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The Tenth RCA Working Group Meeting was held at the Chinese Academy of 

Agricultural Sciences. Beijing. 11 to 14 April. 1988 

1. INAUGURAL SESSION. 

1.1 Welcome. 

Delegates were officially welcomed by Mr. Peng Zhaosheng, 

Director, Bureau of Foreign Affairs, Ministry of Nuclear Industry. In 

his welcoming remarks, Mr. Peng noted that after 15 years, RCA was 

entering a new phase with an expanded programme in the fields of science, 

engineering, industry, agriculture and medicine. He commented that 

co-operation should be linked to the development of national economies so 

that it will result in economic and social benefits and considered RCA an 

excellent example of regional co-operation. Mr. Peng further noted that 

China is supporting RCA by hosting many activities and desires to further 

strengthen co-operation with other countries. The full text of Mr. 

Peng's address is attached as Annex 1. 

1.2 Opening remarks by IAEA. 

The Deputy Director General and Head, Department of Technical 

Co-operation, Mr. Noramly bin Muslim, welcomed delegates on behalf of the 

IAEA. He thanked the Chinese Government for hosting the meeting and the 

Mini stry of Nuclear Industry and the Chinese Academy of Agricul tural 

Sciences for the excellent arrangements. Mr. Noramly noted that the 

level of overseas representation was the highest at any Working Group 

Meeting, particularly in recent years. He commented that the RCA 

programme was continuing to expand despite the constraints of zero growth 

which were affecting much of the Agency's programme. This was, to a 

considerable extent due to the generosity of donor countries. Mr. 

Noramly informed delegates that he had recently accompanied the Director 

General to Thailand and Malaysia and had inspected a number of RCA 

projects. The Director General was favourably impressed. The full text 

of Mr. Noramly's speech is attached as Annex 2. 
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1.3 Keynote address. 

The keynote address was presented by His Excellency, Dr. Huang 

Qi tao, Vice Hi n i ster of Nuclear Industry on behalf of H. E. Dr. Ji ang 

Xinxiong, Minister of Nuclear Industry. Minister Jiang, whose Ministry 

is responsible for all IAEA matters, including nuclear co-operation in 

the Region, welcomed all delegates to Beijing. 

He reminded delegates that China acceded to RCA soon after she 

joined the Agency in 1984 and noted the impact this co-operation was 

making to the region. Although a developing country, China was anxious 

to contribute her share to regional co-operation. China is therefore 

prepared to provide $50,000 to support RCA activities. 

China is a country of great ancestral achievement which is now 

entering a new era of sc ience and technology. By the year 2000, China 

expects to have 5000 to 7000 MW of nuclear power, wi th another 5000 MW 

under construction. She looks forward to co-operation with developed and 

developing countries on the basis of mutual respect and equali ty. A 

spirit of sincerity is essential in international co-operation. The full 

text of Minister Jiang's address is attached as Annex 3. 

1.4 Vote of thanks. 

Mr. Li Yesha, Deputy Director, Division of International 

Organizations, Ministry of Nuclear Industry and Chairman of the 

Organization Committee offered a vote of thanks to the IAEA for choosing 

Beijing as the venue for the lOth RCA Working Group Meeting. He thanked 

the Deputy Director General, the RCA Co-ordinator and the UNDP Project 

Co-ordinator for their efforts in preparing the meeting. (Annex 4). 

1.5 Election of Chairman. 

As interim chairman, the DDG welcomed China into the family of 

donor countries. This was received with acclamation. Mr. Noramly 

congratulated China on the arrangements for the Meeting, and called for 

nominations for the meeting chairman. 
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Mr. Zhou Ping, Governor from China on the IAEA Board of 

Governors, and Vice Chairman, Nuclear Power Steering Commi ttee, state 

Council, was nominated by Australia, seconded by Thailand and received 

unanimously. 

In his opening remarks, the chairman reminded delegates that 

this was the first Working Group Meeting under the RCA Agreement 1987. 

It would be necessary to establ i sh Project Conuni ttees to di scuss those 

projects for which separate Project Conunittees could not be constituted. 

The chairman noted good progress in all projects, especially the Regional 

Industrial Project. 

A list of delegates is attached as Annex 5. The Agenda (Annex 6) 

was accepted without amendment. 

1.6 Draft RCA Annual Report. 

The RCA Co-ordinator pointed out that the draft RCA Annual 

Report was prepared pursuant to Article VII (4) of the RCA Agreement. He 

invi ted delegates to comment on the accuracy and completeness of the 

report. The Annual Report, as amended, wi 11 be bound, circulated to 

Member States and tabled at the RCA General Conference Meeting. 

Delegates made a number of specific points on the details of 

the report which were noted. In particular, reference to India's 

participation in the Industrial Project (Annex 3) was inadvertently 

omi tted. Two views were expressed concerning the reporting interval. 

The first view was that the Annual Report should cover the calendar year 

preceding the Working Group Meeting. The advantage would be that the 

reporting period would coincide with the budget year allowing Member 

States to correlate activities and expenditures directly. The second 

view was that the reporting interval could broadly cover the period 

between Working Group Meetings. The advantage would be that the report 

would be somewhat more current when formally presented. The RCA 

Co-ordinator was requested to seek a consensus and report to the final 

session of the meeting. 
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1.7 RCA Seminar. 

The RCA Co-ordinator outlined the aims and the status of 

arrangements for the RCA Seminar which will be held in Jakarta, 13 to 15 

June, 1988. 

The delegate from Indonesia pointed out that his country had 

been a party to RCA since its inception and felt that the time was now 

appropriate to review its aims and achievements. Indones ia was pleased 

to host the seminar. He also congratulated China on its decision to 

become a donor country to RCA. 

The delegate from the Republic of Korea welcomed the Seminar 

and indicated that his government would actively participate. He felt 

that the RCA Questionnaire was well conceived. 

The delegate from Japan noted that the previous review of RCA 

was at the Worki ng Group Meet i ng, Kuala Lumpur five years ago. The 

current Seminar was therefore timely. He recommended that special 

reference should be made to the linkage between IAEA and other 

International Organizations such as FAO and WHO and enquired whether 

spe~ial lectures would be arranged. 

The delegate from India supported the Seminar and stated that 

its agenda should have a good balance bewtween technical and policy 

issues. Bangladesh enquired whether there would be a role for countries 

outside RCA and other international organizations in the evaluation of 

RCA. 

The delegate from Australia supported reviews of RCA on roughly 

a five year cycle. He detected some changes in direction within RCA and 

felt that the role of nuclear power in RCA should be subject to thorough 
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discussion because of the large commitment of resources that projects in 

this area would entail. The Seminar is likely to be of use to Australia, 

not least because of the opportuni ty it wi 11 provide to the Austral i an 

Aid Bureau AIDAB to assess and evaluate RCA activities. 

Support for the Seminar was also expressed by China, Malaysia 

and Pakistan. 

In his concluding remarks, the Deputy Director General informed 

the meeting that the Agency had been notified of ministerial 

representation at the Seminar. 

1.8 Status of RCA projects. 

The RCA Co-ordinator pointed out that under article 11.2 of the 

RCA Agreement 1987", the Meeting of Representatives of RCA governments was 

required to approve the incorporation of projects into RCA. The IAEA 

Legal Division (ADLG) advised that, since RCA 1987 was a new agreement, 

the full programme should be submi t ted to the Working Group Meet ing for 

approval. The document (Annex 7) together with the attached list of 

projects was tabled and accepted without dissent. 

In response to a question from Malaysia it was explained that 

project documents would be prepared only for large projects wi th a TC 

component. In response to the Republic of Korea it was noted that the 

Meeting of Representatives (Article II, RCA 1987) refers both to the 

Working Group and to the General Conference RCA Meetings. In response to 

Japan it was noted that a Co-ordinated Research Programme must be 

approved by both the IAEA's Committee for contractual Scientific Services 

and the RCA Meeting of Representatives for incorporation into RCA. In 

response to Indones i a it was explained that the off i c i al commencement 

date of the RCA project: Strengthening of Radiation Protection was 27 

February, 1988 as stated in the 11 December, 1987 letter from the RCA 

Co-ordinator to national counterparts. However, ADLG agreed to this form 

of approval on a "once off" basis only. 
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2. FIRST TECHNICAL SESSION. 

UNDP/RCA Regional Industrial Project. 

