.

Local food industries will be invited to cooperate in the above

studies.
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Assistance Required

To facilitare practical application of food irradiation in the Asian
and Pacific region, assistance innie;ms of research and development
fundé, raining, advisory missions, Eajér equipment such as pilot scale
irradiators, etc. is required. The assistance should be provided on a
cost-sharing basis between national authorities and funding agencies

according to the following proposal.

lst vear 2nd year 3rd vear
Pilot and sémi-commercial
scale research and development® . 100,000 100,000 100,000
Advisory missions¥* 36,000 40,000 45,000
(6 man/months per year)
Seminars and meetings** 50,000 55,000 60,000
Major equipment, e.g., _ )
irradiator*** -500,000 550,000 600,000
Training#**= 100,000 120,000 140,000
(on an average of 48 man/months
per year)
Tatal 786,000 8€5,000 945,000
GRAND TOTAL 2,596,000

* Proposed to be supported by the Govermment of Japan
** Proposed to be supported by the Asian Development Bank (ADB)

**x* Expected to be provided through narionzl funds, UNDP or bilaceral
assistance

*%%%* Expected to be requested by Govermments party to the RPFI under the
IAEA's Technical Cooperation Programme
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" Duration of the Programme

The existing activities of the Asian Regiomal Project on Food
Irradiation (RPFI) should be expanded to cover pilot/commercial scale

experiments for three more years, i.e., from 28 August 1984 to 27 August

1987, according to the budget proposed above.
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A DRAFT PROPCSAL FCR A REGICNAL FCCD
IRRADIATICN CENTRE

Research and develcpment works relatsd to the preservaticn of
foceds by radiaticn are teing ccntinued.fér the last twenty years in this
region. In 1980, the Joint Ccmmiétee consisting of experts frcm IAEA,
FAQ and WHO has recamended for unconditicnal release of all food itams
irradiated upto a dose of 10 kGy (1 Mrad). This international accesptanca
of feed irradiation as a safes and physical precess has added momentum in
the regional laboratories for scaling up the activities for introduction
of this technology of food preservation for the greater benefit of the

nations.

2. Foed shortage is a chronic problem in the develcping regicnal
countries of Asia and the Pacific. Due to increased rate of populationk
grcwth,'the gap in available supply of focd is always widening. In additien
to increased food preducticn, better praservation teschnology can alleviate
the fecd shortage alléwing more calories for the teeming millions. The
technology of foed preservaticn by Eadiation is well taken in most of the
regicnal countries as a feasible tachnc—econcmic process wﬁich could be
integrated in overall development of focd supply. Harmenization of
activities in food irracdiaticn in the regicnal ccuntries of Asia and the
Pacific is indispensible fer haznessihg the advantage cof this technolégy
for btoth national and'internationa; trade. A Regiomal Food Irradiation
Centre (RFIC) will cffer training facilities to scientific, technolegical,

administrative and cammercial entrepreneurs for adeption of this new
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technolcgy in the regicnal cocuntsies. The RFIC will rander exgertise
help and assistance and also serve as depcsitory of informaticn to all

the member states.

REGIONAL ACTIVITIES:

For many years, regicnal countries are engaged in rasearch work for
the application of Food Irradiaticn in naticnal scale. A Regicnal Co-
cperative Agreement (RCA) for Research, Develcrment and Training relatsd
to Nuclear Science aﬁd Techhology between the IAEA and the Member States
came into force from 7 June, 1972. Under the overall pregrarme of RCA,

a decision was taken to launch an Asian Regicnal Project on Radiation
Preservaticn of Fish and Fishery Products (RPF) in an expert panel meeting
at Trambay, Bambay, India in 1972. RPF came into fozée rem January, 1974
for five years. Agency alsc proposed for a regicnal project in Radiation
Preservaticn of Dried Fish Indigenous to Asia (RPDF). To make the project
more wide for covering other fcod items i.e. Cnicns, Mangoes, Spicas etc.
in addition to fish and fishery products, the curresnt project was named

Asian Regicnal Cc-operative‘onject on foed Irradiation (RPFI).

Under the regiocnal projects considerable advancement has ceen made
in the field of food irradiaticn. ODuring this gericd new—regicnal countries
like Sri Lanka and Malaysia have undertaken feod irradiaticn studies.
Vietnam has alsc shown keen interest to participatz in this programme.  Most
of the countries ars ncw r=ady to use the laboratory findings for cammercial/
industrial exploitation. Semi-Pilot Scale Studies of irradiated dried f£ish,

potatoces and cnicns are teing conducted in Banglacdesh, .India, Indenesia: and



the Philippines. Transportation studies are being conducted in India.
Philippines has already released scme food itams like potatces and garlic

for public coensumption. Futurs collaberative plans include packaging

studies, transshipment of irradiatsd fceds cetween the participating countries
and economic feasibility studies cn selected focd itams. Another most
important area which needs due censideraticn for succassful implementaticn

of irradiation technolcgy is the creation of awareness amongst manufacturers,
traders and consumers. Consumer's acceptability studiss are being continued
in many regicnal countries in a limited scale. Naticnal mass media like

TV, Radio and Newspapers are also tc scme extent being utilizsd to progagats

and educate the end-users for the benefits of this tachnolegy.

ACTIVITIES IN BANGLADESH:

Bangladesh is cne of the countries in the region which started
working on food irradiation in early sixties. Research activities encaom-
passed a goed number of food items as potential candidate for preservaticn
by irradiation. i.e. graiﬁs, tubers and bulbs, fish and fishery products
and tropical fruits. Intensive studies are being carried cut for immediats
applicaticn of preservation of potatces, cnicns, dried fish and scme grains
in cb-cpe:aticn with cammercial channel. Semi-ccmmercial scale studies are
being continued to establish tachnc-econcmic feasibility and at the same
time to educate the traders for the prospect of this new tachnology in
Bangladesﬁ. Backaging studies are 2lso teing done to develop a suitable
packaging matsrial for checking reinfestaticn in disinfestated dried fisn

and agricultural products. A National Seminar was neld in Cecember, 1982



wnich was participated oy Large number of Geovernment officials, research
workers, repraesentatives of national mass media, the private entrepreneurs
and also IAEA and other foreign experts. It was well ccversd oy the naticnal

dailies, radioc and televisicn.

A country with chrenic deficit of fced, the top most priority of the
policy makers is to attain selfsufficiency in this basic necesssity. The
wastage of food is very high. Therefors, every efifort is being made o
alleviata the fccd loss by the adoption of available scientific means. As
radiation has shown a possible means for applicaticn in Bangladesh, activities
have been geared up for sconer applicaticn of radiaticn technique for
preservation of fresh foods and disinfestaticn of dried fishery and agricul-

tural products.

JUSTIFICATICN:

It has ceen fully reccgnized that intféduction of feed irradiation
in the regicnal countriss of Asia and the Pacific is very useful and tene-
ficial. Regicnal activities of last 8 years have shcwn the prospect for
further co-creraticn tetween the rsgicnal RCA member countries in the field
of fcod irradiation. A regicnal cantra for focd irradiaticn can gerform

the jcb of —

i) Cec-ordinating the bilateral or multilateral rssearch activities
in the regiocnal RCA statss.
ii) Facilitating the transportaticn studies between the RCA states.

iii) Co-crdinating the regicnal release of irradiated fccds.
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iv) Providing a forum for regional meetings and seminars for
speedy dissemination of ideas in fced irradiation to scientists,
acministraters and cother Govermment officials.

v) Rendering training facilities for regicnal scientists and
entrepreneurs engaged in focod rasearch, develogment and trade.

vi) Cenducting cost—econamics studies of same irradiated focd
iltems. |

vii) Creating awareness amcngst traders, industrialists aﬁd other
private entrepreneurs for benefits of this technology and

viii) Providing and arranging for having the technical kncw-tcw to
private entrepreneurs and government sSechors intatested in

undertaking such venture for commercial exploitaticn.

To fulfill all the above-menticned cbjectives, a RCA cantre will ke
highly desirable for the speedy implementation of fcod izradiaticn technolegy
in this rsgion. Besides, for running the coammercial irradizticn plants
a regular supply of trained mangower will ce indispensible. A centre in

the regicn for this purpose will be mest beneficial to member states.

¢ Bangladesh having cne of the largest grcups of scientists working

in the field of foed irradiation in the regicn, can offer its facilities

and manpcower for the develomment of a RCA centre. Institutes of Food and
Radiaticn Biolegy is a developing cantre engaged in research and development

of food irradiaticon technolegy in Bangladesh. Wnen completed, ISRB will have
abcut 240 personmrel. including 20 scientists. The Institute has already accut +,0CC

sg.meter lakoratory space available. Besides, it is housed within the campus of
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Atamic »Ene::-"y Research Establishment (AE‘é.E:) which has other Institutes

i.e. Institute of Electronics and Matarial Scisnce, Institute of Computer
Sc-ienée » Institute of Nuclear Science and Tachnology and an Engineering
and General Service Unit. Cther facilities like hostels, shorping areas,
meeting places, libraries etc. ar2 being developed. Encuch swace is avail-

able arcund the Institute for future develcmment.