The Regional Industrial Project was introduced by the Project 

Co-ordinator who spoke to the document (Annex 8). The attention of the 

delegates was directed first to general project issues, and then to each 

sub-project in turn. 

2.1 General Issues. 

Pakistan welcomed the increasing trend towards the appointment 

of local experts. In addition it recommended the establishment of a 

"Forum of Nuclear Techniques in Industry" in each RCA Kember State to 

facilitate the transfer of nuclear technologies to appropriate 

industr.ies. The Forums should be supported by project funds and meet 

annually. The delegate from India enquired wbether th~ relative 

efficiencies of the various modalities of technology transfer (Executive 

Management Seminars, Training Courses, Workshops etc. ) had been 

evaluated. In response to a question from Bangladesh the UNDP 

Co-ordinator indicated that all regional activities had been 

implemented. In financial terms, an 84 per cent implementation rate was 

achieved in 1987, the highest of any UNDP project implemented by the 

Agency. 

2.2 Tracer Technology in Industry. 

The Project Co-ordinator expressed his gratitude, on behalf of 

the Agency, to China, for the Regional Training Course which had just been 

completed in Beijing. 

The Republic of Korea is pleased wi th progress resulting from 

the tracer sub-project. There will be a major technical demonstration of 

the technology in the Ssang Yong Cement Plant, Kay 1988 and a National 
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EMS during 1989. Tracer technology is be ing i ncreas ingly accepted by 

industry in Malaysia. A demonstration in the Chemical Industry is being 

arranged. Malaysia would be prepared to accept observers from the Region. 

Bangladesh would like 

supporting national activities in 

participation by other countries 

to 

the 

in 

see announcements of 

UNOP Newsletter to 

the Region. Project 

projects 

facilitate 

supported 

national activities announced in the Newsletter to facilitate 

participation of observers from the region. The delegate from India 

recommended that a technical report of each major tracer demonstration be 

prepared and distributed. This was supported by Indonesia. The Project 

Co-ordinator agreed with the suggestion and noted that a video recording 

was made of the Thai gas flow demonstration. 

The delegate from Thailand expres_sed appreciation to Australia 

for funding the gas flow demonstration. Australia enquired whether 

regional observers would experience difficulties of access to private 

companies. The Project Co-ordinator felt that problems might arise in 

some cases. In addition, funding was always a consideration. 

Tracer technology is recognized as being important in China. 

For instance, there are very extensive oil well applications. In 1986 

there were 2500 oil well tests, in 1988, 4000 tests are expected. 

2~3 Non-destructive Testing. 

The delegate of Japan pointed out that his Government is 

participating actively in the NOT sub-project. He pointed out that since 

most RCA Member States have research reactors, neutron radiography should 

also receive project support. The Project Co-ordinator suggested that 

this matter should be referred to the forthcoming Natonal Co-ordinators 

Meeting, Oaeduk. The Indian delegate said that BARC could help organize 

a course in neutron radiography and enquired whether there was any move 

towards standardizing NOT equipment in the Region. The Project 
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Co-ordinator said that an equipment survey had been made and would be 

discussed at the National Co-ordinator's Meeting. 

Pakistan is actively participating by providing experts and 

supporting training courses (2 national and one regional in 1988). 

Although not very involved in Phase I, the Republic of Korea is actively 

participating in Phase II. In 1988 it is hosting the National 

Co-ordinators Meeting and a Regional Training Course. 

China has been actively involved in the sub-project since 

1985. China supports the inclusion of neutron radiography and moves 

towards the unification of certification of NOT personnel. In his 

concluding comments, the Project Co-ordinator noted the increasing number 

of countries hosting activities and supplying experts. 

2.4 Radiation Technology. 

The Project Co-ordinator noted that an industrial scale trial 

for the manufacture of condoms under the Radiation Vulcanization of 

Natural Rubber Latex SUb-project had been successfully completed at 

Bandung, Apri 1 1988. He recommended that the Working Group extend the 

project, which was due to terminate 30 December 1988 to the completion 

date of Phase II of the Regional Industrial Project, 30 December 1991. 

The Japanese delegate congratulated Indonesia on its 

contribution to the RVNRL sub-project. He was pleased to see the extent 

of technology transfer to industry and noted the interest in Thailand t 

Sri Lanka and Malaysia. The Indian delegate enquired whether the 

radiation process was more economic than conventional vulcanization. The 

Indonesian delegate replied that the process was probably more economic 

because there were no additives and considerable energy savings. 

However, the plant must be fully utilized. 
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Concerning the surface coating sub-project, Japan is to 

financially support the remodelling and upgrading of the Jakarta EB 

facility, and sees the application of the technology to a range of 

products in addition to wood. The delegate from China felt that because 

of the high capital cost of accelerators, UV technology may be suitable 

for developing countries. China is to hold national training courses on 

UV technology. China is also investigating the application of Co-60 

techniques to cross-linking. The delegate from Japan suggested that EB 

and UV technologies for curing are complementary rather than competitive. 

The Republic of Korea is involved in radiation sterilization 

and cross-linking. At present two EB accelerators are in commercial 

operation producing cross-linked wire and cable insulation. 

A private company in Malaysia is producing parquet flooring 

using UV curing. A 200KCi Co-60 facility will be constructed soon and 

will be used for medical sterilization. Malaysia is organizing a 

National Radiation Chemistry Course 10-22 October 1988 to which regional 

participation is invited (subject to funding). 

The Paki stan delegate announced that the Lahore fac iIi ty for 

the sterilization of medical products commenced operation July 1987. His 

government is pleased to offer it as a regional RCA facility for 

on-the-job training when the regional courses are held. 

The Project Co-ordinator announced that the project will be 

supporting an International Symposium on the Radiation Vulcanization of 

Natural Rubber Latex to be organized by JAERI, October/November 1989. 

2.5 Nucleonic Control Systems. 

Discussion on the "Nucleonic Control System sub-project was 

seriously curtailed through lack of time. Reference was made to the 

civil engineering and coal activities founded respectively by Japan and 

Australia. 
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The delegate from China commented that the Beijing Nuclear 

Instrument Factory and the Insti tute of Atomic Energy could be used for 

the manufacture of appropriate NCS equipment. 

2.6 Conclusion. 

In conclusion all delegates paid tribute to the work of the 

Project Co-ordinator, Dr. Ahmad Tajuddin-Ali in developing the project 

over the past 3.5 years. 

3. SECOND TECHNICAL SESSION. 

3.1 Radioimmunoassay of Thyroid Related Hormones (Annex 9). 

The delegate from Pakistan pointed out that his country can now 

produce standard internal . QC material and tracers for T4) T3 

supersensitive IRMA TSH. Pakistan will consider positively any proposals 

for making their materials available to the Region and for extending the 

Pakistan External Quality Assessment Scheme (PEQAS) to Member States. 

India will also support the supply of RIA bulk reagents to the 

region. The Republic of Korea is participating actively in the project 

and welcomed the two-year extens ion to the project. The delegate from 

Bangladesh would like to see some more training courses. 

The delegate from China stated that antisera for T3, T4 and TSH 

are freely available. The T3 and T4 antisera have been submi tted to 

NETRIA (UK) through the IAEA for testing, and a good report was 

received. The reagents culd be made available to the region through the 

China Isotope Corporation. China is also producing a magnetisable 

particle linked 1st and 2nd antibody. 
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3.2 Asian Regional Project for Food Irradiation (Phase II and 

Proposed Phase III extension) (Annex 10 and 11). 

The delegate from Japan pointed out that his country was the 

first to commercialize food irradiation for the inhibition of sprouting 

of potatoes. Further commercialization has not been possible because of 

an absence of consensus. Japan funded Phase I, but was only able to 

provide in kind support to Phase II. Phase III could be supported by the 

provision of training opportunities and experts. 

Australia funded RPFI Phase II but will not be in a position to 

provide financial support for Phase III. There is currently consJderable 

public debate on the technology in Australia. The Australia Consumers 

Association has recommended that approval to irradiated food be granted 

on an item-by-item basis at specific dose ranges and only in approved 

facilities. A further enquiry is currently being conducted by the House 

of Representatives Standing Committee on Environment, Recreation and the 

Arts. 