PROGRAMME CF ACTIVITIES:

The Centre will bte respensible for:

1. Cc-ordinating Research and develcpment works leading to sceedy

implementation of the food irradiation technology.

2. Training and providing expertise help to RCA member States for

foed irradiatien.

3. Rendering services as a Centre for informaticn, to all establishments
engaged in research, develcmment, trade and cammerces of irradiatad

foods. )

IMPLEMENTATICN CF THE PROGRAMME COF ACTIVITIES:

1} Cec—ordinaticn of Research and Develomment activities

Thoush considerable research and development has been achieved con
foed irradiaticn in the region, arplication in commercial scales for end
users is still the greatest hurdle. Therafore, the important job of the
centre will be to co-crdinate the research acktivities. As there is
already existing a supsstantial amcunt of focd frade in the regicnal

countries, studies cn the transportation of irradiated fcods tetween memcer
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States will te cne of the arsas of coc~operaticn tetween countries. Trans-
shirment of irradiated foods will enhance the chances of the release of
irradiatad focod on regicnal basis. For transportaticn, cackaging studies
are very necassary. Such prcblems may te undertaken by a regicnal cantre
after gooling all available inexpensive indegincus materials in the regicn
for developing a suitable packaging material for irradiatsd foccds. Cost-
ecencmics of food irradiaticn has to be done thoroughly before advecating
the Govermment and privata entrepreneurs for undertaking the project of
feed irradiaticen as ccmmeréial véntnre. The propesad RFIC can provide the

central facility.for studies of cost-econemics of food irradiaticn.

2) Training and Expestise help -

The progesed REIC shéll organize training courses for the young
scientists as well as govermment and private sector pecple for research and
ccmmeréializaticn of irradiatsd foods. The programme of training will be
in cccperation with IAEA and advanced states’of the region. The centre
will help and assist the regicnal states to attain self-suificiency in

trained manpower.

- The centre will maintain an upte—date list of experts in the field
of feed irradiation. It may act as liaisen for previding suitable expertise
help for the requesting member states. The cantre can also help in planning

and censtruction of irradiation facilities for focd pressrvatien.

The proposed cantre shall organize seminar, symeosia and group

visits in co~cperaticn with the Agency and member states. [Its laboratory
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shall alsc be well-eguirped for the visiting scientists of the regicn to
work for the cross-fertilizaticn of idéas for mutual tenefits. This will
alsc enhance understanding, co—-cpezaticn and friendship amcngst scientists,
technclogists and end users of foced irradiaticn tschnolcgy in the RCA

member States..

3) Informaticn Service

The centre shall serve as a regicnal depesitory of informaticn cn
different aspects of thg feed irradiation technolegy. The regicnal
countries may supply their experiences cn cperating research irradiators
as well as commercial activities. Pooled regicnal information sh;ll te
distributed to member states in the form of bulletin, circulars or pamphlsts
for speedy information and.gerusal.‘ Exchange of information shall also te

made with I[AEA, FRO, WHO and other UN bcagies dealing.with feed.

FACILITY FOR RCA CENTRE:

1) Pilot-scale Irradiator

The Centre will have an Irradiator for demenstraticn, training as
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well as cost-econamics study of irradiated fcods. The strength of

12 .
scurce shall te arcund 20C,00C Ci 60Co/equivalant Cs‘3’ with an intagracged

!

variable speed conveayor system.

2) Qther Irradiaticn facilitiss

A 14 MeV neutron generator and a 3 MW research reacter are under

acilities will also te availaple o

I

constructicn at AERE, Savar. These

the RFIC fcr experimental gurpceses.



3) Campouter System

An IBM System 4341 computer 1s also ceing installed in the campus

of AERE and will te available for use by 1883.

4) Qther facilities

Variable temperature ccld roam units, a small irradiater of abcut
25,000 Curie °%Co (existing strength), Model Gamma-team-530 of Atzmic Energy
Canada Lid., different types of spectrophotcmetesrs, gas chramatograghs,
laminar flow tench and other equipment for desimetry and food irradiaticn
studies are already available at the Institute of Food and Radiation

Biclogy (IFRB), AERE, Savac.

5) Lakoratorv Sgace

Abcut 4,000 sqg. meter completed flcor space is already available.
If needed, additiocnal constructicn for RCA Centre can te undertaken as encuch

space is available arcund the Instituts for future expansicn.

The méjor contribution of the member states, the Agency and cther
internaticnal bodies will be the procursment of a Pilot-scale Irradiator
for the Centre. AERE has mcst of other facilities which will te made
readily available to the Centre. IE necesséry, Bangladesh will also

provide additicnal building when such centre is established here.

MAN-COKER:
The proposed centre will te staffad by cne Project Dirsctor/Chief

Advisor, a Senior Scientist/Technclcgist and two Secratarial Staff. The
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prepesed Director/Adviser will te appointed by the IAEA o act as Head of
the Centre. Other staff members may te contributed oy the regicnal

countriss.

The IFRB and other Institutss of AERE has all the trained scientific
man-gcwer in different disciplines of nuclear science and tachnolcgy. IFRB
has trained micro-biclcgists, entamolcgists, bicchemists, nutriticonists,
focod technclcegists and health ghysicists to carry cut exgeriments as well
as training courses for the rsgicnal scientists. Memker States'and the

Agency may alsco depute fram time to time the additicnal man-gcwer 1f needed.

FUNDING THE CENTRE

Equipment/facility: A pilot-scale irradiator will te the major
contributicn from Member States/Agency. The cost of such facility including
all the auxilliary facilities will be arcund L millicn U.S. dollar. Sala:y

of the Dirsctor will be paid by the Agency.
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PROPOSAL FOR A COMMERCIAL IRRADIATION CENTRE
BY THE GOVERNMENT OF PAKISTAN

INTRODUCTION

The continuing growth of the world population, in combination
with improvements in medical care and techniques, has emphasized the need for
sterilization of medical products more than ever before. The classical methods
of sterilization such as wet chemical, steam under pressure, dry heat and
gaseous methods depend on the time of exposure, temperature, and moisture content.

They are mainly batch processes and sealing up leads to difficulties.

During the last two decades, impfessive advances have been reported in the
application of intense radiation éource for the sterilization of medical
products. The advantages of Co-60 facilities and source in terms of their
simplicity and ease of maintenance have resulted in complete adoption of gamma
radiation for sterilization. Today, over 115 Co-60 commercial irradiators,
covering 65 megarads, are in operation throughout the world. Total reliability,
low cost, high volume production, are the key features of this process.

There is no problem of toxic residues from Co-60 and no residual radiatiom.
Packaging costs can be greatly reduced because the process is not hindered or
limited by package form, shape or type of material. Small individually sealed
packages or containers can be sterilized as easily as large cartons and the
contents of any package will remain sterile indefinitely until the seal is

broken.

NEED FOR A COMMERCIAL IRRADIATOR IN PAKISTAN

The demand for sterilized medical products, particularly the single-use
items, is now rapidly increasing in Pakistan. Due to the poor hygienic
conditions prevailing inthe manufacture of such products as surgical gloves,
dressings, catgut, swabs, plastic hypodermic syringes and sutures, these items
are easily contaminated. Some of these materials are sterilized currently by
the conventional methods which are very cumbersome and not entirely reliable.
Mobile hopsitals require single-use items sterilized to 100% reliability for
providing medical care in distant rural areas. It is, therefore, deeply felt
that advantage should be taken of the well-established gamma radiation technology ‘
in replacing the conventional methods of stérilization. Presently the total
volume of medical products to be sterilized is around 100,000 cubic feet but

this value is expected to rise at a steep rate within the next few years.
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TYPE OF IRRADIATOR AND COST

Considering the present volume of medical products, we believe that a
facility with a source strength of 300,000 Ci and a maximum capacity of

500,000 Ci should be able to meet our present and projected requirements.

The current cost of a 300,000 Ci source is around $300,000 and it
is about the same for the conveyor system, source-pass mechanism and related
equipment. The approximate cost broken up into foreign and local components

is as follows:

Cost of source (300,000 Ci) $300,000 (foreign exchange)
Cost of conveyor and other related

equipment and replenishment $300,000 (foreign exchange)
Building and biological shield Rs 9,000,000 (lcoal currency)

TOTAL Rs15,000,000

MANPOWER

For the facility operating 8000 hours/year, on a three-shift basis,
the following manpower will be required.

For each shift - 1 supervisor, 1 technician

Total manpower for all three shifts
5
15

Supervisors - 3 + 2

Technicians - 6 + 9

OTHER USES OF IRRADIATION

Although still in the experimental stages, there is great potential for
the use of irradiation sterilization to extend the shelf-life of agricultural
products such as potatoes, onions, grains and grain products. This treatment
is particularly useful for dried fruits while exporting these to distant

markets. Some of these activities will be done on an experimental basis.

rdening of cheap wood by polymerizing suitable monomers in situ by
gamma radiation has also produced encouraging results. These experiments have
been conducted in our laboratories using a small Co-60 source to produce wood-

composites.