India has approved the irradiation of spices and some sea 

products and supports the proposed Phase III, in particular, the exchange 

of information on protocols. The Republic of Korea has approved six 

items potatoes, onions, chestnuts, garlic and fresh and dried 

mushrooms. It strongly supports Phase III because it recognizes the 

importance of public acceptance and the development of basic guidelines 

for trade in irradiated foods. 

China also strongly supports Phase III and would look to the 

new extension to contribute to international harmonization leading to 

international trade in irradiated food. China sees public acceptance as 

a major problem. The results of some marketing trials of irradiated 

foods show the need for more communication on food irradiation. 
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Paki stan fully supports Phase III. Potatoes, onions, garlic 

and spices have been approved by the Advisory Commi ttee on the Use of 

Radiation in Agriculture, Medicine and Industry. Final clearance from 

the Ministries of Health and Agriculture is awaited. Indonesia cleared 

spices, tubers and grains in December 1987 and fully supports Phase Ill. 

Bangladesh supports Phase III more so because construction of an 

irradiation facility is scheduled to start in 1988 and to be completed in 

1989. Malaysia also accepts Phase III. 

4. ELECTION OF PROJECT COMMITTEES 

Project Committees are required under Article VI.1 of the RCA 

Agreement 1987. The functions are listed in Article VI.3. The 16th RCA 

General Conference Meeting agreed that the RCA Working Group should be 

empowered to convene Project Committees for those projects for which 

separate committees could not be funded (Annex 12). Three committees 

were convened: 

Field: Medical and Biological Application of Nuclear Techniques 

Chairman: Professor Wang Shizhen 

President 

Capital Nuclear Medical Centre 

Chinese Academy of Medical Sciences 

Nominated: Japan 

Seconded: Bangladesh 

Field: Food and Agriculture 

Chairman: Professor Xu Guanren 

Director General Emeritus 

Institute for Applications of Atomic Energy 
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Chinese Academy of Agricultural Sciences. 

Nominated: Malaysia 

Seconded: Pakistan 

Field: Basic Nuclear Sciences. 

Chairman: Professor Sun Zuxun 

Director General 

Institute of Atomic Energy 

Ministry of Nuclear Industry 

Nominated: India 

Seconded: Indonesia 

5. THIRD TECHNICAL SESSION. 

Medical and Biological Applications of Nuclear Techniques Chairman: 

Professor Wang Shizhen 

5.1 Development of Radiation Protection Infrastructure (Annex 13). 

India fully supports-the project, and offers to fund a Workshop 

"Radioactivity Analysis and Environmental Monitoring Using Chemical 

Analysis and Spectroscopy", out of its special contribution to RCA. The 

workshop will be of 4 days duration and open to 12 participants from RCA 

Member States. 

The Government of Japan fully supports the project and is 

co-operating wi th the Sydney Training Courses (see below) by sending a 

Japanese expert and is fully funding the following activities. 

1) Workshop "Personal and Environmental Dos imetry Intercompari son 

Study" 17 to 21 October 1988. 
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2) Co-ordinated Research Programme, "Setting of Reference Man -

Compilation of Physiological and Societal Parameters", to be 

initiated in 1988. 

Australia regards this project as perhaps the most important of 

the RCA family. Australia is funding a Training Course: "Development of 

Infrastructures for Ensuring Radiation Protection". 

There are 21 participants from 12 RCA Member States with 

lecturers from Japan and Australia. This is perhaps the first activity 

in which all 14 RCA Member States have participated. 

The Republic of Korea supports the projects and is considering 

support ing a second regional workshop on Photon, 

Dosimetry in Radiotherapy at an appropriate time. 

projects through its Directorate of Nuclear 

Protection. Malaysia also expressed strong support. 

Electron and Neutron 

Pakistan supports the 

Safety and Radiation 

5.2 Liver Imaging (Annex 14) and Cancer Therapy (Annex 15) Projects. 

The Republic of Korea supports a second phase of both 

projects. India enquired whether some ultrasonic equipment could be 

provided to enable a hospi tal wi th a gamma camera to partic ipate. The 

delegate from Japan pointed out that the ultra sound and .isotope 

techniques are complementary and not competitive. The aim of Phase II of 

the liver proj ect is to establ ish the I imi ts of ultra sound for liver 

diagnosis so that only those patients requiring the more expensive 

procedures need be referred to the Nuclear Medical Departments. 

Indonesia supports a second Phase of both the liver and cancer project. 

Support was also expressed by the delegates from China and Bangladesh who 

pointed out that the clinical history and biochemical data are needed to 
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ensure the best diagnostic interpretation of images. Support was also 

expressed by Pakistan for Phase II of the Liver Imaging project. 

Concerning the Cancer Therapy Proj ect the delegate from Japan 

noted that there were only two or three participating countries despite 

the importance of cancer in the Region. He indicated that the present 

programme may not be properly meeting the needs of the Region, and 

therefore recommends the convening of a consultants meeting. Japan has 

in principle agreed to support a Phase II of both the Cancer and Li ver 

projects. Japan would also like to see another traning course on 

brachytherapy of uterus cancer using the Ralstron unit along the lines of 

that hosted by the Malaysian Government in 1986. Japan expressed its 

willingness to support RCA Member States wi th their national programmes 

in these subject fields by sending and receiving experts for on the job 

training and information exchange. Malaysia is prepared to consider 

hosting the training course if approached by the IAEA. 

Pakistan was not able to fully participate in the cancer 

project because the full set of equipment was not supplied by the Agency. 

5.3 Co-ordinated Research Programmes. 

a) Inhalation imaging for the diagnosis of respiratory diseases 

(Annex 16); 

b) Development of technetium-99m generators (Annex 17); 

c) Nuclear techniques for toxic elements in foodstuff (Annex 18); 

and 

d) Immunodiagnosis of tuberculosis (Annex 19). 

India is supporting the inhalation imaging project' through the 

provision of aerosol units, and hopes the participating countries will be 

in a position to present some clinical data to the forthcoming IAEA/WHO 

International Symposium on the Application of Dynamic Functional Studies 

in Nuclear Medicine in Developing Countries, Vienna, August 1988. In 

India a Tc-99m gel generator system is being developed. Column 

generators with up to 500 mCi Tc-99m have been prepared, and these have 
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been found to have a satisfactory elution yield and provide a Tc-99m 

product of satisfactory' quality. India is also supporting the toxic 

elements project by standardizing methods for toxic elements in wheat, 

flour, fish and wheat assay. India would like other Member states to 

join the tuberculosis project. BARC and other participating laboratories 

in this project have developed methods using monoclonal and polyclonal 

antibodies based radioassays for detection of tubercular antigen in 

patients of T.B. meningitis. BARC and other centres in India and abroad 

are engaged in the evaluation. 

The delegate from Japan would like to see a list of 

publications from the Co-ordinated Research Programme in the Annual 

Report. He also sought information on the initiation of the tuberculosis 

project. The delegate from Bangladesh enquired how much technology 

development would be required in the tuberculosis project. Pakistan is 

concerned that it may not be possible to collect sufficient lung function 

data for the above-mentioned International Symposium since the aerosol 

equipment has not yet been received from the Agency. Good results for 

the toxic element project are being obtained. 

5.4 Other Projects 

a) Radiation Sterilization of Tissue Grafts (Annex 20); 

b) Care and Maintenance of Nuclear Medical Equipment (New) (Annex 

21); and 

c) Use of Computers in Technetium-99m Imaging (New) (Annex 22). 

Malaysia would like to see an integrated instrument maintenance 

project. Japan stressed the importance of the involvement of 

manufacturers in the instrument maintenance project. 

The delegate from India announced that his Government has 

agreed to host a Project Formulation Meeting supporting the Instrument 

Maintenance Project at BARC during the week commencing 6 June 1988. In 

addition, India will host a 2 to 3 week workshop on Nuclear Medicine 
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Instrument Maintenance at BARC, funded from its special contribution to 

RCA. India is also in a position to provide irradiation equipment for 

the tissue graft project. 

The delegate from China stated that instrument maintenance was 

a problem due to the lack of fully staffed maintenance and repair centers 

in many countries. China supports the technetium-99m computer project as 

it will facilitate co-operation between .medical doctors and physicians 

involved with soft-ware development. 

Australia has allocated about $200,000 for Technetium Imaging 

proj ec t commenc i ng the next Aus tral ian f i nanc i al year. Support for new 

projects <Care and Maintenance of Nuclear Medical Instruments and The Use 

of Computers in Tc-99m Imaging) was expressed by the Republic of Korea 

and Paki stan. Pakistan also reported excellent resul ts wi th the tissue 

graft project with its application of 1000 amnimon grafts. 