Besides the above, the Centre will cater to scientific needs of
research and development in allied fields in radiation chemistry. This will

necessitate a lab of medium size, comprising 10 to 20 scientists.
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IAEA RCA 5TH WORKING GROUP MEETING

Country Statement on RCA
Australian Statement

This year marks the sixth year of Australia's active part-
icipation in the RCA. It also marks the transference of
Australia's major contribution from the Isotope Hydrology Sub-
Project to a new project on "On-Stream Analysis and Control of
Mineral Concentrators".

Over a five year period the Australian Government will
contribute the sum of $A655,000 to the new project. The first
cash contribution to the IAEA has been provided and Australian
experts have made several visits to the Philippines to formulate
detailed implementation plans. I look forward to seeing repres-
entatives from Participating States at the first training course
in Australia scheduled for September of this year.

As announced previously, Australia's contribution to the
minerals sub-project constitutes the total direct financial con-
tribution to the RCA by Australia over the next five years.
Australia will however consider carefully and sympathetically
requests for assistance in kind.

Australia's active involvement in the Isotope Hydrology and
Minerals sub-projects is tangible proof of Australia's commitment
to the Agencvy's Technical Assistance Program and the RCA. Aust-
ralia's involvement in the RCA has not been limited to these two
projects, for example AAEC scientists have participated in
Coordinated Research Programs on Radiation Sterilization of
Medical Supplies suited to the local conditions for RCA countries
and on the Development of Tc-99m Generators Using Lower Power
Research Reactors: the AAEC hosted the 6th meeting of the Non
Destructive Testing Working Group in March 1983. The Australian
Radiation Laboratory has offered the use of its calibration
facilities as a contribution to the project on Improvement of
Cancer Therapy in Aisan Countries. Any further commitments to
specific projects will however need to take into account the
outcome of a review of Australia's aid program currently being
undertaken by the Australian Government.
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SESSION V COUNTRY STATEMENTS OF RCA PROJECTS

Project 13: Isotope Hydrology and Sedementology Progress
Report

Introduction

In the report to the 4th RCA Working Group Meeting a
summary was given of the aims of the project and the status
of its implementation. It was pointed out that an important
measure of success of the project would be the extent to which
it led to self-sustaining activities responsive to local needs.
- The direct Adstralian financial contribution will cease-in 1983
although continuing support for isotope hydrology within the
region through the normal! Agency channels has been foreshadowed.
Longer term national programs were discussed at a project
review meeting held at the AAEC Research Establishment, Lucas
Heights in November 1982. It therefore seems an appropriate
time to examine the extent to which the input of expertise and
material resources through the RCA is leading to the development
of national programs. Four separate aspects will be considered:

Ji), eguipment

fﬁi) training

(iii) national initiatives
(iv) the need for the future.

Equipment

Most of the equipment budget has been used to provide
environmental tritium enrichment facilities. Units have either
been installed in, or committed to the Republic of Korea,
Indonesia, Malaysia, Thailand and Sri Lanka. Emphasis has been
placed on the provision of these facilities for the following
reasons:

(i) Broad surveys of environmental tritium can be used to
obtain information on the mechanism of groundwater
recharge and to form a basis for planning a systematic
monitoring program. An indication of distribution of
'young' groundwater is an important factor in environ-
mental impact studies.

(ii) Tritium facilities traditionally form the nucleus of
isotope hydrology and sedimentology laboratories;
they can be used to support an environmental monitoring
program associated with nucgear reactor installations.

Equipment for carbon-14 assays has been provided to ’
Indonesia and other countries have expressad serious interest in
these capabilities. 1In some cases, isotope hydrologists are
examining the possibility in collaborating with archeological
laboratories in obtaining carbon-14 data. Ultimately, access to
precision lsotope ratio mass-spectrometry will be essential.



The IAEA is organising a regular inter-laboratory comparison
to support the tritium laboratories.

Training

The AAEC has accepted scientists from the Republic of Korea,
Indonesia, Malaysia, Sri Lanka, Thailand and the Philippines for
training in its Isotope Hydrology laboratory under the RCA on the
regular Agency fellowship scheme. The Korean and Indonesian
scientists are now operating laboratories; the others will be
assuming a similar role when their laboratories are established.

New Initiatives

A number of major projects have been established as a result
of discussion between scientists from the national authorities,
the IAEA and the AAEC. These include studies of:

(i) the isotope hydrology of the Han R Valley (Korea), the
Kelantan Basin and Kedeh Perlis region (Malaysia),
the Bangkok Basin (Thailand), the Jakarta Basin
(Indonesia) and the dry areas of Sri Lanka; and

(ii) the sedimentology (using the 137¢cs technique) of the
Songkhla Lake (Thailand), the Sg Lui Catchment
(Malaysia) and in the highland catchment areas of
Sri Lanka. '

At this stage of the project Jgreat importance is being
placed on initiatives being taken by the national laboratories
as it is these initiatives that will form the basis of an ongoing

program. Examples of investigations which have already commenced
include:

the groundwater hydroloqy of the Kedah Perlis region
(Malaysia)

the monitoring of the tritium concentrations in the air
soil crop and water resources in the vicinity of the
KORI and WOLSUNG nuclear power plants (Republic of
Korea)

. sediment redistribution in the highland region of
Sri Lanka using caesium-137 technigques.

Proposals have been received from Thailand to extend the
Bangkok groundwater study to the whole of the hydraulic basin
and from Indcnesia to undertake a groundwater study of the
Semarang area of central Java. ’

Future &

A self~sustaining national effort can only be maintained
if working hydrologists and agriculturalists are convinced that
the isotope techniques can be of value to them. Isoctope hydro-
logical techniques are well suited to defining the gross features
of groundwater flow patterns on which hydraulic models and



ultimately water resource management models are based; isotope
sedimentology techniques are used to assess the cumulative
effects of erosion and sediment redistribution in past time,
and to correlate the parameters with historical records of land
use change and development. In both cases close collaboration
is required with experts in a wide variety of fields. In the
last analysis, the success of national projects will depend on
theeffectiveness with which contact is maintained with the
Agency and other isotope laboratories, and with which collab- .
oration is established with other national and international
agencies and appropriate priwvate companies.
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SESSION 11 - PROGRESS OF UNDP INDUSTRIAL PROJECT

UNDP Project on Industrial Applications of Isotopes and
Radiation Technology

On-Stream Analysis and Control of Mineral Concentrators
Project

It is anticipated that a Memorandum of Understanding)
(MOU) between the Philippine and Australian Governments and the
IAEA establishing the basis for participation by these Govern-
ments and the IAEA in a project entitled "On Stream Analysis and
Control of Mineral Concentrators, will be signed in the near future.

This project ,scheduled for completion in 1386,
provides training courses in Australia and in the Philippines
related to the application of nucleonic techniques to mineral
processing operations; the installation of a nucleonic on-stream
analysis system:and control equipment in a mineral concentrator
in the Philippines; plant studies to improve control of this
concentrator; and 'in plant' training on nucleonic techniques
and control.

Two training courses of four weeks duration will be under-
taken in Australia, one in 1983 and the other in 1985. The
Australian School of Nuclear Technology, Lucas Heights Research
Laboratories, will be the centre for the first two weeks of each
course, where the Commonwealth Scientific and Industrial Organ-
isation and the Australian Atomic Energy Commission lecturers
will provide participants with a working knowledge in basic
nucleonic techniques and their application to mineral processing.
The third week will be spent visiting the Australian Mineral
Development Laboratories, Adelaide, South Australia, and mineral
concentrators, to obtain first hand experience in nucleonic
systems for on-stream analysis of mineral slurries. The Julius
Kruttschnitt Mineral Research Centre of the University of
Queensland will be the centre for the fourth week, and will pro-
vide training in control of mineral concentrators.

The Philippines Atomic Energy Commission will provide four
one-week courses relating to the application of on-stream analysis
to copper mineral slurries.

The Philex Banget concentrator will be the centre for 'in
plant' control studies. Each participant will obtain 'in depth'
training in control over a three month period, working under the
supervision of an expert from the Julius Kruttschnitt Mineral
Research Centre.

&
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FIFTH RCA WORKING GROUP MEETING

BANGLADESH —— COUNTRY REPORT

Bangladesh has been participating in most of the
RCA projects including UNDP Industrial Project since
their inception with the aim to increase Regional
co-operation in the application of Nuclear Science and
Technqlogy for economic and social development, The
current status of Bangladesh activities in some of the

RCA projects are summarised as follows i=

1. NON=-DESTRUCTIVE TESTING(NDT)

Bangladesh Atomic Energy Commission has been.
providing NDT services to different industries and
related organizations of the country suéh as oil
refinery, power Qtations, chemical and pharmaceutical
industries, fertilizer factories, etc. and to some
private firms. At present the services are limited to
industrial radiography and ultrasonic thickness gauging.
It is planned to develop neutron radiography after the

installation of the research reactor at the AERE, Savar,

A 3-=week Training Course on NDT practices has been
planned from 5 June, 1983 where the relevant industries

in the country have been invited to participate.