5.5 Concluding Comments by Committee Chairman. 

In his concluding comments, Professor Wang pointed out that 

since 1986 a Nuclear Medicine Week has been designated in the united 

States, during which nuclear medicine was promoted by lectures, through 

the media and by opening nuclear medicine facilities. 

In Europe, nuclear medicine societies have unified to form the 

European Association of Nuclear Medicine. Professor Wang believes this 

encouraging trend should be following in Asia and thanked the IAEA for 

its efforts. 

6. FOURTH TECHNICAL SESSION. 

Food and Agriculture Project Committee 

Chairman: Professor Xu Guanren. 



- 18 -

6.1 Co-ordinated Research Programmes. 

a) Nuclear Techniques to Improve Domestic Buffalo Production 

(Annex 23); 

b) Improvement of Grain Legumes (Annex 24); and 

c) Semi-dwarf Mutants for Rice Improvement (Annex 25). 

Pakistan reported excellent progress in the mutation breeding 

projects with 13 new varieties introduced. For instance, a cotton 

variety evolved by mutation breeding now covers 70 per cent of the 

cultivated area under cotton. India has distributed about 1000 tonnes 

certified seeds since 1985. 

Indonesia has experienced excellent results in all" these projects. 

For example, 50 kg of seeds from a new variety of soya bean are being 

used for further propagation. 

The delegate from China pointed out that his country has been 

engaged in mutation breeding for over 20 years and has obtained excellent 

results. Biotechniques has recently been combined with mutation breeding. 

6.2 New Projects. 

a) Integrated Control of Tropical Plant Viruses wi th Nuclear 

Techniques (Annex 26); 

b) Isotope Hydrology and Sedimentology (Annex 27), with a new 

proposal (Annex 28); 

c) Nuclear Techniques to study Marine Pollution (Annex 29); and 

d) Soil Erosion (Annex 30). 
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Support fo~ the tropical plant viruses project was expressed by the 

Republic of Korea, Pakistan, Malaysia, People's Republic of China, India 

and Bangladesh. 

Support for the Isotope Hydrology project was expressed by the 

Republic of Korea, Pakistan, Bangladesh, Malaysia, India and Australia. 

Pakistan, India and Australia offered to provide in kind support for the 

Project. 

The delegate from Australia suggested that the soil erosion proposal 

should be included within the Isotope Hydrology project. 

Noting that the Marine Pollution project was proposed by the Monaco 

Lab, the Republic of Korea expressed strong interest in the project. The 

Monaco Lab\ was requested to submit a detailed proposal for an RCA 

Co-operative project. 

The delegate from Japan suggested that if the marine pollution 

project was dealing with effluents from nuclear power plants, it could be 

included within the project "Strengthening of Radiation Protection". 

India supported the project and suggesteu the following areas of research 

which may be included in the project: 

1) the behaviour radionuclides in marine environmment; 

ii) the remobilisation of pollutants from sedim~~t; and 

iii) input pollutants into the regional seas of the region. 

7. FEATURE LECTURE 

Nuclear Techniques in Agriculture. 

Professor, Xu Guanren 

Director General Emeritus 

Institute for Applications of Atomic Energy 

Chinese Academy of Agricutural Sciences. 
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In his lecture, Professor Xu presented a comprehensive review of the 

status of the applications of nuclear techniques to agriculture in 

China. Almost 20 application areas were discussed. A network for 

co-operation between institutes has been established. Activities of 

those institute have been classified as: 

* Research 

* Teaching and training 

* Science and technology 

* Extension and technical 

The success of the Chinese programme already results from the 

integration of a wide range of nuclear techniques practised at: a large 

number of instjtutes throughout the country. 

The full text is attached as Annex 31. Professor Xu also introduced 

a new proposal on the application of nuclear techniques to aquaculture 

(Annex 32). 

8. FIFTH TECHNICAL SESSION. 

Nuclear Science and Energy Based Projects. 

Chairman: Professor Sun Zuxun 

8.1 Basic Science Using Research Reactors. 

The delegate from India reported on the two BARC Workshops 

funded under his Government's special contribution to RCA (1987). 

a) Operation and Maintenance of Research Reactors, and 

b) Use of IBM Compatible Personal Computers for Laboratory 

Automation and Data Aquisition. 



- 21 -

Both of these workshops were found to be very useful to the 

participants as gathered during the feedback sessions. He also announced 

the two activities scheduled under the 1988 programme viz. 

a) Training Course on Radioisotope 

Reactors, BARC, 9-20 January 1989. 

Production in Research 

b) Workshop on Neutron Activation Analysis for Minerals Resources 

Prospecting and Materials Characterization, BARC 6-24 February 

1989. 

The delegate from China expressed interest in the project, 

particularly: 

* The application of cold neutron sources; 

* . the synergistic effects of X-rays and neutrons in radiation 

chemi stry; and 

the use of power reactors for cobalt-60 production. 

Japan imports its cobalt-60 from Canada because it cannot compete 

wi th the costs of CANDU produced isotope. The question is kept under 

review. The delegate from India stated that cobalt-60 is being produced 

in some of the nuclear power plants in his country. The Republic of 

Korea has 4 nuclear power plants including one CANDU and is interested in 

this question. 

8.2. Energy and Nuclear Power Planning 

The WASP Users Workshop, Jakarta, December 1987 was very 

successful. Subject to approval, a follow-up Workshop and a training 

Course are scheduled for Malaysia, 1988. Pakistan has offered to host a 

training course in 1989/1990 and the Republic of Korea would possibly 

consider funding the third WASP Users Workshop in 1989 if officially 

requested by the Agency with a detailed proposal. 
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8.3 Regional (RCA) Training Course: 

Nuclear Power Planning and Implementation (Annex 33) 

The course is being funded by the Republic of Korea from its special 

contribution to RCA. The delegate from Indonesia mentioned that although 

his country had no nuclear power plants, Indonesia was interested in 

participating. Bangladesh and Pakistan expressed support. 

8.4 Concluding statement by Committee Chairman. 

Professor Sun expressed appreciation for the useful workshops at 

BARC. They provide an impor~ant vehicle for the exchange of information 

between RCA Member States. 

He noted that the Agency's WASP and MAED codes are extremely useful 

and noted that the first WASP Users Workshop had been highly successful. 

The Training Course of Nuclear Power Planning and Implementation 

will be very useful for a number of RCA Countries. 

9. COUNTRY STATEMENTS. 

The country statements are attached: 

* Australia Annex 34 

* Bangladesh Annex 35 

* China Annex 36 

* India Annex 37 

* Indonesia Annex 38 

* Japan Annex 39 

* Republic of Korea Annex 40 

* Malaysia Annex 41 

* Pakistan Annex 42 

* Thailand Annex 43 



- 23 -

10. SUMMARY COMMENTS BY DEPUTY DIRECTOR GENERAL - TECHNICAL CO-OPERATION 

Mr. Noramly reminded Member States that in requesting TC projects 

they must have the facilities and infrastructure to ensure safety. The 

accidents at Chernobyl, Morocco and Brazil have focused the attention of 

the IAEA on Radiation Protection as an area of highest priority. As the 

Director General commented, an accident anywhere is an accident 

everywhere. 

The Deputy Director General noted that 12 out of the 14 RCA Member 

States have research reactors. Some facilities are under utilized and 

there is a lack of communication between them. Perhaps RCA could 

consider a project or the Quality Assurance of Radioisotopes, so that 

radioisotopes produced in one country would be readily accepted by 

another. 

The Deputy Director General finally referred to the UNDP Regional 

Industrial Project. He mentioned that the Director General visited 

Thailand and Malaysia recently and was impressed by the impact of the 

Project on the private sector. 

He paid tribute to the UNDP Co-ordinator, Dr. Ahmad Tajuddin-Ali who 

will soon be returning to Malaysia and expressed confidence that Member 

States would work closely wi th his successor designate who he announced 

to be Mr. Manoon Aramrattana of Thailand. 

11. SEVENTH TECHNICAL SESSION 

11.1 RCA Action Plan and Cost Projections. 

The RCA Work Plan (Annex 44, 45) and the budgets (Annex 46) were 

accepted after the following clarifications: 
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11.1.1 Regional Asian Projects. 