2, HYDROLOGY AND SEDIMENTOLOGY

An IAEA expert visited Bangladesh for one month for

organizing a programme on the study of sand and silt



movement at Chittagong and Chalna harbours by radiocactive
tracer technique. A programme has been drawn-up for this
study and the IAEA has been requested to provide

necessary technical assistance under the 1984 programme,

3. RADIATION STERILIZATION OF MEDICAL PRODUCTS
Bangladesh Atomic Energy Commission has been
providing the services of sterilization of medical
supplies and family planning kits with the help of the
50,000 Curie gamma irradiator of the Institute of Food
and Radiation Biology, AERE, Savar., Research on
microbiological and physio=chemical aspects of radiation
sterilization of certain medical products and
phermaceuticals is also being carried out, Promofional
activities for motifétion of the manufactures and users
of medical products for the use of radiation sterilization
of medical products has been framed and submitted to the
Government for approval. A scheme for setting up of a
commercial radiation sterilization plant in the near

future has also been prepared.

4L, HEALTE RELATED ENVIRONMENTAL RESEARCH

Bangladesh Atomic Energy Commission has been
participating in the RCA project on health related
environmental research since 1977. The Atomic Energy
Centre, Dhaka has developed the relevant methods using

PIXE and XRF, In some cases, the non-nuclear method of



Atomic Absorption Spectrophotometry (AAS) has been
used for the confirmation of analytical data. The

achievements to-date may be summarized as follows :=-

- Systematic analyiical procedures for trace
element analysis in biological materials such as hair,
blood, nail, serum, urine, plant materials, etc. and
environmental samples like soil have been developed,

using the method of PIXE,

- - Analytical methods(PIXE and XRF) for trace
element analysis in Liquids including water and motor

oil have been developed.

= A method of internal beam PIXE for air-particulate

analysis affer size fractionation is now under development,

- PIXE and XRF data reduction is to be performed
using minicomputers and for this purpose, a PDP=-11/04
system has recently been installed for real time data

analysis,

- Baseline data for trace element composition of
blood, hair, nail, etc. for a population of 100 subjects

have been reported and compiled,

5. NUCLEAR INSTRUMENTS MAINTENANCE:

A number of laboratories have been selected for
pilot laboratory studies under this programme and

notable achievements have been made in recording voltage,



temparature and relative humidity, and installation

drop out relays in some of the sophisticated medical
equipment, For better power conditioning, dedicated
power lines and earth lines are planned to be installed
at the AEC, Dhaka and the Institute of Nuciear
Agriculture, Mymensingh. The last research co-ordination
meeting on this project was held in Dhaka from November

29 to December 3, 1982,

The Electronics laboratory of the AEC, Dhaka is
regularly conducting training seminar both for the
maintenance people and the instrument user& and
operators. The programme of " Train the Trainers "under
this project has been found to be fruitful and we suggest
that more such courses may be organized by the Agency.

6, DEVELOPMENT OF SEMI-DWARF MUTANTS FOR RICE
IMPROVEMENT

Somebprogress has already been made in the evaluation
of semi-dwarf mutants in cross-breeding and providing
alternate gene sources for semie-dwarfness with different
plant architecture and in different genetic background.

In this regard, agronomic evaluation, cytological and
genetic studies and cross breeding studies have been
performed in two mutants of IR8 and 4 mutants of a local
variety of rice " Nizersail ", Some mutants were found
to be earlier maturing by 1 to 3 weeks compared to the

mother wvariety,



7. IMPROVEMENT OF GRAIN LEGUME PRODUCTION:

Research on the improvement of mungbean, black
gram and chick-pea has been continued at the Institute
of Nuclear Agriculture with regard to yield, plant
architecture, cooking quality, uniform maturity,nitrogen
fixation, pest and disease resistance etc, In some cases,
the studies have already. been continued to the M
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generation with positive results.

8. IMPROVEMENT OF BUFFALO PRODUCTION:

Studies on the nutritional requirements of Buffalo
of Bangladesh are being continued at the University of
Agriculture, Mﬁmensingh. Commonly available feed stuffs
with high protein diets including feeding of urea-
molasses were tried using isotopic tracer technique,
Various rumen functions were also examined, Further
experiments will be necessary to arrive at a conclusion
on the nutritional requirements of buffalo calves under

Bangladesh condition,

é. RADIATION PROCESSING:

Following the UNDP Industrial Project, a research
programme on Radiation Vulcanization of Rubber Latex has
been taken up at the Institute of Nuclear Science and
Technology, AERE, Savar. Some 12,000 seedlings of rubber
plants have been planted in an area of 5 acres of land

at the AERE, Savar. The scientists of this project are



expected to participate in the natural rubber
vulcanization pilot plant at CAIR, Indonesia, under
the RCA/UNDP project. During that participation the
group plans to manufacture gloves, latex thread, foam,
rubberised coier, condoms, cathetefs, baloons, teats,
soothers, bathing caps, football biadders, adhesives,
carpet backings, castings etc. at a pilot plant scale
and make the marketing studies in order to see the

feasibility of making these industries in Bangladesh,

Some work on the radiation induced fibre-board
plastic composite formation has already been carried
out. In order to make a high resistant durable insulting‘
board itvhas been decided to incorporate partex and
hardboard with various polymers through radiation
chemical means. The effect of dose rate on the amount
of polymethyl methacrylate in hardboard and partex has
been determined experimentally. At 1 Mrad radiation dose

the polymerisation was found to be 80% complete,

10, FOOD IRRADIATION:

2 projects, namely " Pilot Scale studies on the
irradiation of Bangladesh onions”", and " Time-temparature
tolerance and packaging studies of irradiated dried fish)
are being carried out at the Institute of Food and
Radiation Biology under the RCA Programme. Irradiation
of onions at pilot scale level under dif%erent storage

conditions showed that complete inhibition of sprouting



by radiation is possible if irradiated before the break of
dormancy period. Late‘irradiation, after break of
dormancy period, resulted in physiological death of the
primordial buds leaving a distinct discolouration.
Loss of weight due to dehydration and rotting could be
significantly reduced in irradiated onions at ambient
temperature as compared to the control. Results of
périodical determinations of weight loss, peeling loss,
spoilage, sprouting, hardness, density, inner bud
development, etc, indicated that onions irradiated and
elevated
spread in shelves of/platforms had better keeping
qualities when compared with the corresponding control
samples. Organoleptic evaluation and consumers accep—

tability test showed better quality of irradiated bulbs,

Storage of irradiated onions below ambient
temperaturse (55-60°F) and kept spread in shelves or in
netted bags could minimize lossed in weight and rot, On
the basis of results obtained,about 7 tons of freshly
harvested onions were procured from the growers directly
and irradiated within 2-3 wks. of harvest. Both
irradiated and control onions have been stored in ambient
condition and at cooler temp. at 15°C in(a) net bags of
20 kg each and(b) spread in bamboo wooden racks. In
ambient conditions adequate ventillation and aeration

arrangement have been made. Results so far obtained



indicated a significant savings in total loss of weight
and spoilage on irradiation and storage in specified

conditions.

It was established that irradiated dried fish(upto
1.0 kGy) could be stored at ambient temperature(30+2°C)
in Bangladesh provided that the meisture content is
below 15%. In search of a packaging material available in
Bangladesh to check re - infestation of the product,
detailed insect penetration studies on gunny bags lined
with polyethylene (GB) material, clear and white
polyvinylchloride materials (1.1 mm thick) (PVC & WPVC),
interwoven polypropylene material lined with kraft paper
(PPK), polypropflene materials (PP) etc. were made, With
the exception of PP and WPVC all other packaging
materials were being punctured by the insects. Further
studies were conducted on PVC (white and clear), PPX and
plywood boxes for semi-commercial storage of irradiated
dried fish, With the exception of PPK, all packaging
materials checked the re-infestation of insects. This
experiment was partly conducted in the storage house of
the traders. Similar results both in the laboratory and
in the commercial storage were obtained, Two species of

dried fishes were tried viz. mackerel and gonia (labeo

Spe.) in this experiment. The percentages of losses after
9 months' storage were 47 and 29 in mackerel and gonia

respectively. Organoleptic evaluation was also made,



All the consumers liked the irradiated product and
were willing to buy the irradiated dried fish if
available in the markét. The control sample was
totally unacceptable and had to be discarded,
Plywood boxes proved an alternate to carton boxes

for export,

Semi-commercial studies for storage and transporta-
tion are initiated in the current séason, Carton boxes
as desired by the exporters are used in addition to

PVC materials.






Regional Co=-gparation Agqreemsant.

S5th RCA Working Group Mseting, Ohaka, Bangladassh
May 11-15, 1983

Cauntry Statament by India

The RCA is now in its second dscade of an active lifs and it
is a plsasurs for us to be participating in the Sth Working Group
meating, particularly in our neighbuuring country, Bangladesh.

It is gratifying that many of ths co=-ordinated ressarch and
taschnological activitias under the RCA today have grown out aof original
proposéls to which India was a party, but which have since acquirsed a
great deal of sophistication and have alsc become mors comprshsnsive.
This'shcus that nuclsar scisntists: in varigus disciplines who are
participating in the RCA Cog=-ordinatad Research Programmes ars alivs to
tachnological developments and ars adopting them with discarnment,
discrestiogn and circumspsction. We shall substantiats this point during
this Working Group meeting.

In visw of the Dirsctor Gensral's statements that the Membsr
Stataes participating in RCA should alsc contributa towards RCA
programmses and bacause of our own visw that RCA has had handsoms
succassés to its craedit during the first decads, India has offsaersed ta
cant:ibdta an egquivalsnt U. 5. § 50,000 annually in local aurrency
towards wsll=-dafined RCA collaborative programmes in various branchas
of nuclsar scisnce and tachnology. Ws are happy to report that during
the financial ysar 1982-83, a start has bsen made in the usae gf thesa
funds. No doubt, during the currsnt financial year, utilisation of
thesa funds will be much highar.

In the fiald of Industrial Application of Radiaoisctopss,

India has besn participating actively, besidas attsnding a number af
revisw mestings and training courses 1n arsas as diverse as NDT and
Radiation Processing. Participants from the Hindustan Paper Corparation
Limitad attandad a wdrkshop on the uss of nuclsonic cantrol systsms in
the Paper Imadustry in Thailand, in April. At the Bokara Stsel Flant

near Calcutta, a nucleonic thickness control system for hot rolled stsel
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is due to be commissionsd this month. Presparations ars now undarua?
for halding 2 training-cum~demonstration courses in India, one in
tracsr tschnology and one in sterilisation of medical suppliss.

We have participatad sffectively in many RCA programmes in
the Bio=-msdical, Food and Agricultural fislds. In ths programme on
domastic buffalow improvemsnt, two of aur Agricultural Univarsities
have undertaken studias, undar a co-ordinated ressearch programme,
ralatad to ths endocrinal aspscts of ths famals buffalo and hormonal
levals in ths mals. .A 6 weak Workshap on Nic:oprocéssors as Applisd
in Nuclsar Instruments uas conduétad in Trombay in January-february,
1983 which was attandad by 10 participants.

In the fiald of medical and biclogical applications of
nuclear tachniguses, India organised a well attanded 2-Week UWorkshop
an 99m=Te genarators at BARC, Bambay, during Fsbruary, 1983. Tuwa |

Resgarch Centres aré already participating in ths Ca-ordinatad Ressarch
Programme on "Improvement of cancar therapy” and a third cantre will
also be joininge Ue would alsa be willing tos run specialised courses
as may be needad.

" In general, training aspects ars very impartant in our rsgion
in raslation to radiation thserapy of cancar and nuclsar medicins appliQ
cations. Such programmes if proparly intsgratad inta the comordinatad
raseérch programme will bs succesaful. Thus, topics liks "Aftsr=loading
tachniquas®" in the trsatment of cancer of tha carvix and rsplacsmant of
radium in the management of such carcinoma ars relsvant. Similarly, in
ordaer to develop compstsnce in the application of Radioimmuncassay
tschniquss in diagnostic procedurss in thyroid and parasitic dissases,
training programmes should bs updartakan. This alsa appliss to the
training in the preparation, control and utilisation of radioimmuncassay
kits. In fact, in India we regularly conduct 2 training cgurses avsery
year in April and October for msdical and para-medical participants.

Our caountry has a great intsrsst in the radiation preservaticn
of food and food products and has besen participating in all RCA |

activitiss in this arsa. We would likg to maks availabls our facilitiss,



experisncs and expertise in training in thess areas.

In the fisld of neutron scattsring and allisd tachnigquss,
it is well known that RCA programmes have rscorded majar success and
now there ars a numbsr of bilatsral sxchanges which have rssulted
from this. I would like ta mention our supply of a fully automatad
microprocessor controlled Universal Tripls Axis Nautron Spsctromstar
made in BARC to the Korsa Advanced Energy Research Instituts in Ssoul
recantly. In this context, we should liks to mention the davelopmant
of the use of minicomputars and microprocsascrs in nuclsar tschniquss.
Whiles wholesald purchass and adoption of commarcially avaeilabls
systams may appear simplar and quicker, we have pursued a differsnt
philosophy. Just as nuclsar scisnce was used as a vehicle for
accelarating the taschnological and industrial growth, we ars now using
the opportunity of introducing tha advancas in slactronics tg devaelop
our own indigenoua skills in gsnerating both hardwars and softwara.
Thus for a given nuclsa: technique or experimant, we dsfine the basic
operations, then appropriataly chooses the hardware, architscture ths
systam and suitably develop the software. Such systams will not only
be easiér to maintain and service, but will be a lot cheapar and also
raesult in sxperisnce in softwars develspment. We have adoptad this
approach in the spesctrometer citsd above and many other systems designad
in our nuclsar snergy programmes. It 1s in this spirit that ws havs
proposed a RCA pro jact at this meeting on the use of microprocassgrs in
research reactor utilisatiocn.

In India, in recsnt years, we have been payingAattantion td
the developmsnt and use of charged particls accelsrators. In isatope
production, medical applications, in matarial testing and in basic
rasearch in the physical and chemical sciences, accelsrators ars a
natural corollary to nuclsar rsactors. A major programme in this arsa
was thas wholly indigenous canstruction of a 60 MaV Variable Energy
Cyclatron in Calcutta. This accelserator is now being used not only by
sciesntists in our nuclear energy laboratories but by ressarch groups

from our universitiss alsa. Acclsratgjs of an advanced nature and of
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other types like a pellatron and linear accelerators are part of our
current programmes. We would be willing to consider sharing our
experisncs in this fisld with our RCA partners.

Ws hope that the deliberations of this Working Group Mesting
will lesad to further consolidation of the work carrisd out unﬁer thae
RCA.
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THE EMBASSY OF
THE REPUBLIC OF INDONESIA
DACCA

STH REGIONAL CO=OPERATIVE AGREEMENT (RCA)- WORKING
GROUP MEETING IN DHAKA (11 - 16 MAY-1983)

MR CHAIRMAN AND DISTINGUISHED DELEGATES,

The Indonesian Institute of Atomic Energy could not send a

delegation to the 5th RCA Working Group "Meeting which 1is being

~held in Dhaka from 11 -~ 16 May 1983, and asked the Embassy of
Indonesia in Dhaka to represent in this meeting.

Upon instruction from Jakarta, I would like to inform the
distinguished delegation to this meeting, the activities which is
so far has.been done by the Indonesian Institute of Atomic Energy
and the Indonesian position in the Regional C0r9§9ratiﬁe Aqreé-
ment which are as follows :

A. FOOD IRRADIATION : Indonesia will host a National Seminar on
Food Irradiation in Jakarta from 6 - 8 June 1983.

Five Speaker: from abroad will attend the Seminar among others:
(LOAHARANU, DIEHL, FARKAS, KAWABATA and SIVINSKI).

In this Seminar Indonesia will propose the setting-up of a "Re
gional Agreement" to be implemented in this activities among
the participants, with the intension that the limited funds of
the Institute of Atomic Energy Agency could be used only for
meeting. expenses so that the comnunication between the re-
searches from the participating countries are still continuing.



THE EMBASSY OF
THE REPUBLIC OF INDONESIA
DACCA

Activities of sterilisaégoafygd%ation in Indonesia started to be
accepted by the people with the use of irradiator owned by the
Indonesian Institute of Atomic Energy and in 1981 the Institute

had radiated 12 tons, while in 1982 - 26 tons.

Activities of Hydrology and Sedimentology, apart from the routine
Sedimentology activities in various harbours and harbours which
are being built and inspection of lakes/dams, activities of Gro-
und Water Hydrology by using of natural isotopes will be imple-
mented for the region of Jakarta, the capital of the Republic of -
Indonesia.

In the "Development of Tc¢ - 99m Generators'' Indonesia has re-
ceived One Research Contract with the International Atomic Ener-
gy Agency.

In the activities of "Mutation Breeding" Indonesia has been suc-
cessful in getting one Mutant/High Variety which was approved by
the Depértment of Agriculture to be distributed to the people.
This High Variety was given the name ATOMITA I, and could stand
against GREEN and BROWN INSECTS of BIOTIPE I, could stand against
DESEASE of LEAF BACTERIA; STRIPES LEAF BACTERIA, BLAST and the
production is quite hiqh, the rice is tasty and it grows approxi-
mately 124 days.

RADIOGRAPHY ACTIVITIES : Indonesia proposed that IAEA could help
Indonesia in conducting RADIOGRAPHY COURSES LEVEL III in 1984 in
Jakarta with EXPERTS/TEACHERS and SYLLABUS in which the travel
and perdiem expenses will be borne by IAEA. The courses expens-—

es will be borne by Indonesia and type of course is local.

In radiation processing activities, in which Indonesia will be-
come as "HOST INSTITUTE", the report of its status was submitted
during the RCA TECHNICAL REVIEW MEETING which was held in Jakar-
ta on 20 - 21 April 1983. |
DR. MACHI (from IAEA, RCA Coordinator) knew already in details.
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H.