The Regional Asian Projects "RIA of Thyroid Related Hormones" 

(Burma and Democratic People's Republic of Korea) and "Radiation 

Sterilization of Tissue Grafts" (Burma and United Kingdom) involve the 

non-RCA countries shown in parenthesis. The Working Group Meeting 

endorsed their participation under Article VIII of RCA 1987. The 

delegate from Australia conunented that eligible countries participating 

in such projects, should be encouraged to join RCA. The republic of 

Korea agreed that non-RCA countries should be encouraged to join RCA. 

Legal Divison's view of the role of non-RCA countries in RCA projects 

should be obtained. India sought a clear statement on the mechanism by 

which projects enter RCA through the TC route. 

11.1.2 New Projects. 

The Working Group Meeting recorded the following decisions. 

11.1.2.1 Projects to be included within the RCA programme. 

a) Use of Computers in Technetium 99m Imaging; 

b) Regional Project on Food Irradiation (Phase III); 

c) 

d) 

Integrated Control of Tropical Plant Viruses; 

Archeological Investigations Using Nuclear 

Techniques; and 

e) Isotope Hydrology and Sedimentology. 

Project 

submitted to UNDP. 

(a) is funded by Australia. Project (b) has 

Funding is being sought for the other projects. 

Based 

been 

The Working Group Meeting recommended that the new project proposal 

"Quanti tati ve Assessment of Soil Erosion and Sedimentation" should be 

incorporated within the Isotope Hydrology and Sedimentology Project. 

Further, aspects of the proposed project "Use of Nuclear Techniques to 

Study Marine Pollution" concerned with discharges from nuclear facilities 

could be incorporated within the project ttstrengthening of Radiation 

Protection". 
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11.1.2.2 Projects to be considered at the 1988 RCA General 

Conference Meeting. 

a) CRP on the Applications of Nuclear Techniques for 

Agriculture in Asia and the Pacific; 

b) Immunodiagnosis of Tuberculosis; and 

d) Use of Nuclear Techniques to study Marine Pollution. 

11.2 Presentation of Meeting Report. 

The draft Meeting Report was received 

ammendments. The RCA Co-ordinator was requested 

ammended version to Member states for final approval. 

11.3 Qther business. 

11.3.1 Annual Report. 

wi th 

to 

a number 

circulate 

of 

the 

The question of the reporting interval for the Annual 

Report was held over from the Inaugural Sess ion (Sess ion 1.6) to allow 

further consultations. The Working Group Meeting accepted that the 

reporting interval should be the calendar year. This would ensure that 

the reporting of activities would coincide with the Agency's financial 

year. The draft Annual Report would be circulated at the Working Group 

Meeting, and the final report table at the RCA General Conference Meeting 

for acceptance. 

11.3.2 RCA Meeting of Representatives. 

The Republic of Korea recommended that the Secretariat clarify 

the roles and relationships between: 

a) the RCA Working Group Meeting; 

b) the RCA General Conference Meetings; and 

c) the Project Committee Meetings. 
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Japan supported the need for a statement on the different functions of 

(a) and (b). India suggested that the Secretariat might consider 

constituting the Project Committees as Standing Committees to allow 

specialist membership and facilitate continuity of their work. The RCA 

Co-ordinator saw merit in the suggestion but pointed out that there were 

insufficient funds for additional meetings. 

11.3.3 National Co-ordinators Meetings. 

At. the suggestion of the Republic of Korea, the Secretariat 

undertook to circulate the reports of National Co-ordinators Meetings to 

Member States. 

11.3.4 Project: Archeological Investigations Using Nuclear 

Techniques (Annex 44). 

China supported the project, and noted that it had proposed another 

project in this field on the Preservation of Antique Objects by Gamma 

Radiation. The delegate from Japan pointed out that the technology 

required for the chinese proposal has been used in France from about 5 to 

10 years and is likely to be useful for the Region. Another Japanese 

delegate pointed out that the proposals "Archeological Investigations 

using Nuclear Techniques" had been discussed at the 9th Working Group 

Meeting, Colombo, Sri Lanka and a Workshop (not a CRP as stated in the 

Background Documents) was recommended. 

10. CLOSING SESSION. 

The summary comments by the DDG-TC were presented following the 

Sixth Technical Session. 

The RCA Co-ordinator t on behalf of the Agency, restricted comments 

to thanking those involved wi th hosting and organizing the Tenth RCA 

Working Group Meeting, especially the Government of the People's Republic 

of China, and the Meeting Chairman, Mr. Zhou Ping, Governor from China on 

the IAEA Board of Governors. 
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The Meeting was formally closed by the Chairman who congratulated 

delegates on their spirit of co-operation which made possible the 

recording of the many achievements over the past four days. 





At·mIX 1 

WELCOMING REMARKS 

by Peng Zhaosheng 

Director of Bureau of Foreign Affairs 
Ministry of Nuclear Industry 

Distinguished delegates, 
Respected Deputy Director General Prof. Noramly, 
Ladies and Gentlemen, 

On the occassion of the opening session of the Tenth RCA 
Working Group Meeting, I wish to extend our warm welcome, on 
behalf of the sponsoring organization, the Ministry of Nuclear 
Industry to all the delegates from the RCA member states, to 

Deputy Director General Prof. Noramly and other officials from 
IAEA. Wllile Spring has just arrived in our capital, we welcome 
you coming to review the past and look into the tuture- oI~CA. 

This is the Tenth of its kind of the .RCA Working Group 
Meeting. RCA activities have had a history of fifteen years. 
Having gone through three five-year period, RCA has now entered 
a new phase, whereas projects of technical cooperation have in­
creased, the scope of cooperation has been enlarged, covering 
nearly all the applications of nuclear technology in such areas 
of national economy as science and engineering, industry, agri­
culture and meoicine etc,. The forms of-coopeartion have also 
been varified. The cooperative activities are closely linked with 
the development of the national economy in Member States, thus 
having achieved greater economic and social benefits. The IAEA 

has greatly commended the accomplishments of RCA and regards 
it as an example of regional coopeations. It is therefore our 



duty to further extend the RCA and make our contributions to the 

social and economic development of its Member States. 

For the last ten years, China has adopted the opening policy 

to develop her national economy. We hope to carry out wide-ranging 
and in-depth exchange and cooperation with all the countries in 
the world in the field of nuclear science and technology, in the 

spirit of helping supply each other's needs, mutual development 
and improvement. 

We have arranged a mini exhibit of nuclear technology at 
this meeting. The purpose is to introduce to the delegates some 

products of our nuclear industry with the intention to promote 

exchanges with other countries in this field. We are displaying 
some products of both radio and stable isotopes, labelled com­
pounds and radiaton processed products. What are on show here 
is only some selected samples of the applications of nuclear 

technology. It is our anticipation that through this mini exhi-
- ----.--.--- ----- - -

bition, the cooperation and exchange in expertise, personnel, 
products, technologyafi-d -e-quipmerit would-be promoted rather than 

exchange in mere aspects of science and technology. 

This meeting will touch upon many issues, involving some 
projects which have been ongoing for years, like food irradia­
tion and radiation breeding. They also involve quite a number of 

new project proposals, like radiation protection, nuclear science 

and energy. We will carefully study every project proposal with 
great interest, and will actively participate in some of them~ 

China belongs to Asian & the Pacific Region and is a new 
member of the R~A. We ought to make greater contributions to 
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the RCA. For the past three years, China has not only actively 

participated in many cooperation projects, but also sponsored 

quite a number of RCA activ~ties, such as executive management 

seminars, workshops, meetings & training courses on radiation­

crosslinking,industrial application of isotope tracing, and 

non-destructive testing. We shall further strengthen our cooper­

ations with other countries and continue our efforts to sponsor 

more activities of various kinds. 

Finally may I once again extend our warm welcome to all 

delegates and give our sin.cere gratefulness to your attendance 

at this meeting. I wish the meeting success and wish all of you 

a pleasant stay in Beijing. 

Thank you. 
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ANNEX 2 

Tenth RCA Working Group Meeting 
Beijing 11-14 April 1988 (As delivered on 11 April 1988) 
Welcoming Remarks 
Noramly bin Muslim 
Deputy Director General 
and Head of the Department of Technical 

Co-operation 

Distinguished Delegates, Ladies and Gentlemen 

On behalf of the Director General of the International 
Atomic Energy Agency, it gives me great pleasure to welcome 
you to the Tenth RCA Working Group Meeting. I would, at the 
outset wish to thank the Government of the People's Republic 
of China for agreeing to host this meeting. In particular, 
the Agency is grateful to the Director, Division of 
International Organization, Ministry of Nuclear Technology, 
the Director, Chinese Academy of Agricultural Sciences and 
their staff for the excellent arrangements. 

To be welcomed in another's country is always a 
privilege. For scientists and engineers, China is of 
special interest because of the great historical 
achievements of the Chinese people. We need only to think 
of the Great Wall, the only man made structure to be seen 
from the moon which was built some 2000 years ago. By the 
seventh century a great system of canals linking the Yangtse 
Valley with the Yellow River Valley in the north to Hangchow 
in the South had been constructed. Millions of labourers 
were involved in these and other irrigation schemes. in 
engineering feats which were comparable to the building of 
the pyramids in Egypt. The Chinese people invented paper by 
the second century and printing with moveable type by the 
11th century. They were able to cast iron some 1500 years 
before Europeans and had mechanical clocks some 600 years 
before they were available in the West. 

It is against this background of great historic 
achievement, that we hold this Tenth Working Group Meeting. 

I would, on behalf of the Director General, also like 
to thank RCA Member States for their support. In addition 
to China, there are 21 delegates representing 9 RCA Member 
States and the IAEA. This is one of the highest levels of 
representation at a Working Group meeting, certainly in 
recent years. The quality of the arrangements and the level 
of participation auger well for a very good meeting. 

There are many highlights to report since we last 
convened as a Working Group. The new RCA Agreement entered 
into force on schedule on 12 June 1987. All Member States 
have now acceded to the new agreement. Phase II of Regional 
Industrial Project officially commenced on First May 1987. 
During that year the lAEA Department of Nuclear Energy and 
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Safety became directly involved with the RCA programme for 
the first time. 

I am pleased to report that the RCA programme is 
continuing to expand despite the constraints of zero-growth 
which are affecting most of the Agency's activities. The 
resources are expected to be 20 per cent greater in 1988 
than in 1987. This expansion is due in part to the 
commencement of three new Technical Co-operation Regional 
Asian Projects and in part to the generosity of donor 
countries. In addition to UNDP, extra budgetary 
contributions are now being received from Japan] Australia, 
India and the Republic of Korea. In 1987, extra budgetary 
funding amounted to 71.5 per cent of the total. During the 
year, I was pleased to welcome the Republic of Korea into 
the family of RCA donors. 

Resources are only one of the components underpinning 
the programme. Most important are the people involved. I 
would particularly wish to pay tribute to the work of Dr. V. 
K. Iya, former Director, Isotope Group, BARC who has 
recently retired. Over the years he played a major role in 
RCA. His advice and support have always been valued. We 
extend a sincere welcome to his successor Dr. R.G. 
Desphande. I understand also that Dr. Athorn Patumasootra, 
Secretary General, Office of Atomic Energy for Peace, 
Thailand and Dr. Terry Walker, Executive Director, 
Australian Nuclear Science and Technology Organization will 
also soon be retiring from their posts. The counsel and 
support of both will be sadly missed. Those, and others of 
our friends and colleagues have attended many of RCA Working 
Group and General Conference meetings. They have helped to 
forge the RCA tradition. This tradition is based, to a 
considerable ex~ent, on the consistency of advice which the 
Agency has received from Member States over the past 15 
years. It provides a firm basis for RCA's mission which is 
to contribute to the evolution of regional self sufficiency 
in nuclear science and technology and thereby to national 
development. The tradition extends further to include the 
willingness of RCA Member States to assist one another. 
Many examples abound including the readiness of China to 
make available facilities at the Shanghai Applied Radiation 
Institute and at this very fine Academy of Agricultural 
Sciences for the benefit of RCA. 

I will not attempt here to highlight individual RCA 
projects. It suffices to say that most are making excellent 
progress. This is particularly so of the largest project, 
the UNDP/RCA Regional Industrial Project. It is therefore 
with regret that I inform you that Dr. Ahmad Tajuddin Ali, 
who has done so much to develop the project over the past 
three and a half years will soon be leaving the post to 
return to Malaysia. We wish him well. 
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I recently had the pleasure of accompanying the 
Director General on an official visit to Malaysia and 
Thailand during which he inspected a number of RCA projects. 
The Director General very much appreciated the opportunity 
of observing and viewing at close hand the ability of both 
countries to absorb and implement a number of technical 
co-operation projects. In particular he examined the 
activities of independent enterprises which are a result of 
and bear witness to successfully completed technical 
co-operation. 

From my perspective, may I draw your attention to some 
developing trends in the management of RCA Projects. 

Firstly, the Agency is endeavouring to maximize the use 
of both human and financial resources from the Region to 
support RCA projects. For instance, in 1987, about 87 per 
cent of experts recruited for RCA missions were from the 
region; of these, about 43 per cent were from developing 
countries. The Agency sees this trend in terms of a wider 
move towards Technical Co-operation between Developing 
Countries. 

SecondlY, those projects which are large enough to 
support a dedicated expert appear to have been particularly 
effective. They include the Radio-immunoassay project and 
two sub-projects of the Regional Industrial Project. This 
may be a significant factor when considering the optimum 
size of an RCA project. 

Thirdly, every effort is being made to integrate 
related technical co-operation and co-ordinated re~earch 
projects. Examples include the current projects 
"Strengthening of Radiation Protection", and the "Radiation 
Sterilization of Medical Products" and the new project 
"Maintenance of Nuclear Medical Instruments." All new 
larger or more complex RCA projects will be supported by 
formal documents. The first example was the Radiation 
Protection document. 

And what of the future? In a dynamic programme, it is 
necessary to address questions which affect both, the 
shorter and the longer term. For instance, could we be 
doing more to encourage technical co-operation between 
developing countries? In this time of zero-growth, should 
RCA be interacting more with other UN Agencies and regional 
groupings? Is the Agency striking the correct balance 
between the regional and the country Technical Co-operation 
programme in Asia? The Agency is looking to this meeting 
and to the forthcoming RCA Seminar to address some of these 
questions. 
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I alluded in the beginning to the great historical 
scientific and engineering achievements of the Chinese 
people. The world of course is a very different place now. 
The wealth of scientific information is almost unbounded. 
The problem is to ensure that it is channelled in such a way 
to bring maximum benefit to the people we serve. Ultimately 
this is the mission of RCA and its programmes of technology 
transfer. 

I wish you well in your important deliberation. 

Thank you. 



ANNEX 3 

KEYNOTE ADDRESS 

by Jiang Xinxiong 
Minister of Nuclear Industry 

Distinguished Delegates, 

Respected Deputy Director-General Prof. Noramly, 
Ladies and Gentlemen, 

The Tenth RCA Working Group Meeting is inaugurated today 
here in Beijing. First of all, please allow me, on behalf of 
the Host Government and the Ministry of Nucle&r Industry--the 

counterpart of IAEA ~n China, to extend our .~co!lgratulation for 
the convention of this meeting and warmly welcome all the dele-

,gates of RCA Member States and the officials from IAEA to be 
present at this meeting. I am confident that by close cooperation 

-. -- - - --------

of the participants, the meeting will surely fulfil its antici-
pated tasks and that -resu:lts-- gained-at this meeting will contri­

bute to cooperation of nuclear science and technology in this 
region. May I wish the meeting every success. 

Being abundant in natural resources, the Asian and Pacific 
region constituting about two fifth of the world's population, 
is an important area of the world. It ,comprises not _only the 
developed but also developing countries. All countries are devo­

ting themselves ambitiously to their own economic and social 
development, and have achieved noted success. Meanwhile, they 
are imbued with aspiraton for international cooperation and 
are willing to make concerted efforts to this end. This, I 

recognize, has laid a good foundation and created favourable 
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conditions for us to have a fruitful cooperation in nuclear 
field within this region. Hence, the cooperative areas have 
been continuously expanded and the cooperation further conso­
lidated. With the completion of 15 years of cooperation in 
three phases and such cooperation being entered into the fourth 
five-year period, "the cooperation in this period, just as things 
might go perfect, will surely achieve even greater success, 
thus making even more contributions to the economic and social 

development of various countries in this region. 