Indonesia will participate in the RCA activities in the field
of "Medical Application and Basic Research[énd Radiation Che-
mistry in the Field of Manpower Development". [ Acreivzrts,.

The activities of the use of isotop in the medical field has
increased every year. In 1982 increased by 55% than the pre-
vious year. Basic research by using Research Reactor for SPEC-
TROMETRY and WATER CHEMISTRY.

THANK YOU.

&






Japan - Country Statement

1. Since August, 1978, when the Regional Cocperation
Agreement, drawn up and negotiated by the IAEA, was
concluded, the Government of Japan has attached great
interest in cooperative activities of the RCA and has
contributed greatly in both the technical and financial
aspects of those activities.

It can be said that, the Government of Japan has made
a positive contribution to expanding and accelerating the
use of isotopes and radiation technology by industries in
RCA countries by ways of sending experts, holding workshops
and seminars, undertaking personnel training and so forth
as well as financial contribution.
2. These activities are based on the policy of technical
cooperation which aims at "human resources development" of
member states of RCA, which we have répeatedly emphasized
on may occasions such as the RCA General Conferences or
Working Group meetings.
3. The Government of Japan has been participating in the
Food Irradiation and RCA/UNDP Industrial Projects.

In addition, we will make as much effort as possible
to support the Project on Medical and Biological
Applications of Nuclear Techniun§, which is expected to

-
start this year.
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In this year, after this meeting, the Government of
Japan will take necessary measures to host the following
programs with the close cooperation and support of
various organizations concerned in Japan.

(1) Study Meeting on Radiation Therapy and Related

Subjects, Tokyo, 22 August - 22 September, 1983

(2) The First RCA/UNDP Workshop on Nucleonic Control

Systems for Steel Manufacture, Tokyo, October, 1983

(3) On-the-Job~Training on Nuclear Instruments

Maintenance, Tokyo, No?ember - December, 1983 |

The financial contribution in the fiscal yéar 1983
by theAGOVernment of Japan<to the RCA projects will be as
follows:

(1) US $30,000 for thé Project on Medical and

Biclogical Applications of Nuclear Techniques

(2) US $270,000 for RCA/UNDP Industrial Project

&7



COUNTRY STATEMENT
REPUBLIC OF KOREA

The Republic of Korea, as a Member of RCA, will participate and support
invariably all the cooperative research projects, especially the RCA/UNDP
Industrial Project. The Republic of Korea believes that the RCA is an important
means of accomplishing intra-regional cooperation and technology transfer of

peaceful uses of atomic energy.

Regarding the RCA/UNDP Industrial Project, is is the honour and privilege
of the Republic of Korea to support the training-demonstration workshop for
radiation sterilization of medical products which is scheduled for two weeks
during September and October of this year, both at the Bhabha Atomic Research
Centre in India and the Korea Advanced Energy Research Institute of the Republic
of Korea, respectively. My Government would -like to reiterate the fact that
the Co=60 irradiation facility with 100 kCi was installed at the Korea Advanced
Energy Research Institute with the assistance of IAEA and UNDP back in- 1975
and we would be very pleased if this facility could be utilized extensively

for the training-demonstration workshop.

Regarding the new proposal on the medical and biological application
of nuclear techriiques, we want to express our welcome and willingness to
take part in this project. We propose, however, the equal achievement with
less funding by multiple centres whichhave already installed some of the

facilities, instead of a single centre.

Also regarding the new proposal on Phase II of the Food Irradiation project
and the project on Technetium-99m generators and core management techniqeus
in small research reactors, which aims to improve radioisotope production, my
Government welcomes their adequacy to the regional members and is willing to
participate. On the other hand, like with other projects, we have to consider

the availability of the necessary funds for the implementation of the projects.

It is also our wish to express our gratitude for the valuable contribution
by the Indian Govermment for the research reactor utilization. My Government

will be pleased to take part in the programme.

My Government wishes to offer best wishes for the opening of a Permanent
UNDP Project Office in Jakarta and the appointment of a new Project Director.

Thank you.
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COUNTRY REPORT

MALAYSTA

Malaysia has always been active in the Regional
Cooperative Agreement (RCA) since the early years of its
inception and, throughout these past years, has continued to
participate actively in and contribute to almost every project
initiated under the framework of RCA, Malaysia has always
considered the RCA programme as an important means for the
transfer of technology to the developing countries and fully
support the effort at level commensurate with the available
Tes ources,

Malaysia is now under the '4th Malaysian Plan', and
as such, our national planning in the utilization of nuclear
technology for the current years has to be within the framework
of mission~oriented operation programmes and complementary to
national development targets setforth by the ‘“4th Malaysian Plan‘.

The Government of Malaysia has formed a National
Committee on RCA since the 4th RCA meeting in Kuala Lumpur,
1982. The formation of the National Committee has proved to be
successful in hastening the implementation of the RCA projects
in Malaysia. Through this committee broad objectives of RCA
have been secured. Cooperation from appropriate local institutes,
universities and private sectors both at project management and
working levels have been achieved.

A report on’ the status of the various projects regarding
their progress from that reported at the 4th Working Group Meeting
in Kuala Lumpar in June 1982 follows.

R



I.

RCA/UNDP Industrial Isotopes and Radiation Technology”

1.

Industrial Radiation Processing

i.

Radiation Yulcanization of Natural Rubber (NR) Latex
The Rubber Research Institute of Malaysia (RRIM) is

the National Coordinator for this project, RRIMwill
serye as the center for product eyaluation and test
marketing of the radiation yulcanised NR Latex in
collaboration with the respective similar organizations

in S?ﬁ Lanka, India and Indonesta.

Current Status of RRIM Involvement

The semi-commercial irradiation plant in Jakarta is
schednoled to be commissioned in July 1983, Malaysia
wil] be sending NR latex to Indonesia for irradiation.
The irradiated latex will then be tested at the RRIM
from then onwards.

UNDP has forwarded a sum of US$46,519.40 (=M$109,318.49)
to RRIM in December 1982 for the purchasé of the INSTRON
which has been ordered through Associated Instrument
Manufacture (M) Sdn, Bhd., P.0. Box 766, Kuala Lu mpur
13-11. The instrument is expected to be commissioned at
the RRIM Physical Testing Laboratory in June 1983,

Purchase requisitions for two testing equipments namely,
(a) two units of Wallace Multicell Ovens for
ageing tests,

(b) one unit of a Hospital Steam Autoclave for
sterilization tests,

have been forwarded to the Ministry of Science, Techno-
logy and the Environmen® of Malaysia. The Ministry

is now processing the order, These equipments are
expected to be available for use by June 7983,



1.

Staff training/familiarisation

From July 1983 to December 1985, Malaysia wil] be sending
staff to Indonesia for a total of 36 man=month (m/m) as

follows:=

Year Duration of Training Staff

1983 July=~Aug (2m/m) RRIM

‘ Sept-Dec (4m/m) RRIM
July=Dec (6m/m) PUSPATI

1984 Jan~June (6m/m)_ RRIM
July=Dec (6m/m) PUSPATT

1985 Jan=June (6m/m)_ RRIM
July~Dec (6m/m) PUSPATI

Radiation Curing Surface Coating of Wood Products

A survey was made by a team of TAEA experts from October &
to October 15, 1982 on the possibilities of radiation surface
coating technologies using low energy electron beam machine
(EBM) being applied in Malaysia. The team, consisting of ¢
experts in relevant fields of radiation‘surface coating techno-
logies using EBM, was headed by Dr, Z. Bartholome, Commissioner
of Philippine Atomic Energy Commission. The other experts were
Mr. H. Kamiyama of Japan Atomic Energy Research Institute (JAERI),
Mr. K. Mizusawa of Nisshin High Voltage Company and Mr. K.
Yoshizaki of Nippon Electrocure Company. The expert mission was
particularly interested,

(a). to assess the readiness of major wood based companies
in Malaysia to accept radiation surface coating techno-
logies using low energy e]ectrog beam machine (250-350 keV).
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iv.

(b) to identify conditions for the introduction of
this technology for commercial practice,

Findings

Syarikat Jengka Sendirian Bhd, (S8JSB) is considering to
participate in the project, However, further technical studies
on the production, management and maintenance of the machine and
the cost of production need to be inyestigated and studied
before any commitment is made, The company also hopes to hear
further development from the mission and to follow the progress
of the surface coating of wood products project in other RCA
countries. One of the SJSB staff wi]] be going to Jakarta in
November-December 1983 on-the-job training on wood surface
coating under UNDP/RCA Sub Project Radiation Processing Programme,

Radiation Crosslinking of:Polymer
insulated tlectrical Wire and {able

~ Unlike the first two projects.mentfoned above, this project
is still at the preliminary stage, Malaysia is Aoweyer actively
participating in manpower development. Plans are afoot to send
supporting staff to work and train in Jakarta as soon as the
irradiation plant get underway, |

Radiatjon  Sterilization of Medical Products

Malaysia has indicated her interest to participate in this
project. Malaysia is always ready to send personne] to attend
all ~ relevant training courses in BARC, India and KAERT,
Korea as programmed by [AEA for 1983-1985,

Non-Destructive Testing
The National Coordinator for this project is Standards and
Industrial Research Institute of Malaysia (SIRIM).