As you are aware, China acceded to the RCA Agreement soon 

after she joined the International Atomic Energy Agency in 1984. 
This shows the fact that China attaches great importance to the 
cooperation in this region. For the last few years, China has 
participated successively in various projects under the programme 
and sopnsored a number of activities in our country, which implies 

our desire to countribute our own share to the regional cooperation. 
Although such a contribution is not significant in size, it cer-

- -- --- -."--

tainly shows our sincerety in this regard. Frankly speaking, 
China-~s not-so developed in economy and hence lacks financial 
resources. However, in order to strengthen the cooperation in 
this region, we shall continue to organize the agencies and insti­
tutions concerned to participate in or sponsor the projects 
under the RCA programme and is prepared to make financial contri­

butions of 50,000 US $ next year for those activities which will 
be effected in China. In this connection, we welcome the interes­

ting countries of the region to send their participants. 

China is an ancient country, but a new Member State of the 

International Atomic Energy Agency. She is also new partner in 
the regional cooperation. Whereas recalling the historical deve­
lopment of science and technology in China, our ancestors once 
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made the outstanding contributions to the human civilization. 

After the founding of the People's Republic, the Chinese society 
has entered a new era in which we soon after began to undertake 
the development of nuclear science an~ technology. Over the 

past 30 years, China, by the dilige'L"J.c€ and wisdom of her people, 
has self-reliantly established a fairly complete system of 
nuclear industry ranging from geology, hydrometullurgy, enrichment, 
reactor engineering reprocessing to nuclear science and technology. 

'. 
As China started to develop nuclear power plants rather late, 
it has now only 2 nuclear power plants under construction with 

scheduled operation from 1990 to 1993. The other two units 
with 600 MWe each have also been listed on the state plan. It is 

expected that some 5000-7000 MWe would be put into operation 
and about 5000 MWewould be under construction towards the 

year of 2000, and installed capacity would increase to 30,000 MWe 
by year of 2015. Besides, a great deal of research work have 

been performed on high temperature gas cooled reactor, fast 
breeder and fusion reactor. At the same time, nuclear physics, 
nuclear chemistry, radiation protection, environmental science as. __ _ 

well cS.s nuclear techniques have found extensive applications 
---------'<!-'--

in industry, agriculture and medicine, etc., whereabouts research 
and development work is also conducted with significant results 
being achieved in this regard. We wish to intensify the cooperation 
and exchange with both developed and developing countries in 
these fields. We hold the view as always that international 
cooperation should be pursued on the bases of mutual respect, 
equality and mutual benefit, helping supply each other's needs 

and mutual improvement. Therefore, the spirit of sincerety 
is essential to the international cooperation. It is in such 
a spirit that China has participated in the multilaterial coopera­
tion and developed the bilaterial relations. 
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The RCA is a defined example for regional cooperation, 
which has played the role in promoting the dev~lopment of 
natinal economy in various countries within the Asian and 

Pacific Region, and to which the Member States have contri:-

buted their shares and from which' they have been 
benefited a great deal. Today we gather together here in Beijing 
at the RCA Annual Working Group Meeting, reviewing its past 
operations, formulating the near-term cooperative projects 
and looking into the perspective of the development. I am 

confident that so long as we cooperate closely, the current 
meeting will be surely crowned with success and the cooperation 
in the Asian and Pacific Region will score a further development, 
thereby facilitating its contribution to intensifying the national 
economic and social development. 

May I wish the sincere cooperatin ever grow and flourish 
and wish all of you to have a pleasent stay in Beijing. 

Thank you. 
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ANNEX 4 

VOTE OF THANKS 

by Li Yesha 

Chief of Division of Intern. Organizations 

Ministry of Nuclear Industry 

Distinguished Delegates, 

Respected Deputy Director-General, Dr. Noramly bin Muslim, 
Respected Vice-Minister, Mr. Huang Qitao, 
Ladies and Gentlemen, 

Allow me, on behalf of the Organizing Committee of the 
10th RCA Working Group Meeting, to offer my vote of thanks to 

all of you. My thanks are particularly going to Prof. Noramly 
bin Muslim, Deputy Director-General of IAEA, Dr. Peter Airey, 
RCA Coordinator, Dr. Tajuddin-Ali, the UNDP Coordinator and all 
other technical staff of the Agency who are closely involved in 

the organization-of -thislmeeting 2nd to the distinguished dele­

gates of the RCA membe_~ _. states ~ho came here to attend the current 
RCA Working Group Meeting. I wish the meeting be crowned with 
success, and all of you have an enjoyable and meaningful stay 

in Beijing in the next few days. 

We would like to express our gratitude to the International 
Atomic Energy Agency and the Governments of the RCA member states 
for choosing Beijing as the venue for this meeting and for being 
honoured to us to host it. 

We are most grateful to Mr. Huang Qitao, Vice-Minister of 
Nuclear Industry for his presence at this inaugural session, on 
behalf of the Minister of Nuclear Industry, at the time of his 

-_.- ------ ... 



busy schedule. Meanwhile we are also very much obliged that the 

relevant officials of Ministry of Foreign Affairs, Ministry of 
Foreign Economic Relations and Trade and the State Commission 

of Science and Technology have also been with us, looking into 

the status and prospects of RCA coopertion in the field of nuclear 

science and technology. 

We specially owe the China Academy of Agricultural Sciences 
for providing us with this meeting place and some other logistic 

supports. 

Well, as the meeting proceeds, any comments and suggestions 

that you may have concerning the operation and arrangements of 

the meeting will be greatly appreciated and responded to insofar 

as possible. 

Lastly, I would like to thank the News Media and my collea­

gues in logistic arrangement for their work to this meeting. 

Thank you! 
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ANNEX 5 

DELEGATESS OF 10th RCA WORKING GROUP MEETING 

11 - 14 April, 1988, Beijing, China 

LIST OF PARTICIPANTS 

AUSTRALIA 

Dr. David Gaston Walker 
Executive Director, Australian Nuclear Science 

and Technology Organization 

Mr. Robert Alan Newton 
Director,' Nuclear Affairs Section 
Department of Foreign Affairs and Trade 

BANGLADESH 

Dr.M. Karim 
Director, Training and Internatonal . 
. Affairs Division 

Bangladesh Atomic Energy Commission , 

CHINA 

Mr." Zhou Ping 
Governor from China on IAEA Board of Governors 
Vice Chairman, 
Nuclear Power Steering Committee 
State Council 

Mr. Peng Zhaosheng 
Director 
Bureau of Foreign Affairs 
Ministry of Nuclear Industry 

Mr. Feng Sijian, 
Deputy Director, 
Department of High Technology, 
The State Science and Technology Commission 

Prof. Xu Guanren 
Director-General Emeritus, 
Institute for Application of Atomic Energy 
Chinese Academy of Agricultural Sciences 



Prof. Wang Shizhen 
President, 
Capital Nuclear Medicine Center 
Chinese Academy of Medical Sciences 

Prof. Sun Zuxun 
Director-General, _ 
Institute of Atomic Energy 
Ministry of Nuclear Industry 

Mr. Li Yesha 
Deputy Director, 
Division of International Organizations, 
Ministry of Nuclear Industry 

Mr. Zhu Jiang 
China National Counterpart of RCA/UNDP Projects 
Division of International Organizations, 
Ministry of Nuclear Industry 

Mr. Yu Zhiyong 
Department of International Organizations 

.and Conferences, 
Ministry of Foreign Affairs 

Mr. Ming Yaguang 
First Division, 
China International Center for 

Economic-& Technical Exchange (CICETE), 
Ministry of Foreign Trade and Economic Relations 

INDIA 

Dr. R.G. Deshpande 
Director 
Isotope Group 
Bhabha Atomic Research Centre 
Trombay, Bombay 400 085 

INDONESIA 

Mr. Budi Sudarsono 
Deputy Director General 

for Basic Research and Applications 
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JAPAN 

Dr. Sadayoshi Kobayashi 
Director, 
Safety Analysis Unit 
National Institute of Radiological 

Sciences (NIRS) 

Dr. Sueo Machi 
Director, 
Department of Research 
Takasaki Radiation Chemistry Research 

Establishment 
JAERI 

Mr. Kei Nakata 
Deputy Director, 
Safety Div. 
Power Reactor and Nuclear Fuel Development 