A study on the current status of NDT in Malaysia has been
carried out by SIRIM under the supervision of IAEA expert,
Dr. R. Emmerich, for 3 months i.e. 18th March to 10th June 1982.
SIRIM was again visited by another I[AEA Technical expert for one
week, 24th-29th January 1983, The purpose of the visit was to
obserye and study further development of the NDTfprogramme conducted
by SIRIM,

SIRIM has received the following instruments from IAEA in _
1982:

7. Industrial X-Ray, 200kV; SmA.

2. Beta-Back Scatter-Counting Thickness Measurement.

3. Boundary Zone Monitor - Radiation Survey Meter,

In 1983, SIRIM will be visited By another IAEA NDT expert for
2 months, and a mobile dark room wil] Be presented to SIRIM by
TAEA. ‘

SIRIM will further purchase the following instruments for
1983:

1. Magnetic particle tester

2. Eddy cement crack detector

A course on NDT - Radiography and Ultrasonic, will be
organised by SIRIM in July 7983,

Staff Training/Familiarisation

SIRIM will be sending personne] to attend all the NDT courses
organised by IAEA in Singapore and Japan for the year 1983-1986.

Nucleonic Contro] System

Malaysia has indicated her interest and full suppart for all
the projects under this programme. The projects are:
1. Paper Industry

2. Steel Industry
3. Mineral Exploration, Mining and Processing.



Plans have been prepared to send yelevant people to attend
- the various training which will be organised, as programmed,in
the 'Project Plan for Regional UNDP Project for Asta and the
Pacific (RCAL' April 1982,

The followings are the tentative training schedules for
1983-1986.

Paper Industry ~ The courses wil] be held in Siam Paper Mills,
Thailand, for 3 weeks and {n JALF for ] week,

Year Duratidnibf'TraTnihg ‘Sfaff

1983 Tn/m Paper Industry
1984 Im/m Paper Industry
1985 Tm/m Paper Industry
1986 Tm/m Paper Industry.

Steel Industry - The courses will be held in Bokaro Steel Mil1,
India for 3 weeks and in JAIF for 1 week.

Year Duration of Training Staff
1983  lm/m - HICOM
1984 Tm/m HICOM
1985 Tm/m HICOM
1986 Tm/m HICOM

Mineral Exploration, Mining and Processing - Will be held in
AAEC for 4 weeks and PAEC for 1 week.

Year Duration of Training Staff

1983 2m/m Mine Research Inst.
1984 2m/m Mine Research Inst.
1985 2m/m & Mine Research Inst.

1986 - -



4, Maintenance of Nuclear Instruments

PUSPATI is the National Coordinator for this project, The

project has been carried out with satisfactory progress since

December 1979, when it was instituted.

The reports om the progress of various activities are as

follows:

i.

ii.

it

Environmental conditions study

Continuous recording of temperature, hum1d1ty and incoming
voltage supply in laboratories haye bBeen carried out, to
ensure that the environmental conditions are condusive for
equipments. Advices and recommendations hayve been given
to operators and users on the proper environmental
conditions.

Power conditioning

50 units of simple drop-out relay and surge suppressors
were built and installed at the interpacing between
electronic equipment and power supply. For sensitive
equipment, voltage stabilizersin conjunction with drop
out relay were installed in 1982.

Seven (7) units of voltage stabilizer were received from
IAEA. They are:

-~ Three (3) units of Gould Constant Voltage
Stabilizer GT 1000.

= Two (2) units of Gould Constant Voltage
Stab1]1zer GT 650.

- Two (2) units of Ph11]ops Line Conditioner.

Corrective Maintenance

PUSPATI has extended its serv1ces in the repair of faulty
equipment to near-by 1nst1tut10ns In 1982, services
have been given to Malaysian Agricultural Research
Development Institute (MARDI) and Universiti Teknologi
Malaysia (UTM). ’




II.

iv. Technical Assistance

An TAEA roving expert Mr. Peter Ambro was attached to
PUSPATI from 12th March - 28th April 1982 and again from

7th Feb. - 27th March 1983. The purpose of his visits was
to advise and assist in the formulation and implementation
of maintenance plans. Multi-Tevel of preventive maintenance
and performance check-up (Level I) and overhaul (Level III)
were discussed and would be implemented in stages.

V. Training Course
PUSPATI, with the cooperation of UTM, organised a course on

maintenance and operation of nuclear electronic equipment

for technicians. The course was held at the Physics
Department from April 12th to May 7th 1982. The main aim

of the course was to provide basic knowledge on the main-
tenance of nuclear electronic equipment as well as knowledge
on detection, measurement and basic radiation prétectﬁon.
Seventeen (17) participants from research institutions and
hospitals attended the course. Lectures were given By Tocal
lecturers. '

Regional Cooperative Project on the Use of Nuclear
Techniques in Improving Domestic Buffalo Production

in Asia

Universiti Pertanian Malaysia (UPM) is the National Coordi-
nator for this project.

The Faculty of Veterinary Medicine and Animal Science of
Universiti Pertanian Malaysia has been carrying out investigation
on the various aspects of reproduction of female and male and
their ability to convert poor quality feed such as pressed fibre
(a waste residue of the 0il1 palm industry).

?



The crossbreeding of the local swamp buffalo with imported
milk breed of buffalo has shown the superior qualities of the
milk breeds. Semen has been successfully frozen and swamp
buffaloes are being artificia11y inseminated at predetermined
times. For this purpose, further studies are indicated to
improve the fertility to artificial insemination.

One of the major constraints in buffalo reproduction is the
inability of the buffalo to calve at regular intervals between
calvings. This is due to the failure of the female buffalo to
resume her cycle following calving. Suckling plays an important
role in inhibiting ovalution. Studies have shown that short-
term removal of the calf for two to three days is an effective,
method of overcoming this problem but much more work is needed
to improve the fertility of the buffalo where this technique is
adopted. Nuclear techniques have shed much 1ight on the endocri-
nology of reproduction in the buffalo.

Another area of research which 1sbih progress is to use
waste residue such as palm pressed fibre for feed. The studies
so far indicate that palm pressed fibre has a good potential as
a source of feed for buffaloes. Buffaloes are able to maintain
théir body weights when fed sun-dried palm pressed fibre only as
the sole feed. Further studies are in progress to improve the
feeding value of palm-pressed fibre through the addition of feed
supplements, ensilaging with urea and by manipulation of rumen
function. Nuclear techniques are being utilised in these studies.

It is obvious that further research on reproduction and
nutrition of the Malaysian buffalo is required. ‘Additional
support to continue these studies would give a significant
contribution to buffalo production in the Asean countries.

R
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Coordinated Research Programme on Isotope
Application to Hydrology and Sedimentology

PUSPATI is the National Coordinator for this project. Other
agencies collaborating in this projeét'are the Drajnage and Irri-
gation Department of Kelantan, the'Geology Department of
Universiti Kebangsaan Malaysia (UKM) and the Geological Survey
Department.

The research group has carried out a considerable amount of
investigation to date. The group has conducted several ground-
water studies in Lower Kelantan, Kedah/Perlis and Sungai Lui,
Selangor, using nuclear techniques. However, no firm conclusions
can be drawn yet from the observation made and data collected.
Further studies are being conducted. The results of" the studies
conducted in 1979-1982 and the future plan for 1983 haye been
discussed at the recent RCA Isotope Hydro]bgy and Sedimentology
2nd Review Meeting 1st-5th November 1982 in Australia hosted by
AAEC.

Expert Services (1982)

Under this programme Malaysia has received two expert
services:-

1. Mr. B.L. Campbell of AAEC (Australian Atomic Energy
Commission) visited the Sungai Lui catchment area where
a pilot project on (s-137 techniques to sediment re-
distribution is being studied. The progress of the
study was discussed and the soil sampling technique
was demonstrated.

2. Dr. B. Payne of IAEA visited PUSPATI to discuss on
the overall programme of RCA + Isotope Hydrology and
Sedimentology Project.



Iv.

Training

Mr. Roslan Md. Ali underwent training in the tritium and
radiocarbon laboratories at AAEC under the supervision of Dr. Calf
and Dr. P. Airey for about 4 months (June to Oct. 1982).

Technical Aid

1. Under this programme Malaysia will be given tritium
enrichment facilities which are expected to arrive in
Malaysia early next year for commissioning.

2. In view of the increasing amount of work in isotope
hydrology investigation and other related acitivities,
Malaysia is planning to establish a low level laboratory
at PUSPATT in the near future. In this respect, Malaysia
is seeking assistance through the RCA programme in term
of financial, technical training and the provision of
¢!* facilities.

PRegional Project on the Use of Induced Mutations
for the Improvement of Grain Legume Production

There are two projectsfthat are being carried out in Malaysia
under this programme. Both projects are coordinated by Universiti
Kebangsaan Malaysia (UKM). The projects are:-

1. Improvement of soybean through induced mutation - carried
out by UKM, UM, UPM, MARDI and RRIM. '

2. Improvement of rice through mutation breeding - carried out
by UKM and MARDI.

Improvement of soybean through induced mutation

The research group has carried out a considerable amount of
work to date. The group has successfully developed a series of
mutants (until M 7 and M 8 generations) from M 2 generation. The
group, eventually, will develop mutants of good agronomic properties



which are suitable for wet tropical countries. Further work is
still being carried out at UKM, RRIM, and MARDI to test the
quality of other mutants developed. The results of the work, which
have been successfully conducted, were presented at the Third FAQ/
IAEA Research Coordination Meeting in Seoul, Korea, 4th - 8th
October.

Improvement of rice through mutation breeding

The joint project undertaken (1978-1983) have produced encou-
raging results with regard to resistant rice mutants against
blasts and brown plant hoppers. The resistance was recovered in
the M 2 generation and their phenotypes were confirmed in the
later generation. Information obtained from this project can be
use to evaluate semi-dwarf rice varieties and to conduct genetic
studies on semi-dwarfism in rice (RCA projéct proposal for Malaysia
1984).

Regional Cooperative Project on Food Irradiation

The participating agencies in this project are Universiti
Kebangsaan Malaysia (UKM), Universiti Pertanian Malaysia (UPM)
and the Malaysian Agricultural Research and Development Insti-
~ tute (MARDI).

Research on the effect of gamma irradiation on black pepper
and white pepper was initially, started with the assistance of
Universiti Kebangsaan Malaysia under project no. 44/78. It was
later continued under the assistance of IAEA (Project no. 2938/JN).
Recently, further assistance was granted by the IAEA under project
no. 2938/JN/RI to conduct the following studies:-

(a) Determination of the effect of gamma irradiation

on the storage life of pepper.

(b) Determination of the best pafkaging material for
the irradiated pepper.
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(c) Transport study by ship between Malaysia and Japan,

The research group conducting this project consists of the
following membeys:~

4 scientific and 1 economic staff -  UKM
1 scientific staff ~ UPM
1 scientific staff - MARDI

Pepper samples are provided by the Pepper Marketing Board of
Malaysia while the packaging materials are provided by Wesmalex
Plastic Industry and Innovative Poly Sdn. Bhd. The Malaysian
International Shipping Corporation has agreed to transpert the
samples from Malaysia to our counterpart in Japan.

Subsequent to recommendation by the Ministry of Agriculture that
more food items be considered in the food irradiation studies,
another research group was formed on 11th August 1982. The group
comprising researchers from the Tun Ismail Atomic Research Centre
(PUSPATI), © Universiti Pertanian,, Universiti Kebangsaan -and
the Rice Board of Malaysia will conducted feasiBbility studies on the
use of gamma irradiation on our Jocal paddy and rice. Among the
objectives of the project are:-

(a). to increase the storaje 1ife of both paddy and rice
without affecting the wholesomeness of the commodity.

(b) to determine the optimum dose for delay in ripening
of paddy especially those haryested during off-season.

(c) to determine the best packaging material for the abave
process.

Health Related Environmental Resear%h

The national coordinator for this project is Uniyversiti
Kebangsaan . Malaysia (UKM).



An inter-laboratory comparison study of a number of reference
materials was initiated in 1982, to determine various elements in
5 geological and biological unknown samples supplied by IAEA.
Emphasis was given to the follwoing elements; Arsenic (As), Cadmium
" (Cd), Mercury (Hg) and Antimony (Sb).

23 elements have been detected and analised in the samples
using Nuclear Activation Analysis (NAA). Mercury (Hg) could not be
determined using NAA due to long irradiation time (40 hours) which
cannot be accomodated by PUSPATI at this time. However, comparing
the results of the other elements with the standard samples of IAEA,
the NAA technique can be considered to give satisfactory results.

The research group at Universiti Kebangsaan has successfully
established a system called 'Gamma Spectroscopic Detector'. The
system consists of HP Ge detector, Multichannel detector CANBERRA
SERIES 85 and otnzr accessories such as Teletype 45 printer, Plotter
HP 7470A and CANBERRA casette. The whole system costs M$120,000.00
and it was financed by Research and Development Division of Universiti
Kebangsaan Malaysia. |

With this system, the group has started research on deter-
mination of trace-elements in human hair. Various samples have been
collected within the state of Selangor. Emphasis is given to the
trace-elements such as As, Cd, Sb and Hg eventhough elements such as
Bromice (Br), Potassium (K) and Tungsten (W) are found present.

The IAEA contract to the value of US$9,000 will terminate
on May 31st. 1983. Further research however will be continued and
will be fully financed by the research grant of Universiti Kebangsaan
Malaysia.
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Country Statement on RCA - Pakistan

Pakistan continues to Cooperate actively in several

Projects under RCA Programme. Some of these projects are:

1. Neutron Scattering Research:

(Research Reactor Uvilization)

Pakistan entered into this RUA Research vontract in
1980 1or one year contract. the work on study of Texture of
metals by Neutron Diffraction was uudervaken. Experiments
were done on cold rolled Alumnium and the Texture observed
was in agreement with previous workers. This was done do cali-

brate our neutron spectrometer with that of Seibers~dor?

where earlier experiments had been done by Prof. Eder.

In the extended pericd 1981-1983 the texture investi--
gations on cold rolled Copper and single crystal copper were
undertaken., The later type of copper was investigated to see
the history dependence of the material on its Texture. This
is not understood well so far. An other area of interest
and of practical importance is the texture related to the
strength of material. It is theught that the study of tex-
ture could give useful information on the strength of the
material, so imporﬁant in our daily use of metallic sheetse.
The results are intended for publicafion in "Material Science

Letters" (Holland).

?
The Second Project under the RCA Contract was the

study of super conducting alloys using neutron scattering.



Fg-zsio 8 alloy was made in the laboratory and neutron
diffraction of the ingot made did not show any diffraction
pattern. The reasons why did this material not give the

diffraction pattern are being investigated.

The third and final year of extension has Jjust ended
and if the RCA Programme of Research Réactor utilization
is extended, further contracts would be applied for. The work
on Texture, super-conducting alloys and on Delye-waller
Factor of materials using Neutron Diffraction method would

be continued.

2e Health Related Environment Research

Under an RCA Agreement work has been done in Pakistan
on problems of trace elements in food using the neutron acti-
vation method. In particular many types of trace elements
‘like 45,0d,Sn, Se etc have been investigated in various types
of Cigarettes in use in Pakistan. Studies of these toxic

elements have been made in the wrapping paper for Cigarettes.

Similarly study of trace elements of toxic of elements
have also been made in various brands of tea being used in

Pakistan.

An other type of work concerns the investigation of

trace element Zn in Human hair. Ha2r from female, male and

persons from different social levels were investigated. These

.
(,-\ e
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Current Interest:

In particular at present Pakistan is keen to get help
from RCA in the project on Commercial irradiator of about
300 Kilo Curie and for setting up an NDT Centre. In both these
areas Pakistan has been working for the past several years
and would therefore like to advance these activities under

RCA programme.

Relating to the former, Pakistan has experience in Poly-
merisation of materials, sterilization of medical products
like Catguts and Surgical Gloves. While regarding the later,
Pakistan has already experience in X-Ray and gamma-radiography
and Ultrasoniq testing. Some preliminary studies on Neutron
Radiogréphy using the 5 MW Swinming Pool Reactor beam have
already been made. In N.D.T, Techniques Pakistan has been
arranging annual short courses for Technicians/Engineers from
various local industrieé and as well as for persons from some
other countries. Based on this experience and the fact that
RCA activities are becoming widély known to Pakistan, it is

hoped that RCA would extend its aid to these projects.

Pakistan would also be interested To host certain mee-
tings/workshops relevant to its programme from time to time

and RCA would be requested accordingly at the appropriate time.

Pakistan would be interestedy to consider hosting the
7th Working Group Meeting if RCA would indicate interest in ~

it.



investigations have yielded useful information regarding
health Care. Some of the results have already been publi-
shed.

Qther Contracts:

A

Véry briefly Pakistan has been involved very actively
in otuer contracts for example in (i) Microwave induced hyper-
thermia as a sensitizer of radiotheraphy in head and neck
tumour", (ii) on Semi-dwarf mutants for Rice - improvement,
(iii) Radiation technology and Maintenance of Nuclear instru~
wents. In addition Pakistan is Cooperating in the Project
on "Radioisotope applications in Industry and.Radiation_Tech-

nology.

Trainees from Pakistan have participated in the NDT and
Nuclear Control instrumentation Workshops held in various

Member States of RUA.,

In other projects of rood irradiation, Nuclear Sterili-
zation of Medical Products (Pakistan has a long history of
proaucing and exporting of medical instruments), Isotopes in
Hydrology, Wood surface treatments by radiation, Nuclear
Medicine, Radioisotope Applications in agriculture in general
etc Pakistan would be keenly intéresged as and wnen RCA pro-
gramme is coming to be known more%and more to the relevant

researchers in the field.

e
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