Corporation (PNC) 

Dr. Isao Ishigaki 
Head, _ 
Radiation-Processing Development Laboratory, 
Department of Development -
Takasaki Radiation Chemistry Research 

Establishment 
JAERI 

Mr. Koichi Kato 
Official of the Science and Technology Agency 

Ms. Masako Kobayashi 
Official of the Ministry of Foreign Affairs 

KOREA, REPUBLIC OF 

Mr. You-Hyun Moon 
Director, Nuclear Co-operation Division 
Nuclear Safety and Co-operation Office 
Ministry of Science and Technology 

Mr. Dong Eung Lee 
Assistant Director, 
International Organizations Division 
Ministry of Foreign Affairs 
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Mr. Jae Rok Kim 
Head, Isotope Division 
KAERI 
Telex: 23241 KAERI 

Mr. Doo Bock Park 
Professor 
Institute of Foreign Affairs 

and National~ecurity 

MALAYSIA 

Mr. Adnan bin Haji Khalid 
Acting Director of Planning, 
Prime Minister's Department, 
Nuclear Energy Unit 

. PAKISTAN 

Dr. Amin M. Hussain 
Head, Bio-sciences 
Pakistan Atomic Energy Commission 
P.O. Box 1114 
Islamabad 

THAILAND 

Mr. Apichai Chvajarernpun 
Senior Nuclear Engineer, 
Office of A~omic Energy for Peace (OAEP) 

IAEA OFFICIALS 

Dr. Noramly bin Muslim 
Deputy Director General 
Department of Technical Cooperation 

Dr. Peter Airey 
RCA Coordinator 
Division of Technical Assistance and Cooperation 
Department of Technical Cooperation 

Dr. Ahmad Tajuddin Ali 
Project Coordinator 
RCA /UNDP Industrial Project 
Center for the Appl'i-cation'---o-f-Isotopes an-d--Radiation 
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OBSERVERS FROM CHINA 

Prof. Xiao:·-Lun 
-Chairman, 
Science and Technology Commission 
Division of Isotopes, 
Institute of Atomic Energy 

Prof. Wu Jilan 
Department of Technical Physics, 
Beijing University, 
Vice Chairman of The Chinese Isotope Society 

Prof. Ma Zue Teh 
Director 
Shanghai Applied Radiation Institute 
Shanghai University of Science & Technology 

Prof. Mme Zhqu Ruiying 
Vice-Director 
Beijing Radiation Center, 
Vice-Director 
Institute of Low Energy Nuclear Physics 
Beijing Normal University-----

Prof. Mme Zhou Chien 
Director, 
Department of Nuclear Medicine __ 
Beijing Union Medical College and PUMC Hospital 

Prof. Lin Xiangtong 
Vice President, 
Shanghai Medical University 

Prof. You Chongbiao 
Director-General, 
Institute for Application of Atomic Energy 
Chinese Academy of Agricultural Sciences 

Dr. Sun Maoyi 
Vice-Chairman, 
Science & Technology Commission 
Division of Radioisotopes 
Institute of Atomic Energy 

------
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Dr. Shi Jihua 
Director, 
Department of NDT --
Shanghai Research Institute of Materials 

Dr. Xu Bujin 
Director, 
International Exchange Division of Science and Education 
Zhejiang Agricultural University 
Hangzhou 

Dr. Tong Taixin 
Chief Engineer 
China Isotope Corporation 

Dr. Sun Zhong fa _ 
Department of High Technology 
State Science & Technology Commission 
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ANNEX 6 

TENTH RCA WORKING GROUP MEETING 

Beijing, 11-14 April 1988 
Draft Agenda 

Monday, 11 April 1988 

09:00 INAUGURAL SESSION 

A) Welcoming remarks (Mr.Peng Zhaosheng, Director, Bureau of Foreign 

Affairs, Ministry of Nuclear Industry) 

b) Remarks by Deputy Director General, Technical Co-operation, IAEA 

( Mr. Noramly bin Muslim) 

c) Keynote address (Mr. Jiang Xinxiong, Minister of Nuclear Industry) 

d) Vote of thanks (Mr. Li Yesha, Deputy Director, Division of Inter­

_national Organizations, MNI) 

10:30 Coffee break 

e) Election of chairman and comments by chairman elect. 

f) Adoption of Agenda. 

g) Draft RCA Annual Report. 

h) RCA Seminar. 

i) Status of RCA projects under RCA Agreement 1987. 

12:30 Lunch 

14:00 FIRST TECHNICAL SESSION 

(review of projects supported by separate project committees). 

Regional Industrial Project. 

15:30 Coffee break 

SECOND TECHNICAL SESSION 

(review of projects supported by separate project committees). 
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a) Radioimmunoassay of thyroid related hormones. 

b) Regional project on Food Irradiation Phase 11/ 

(include Phase III, NEW PROPOSAL). 

18:30 Dinner hosted by China Governor of IAEA Board of Governors. 

Tuesday, 12 April 1988 

09:00 THIRD TECHNICAL SESSION 

Medical projects. 

a) Formulation of project committee in accordance with Article VI RCA 

Agreement 1987. 

1) Development of Radiation Protection Infrasturcture. 

2) Imaging procedures for the diagnosis of Liver diseases 

(include Phase II NEW PROPOSAL). 

3) Improvement of cancer therapy (include Phase II NEW PROPOSAL). 

4) Inhalation imaging for the diagnosis of respiratory diseases. 

5) Radiation sterilization for tissue grafts. 

6) Development of Tc-99m generators using low power research reactors. 

7) Nuclear techniques for toxic elements in foodstuffs. 

8) Care and maintenance of nuclear medical equipment 

(NEW PROJECT). 

9) Immunodiagnosis of Tuberculosis (NEW PROJECT). 

10) Use of Computers in Tc-99m Imaging (new project) 

b) Concluding comments by committee chairman. 

10:30 Coffee break 

10:50 FOURTH TECHNICAL SESSION 

Agriculture projects. 
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a) _Formulation of a project committee. 

1) Nuclear techniques to improve domestic buffalo production. 

2) Integrated control of tropical plant viruses with nuclear 

techniques (NEW PROPOSAL). 

3) Isotope hydrology and sedimentology (include Phase II NEW PROPOSAL). 

4) Improvement of grain legume production. 

5) Semi-dwarf mutants for rice improvement. 

6) Other new project proposals. 

b) Concluding comments by committee chairman. 

c) Special lecture by Dr. Xu Guanren 

12:30 Lunch 

13:30 FIFTH TECHNICAL SESSION 

Nuclear science and energy based projects. 

a) Formulation of the project committe~. 

1) Basic science using research reactors - BARC Workshop. 

2) Energy and Nuclear Power Planning. 

3) Training Course on Nuclear Power Project Planning and 

Implementation (Republic of Korea funded). 

b) Concluding comments by committee chairman. 

14:30 Coffee break 

14:50 SIXTH TECHNICAL SESSION 

country statements. 

18:30 Starting for acrobatic performance. 
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Wednesday, 13 April 1988 

08:00 Starting for a visit to the Institute of Atomic Energy. 

12:00 Lunch at the Institute 

14:30 Visit to the Forbidden City 

Thursday, 14 April 1988 

09:00 SEVENTH TECHNICAL SESSION 

a) RCA Action Plan for 1988 and cost projections for 1989. 

b) Presentation and acceptance of the meeting report. 

10":30 Coffee break , 

11:00 " CLOSING SESSION 

a) Closing remarks by IAEA 

b) Official closing. 

12:00 Lunch hosted by the Chairman of 10th WGM. 



ANNEX 7 

10th RCA Working Group Meeting. Beijing 

Inaugural Session: Agenda Item (h) 

STATUS OF PROJECTS UNDER THE RCA AGREEMENT 1987 

SUMMARY 

The Meeting of Representatives of RCA Member States at the Tenth 

Working Group Meeting. Beij ing 11-14 April 1988 is invi ted to note the 

attached list of RCA Projects and in particular to approve the new 

projects listed as Category A below in accordance with Article II.2 of 

the RCA Agreement 1987. 

The attached list of projects (Annex 1) can be classified into three 

categories: 

category A: new projects for which approval is requested under 

Article I1.2 of the RCA Agreement 1987. 

Category B: a project approved under Article 11.2 of the RCA 

Agreement 1987. 

Category C: those projects which were being implemented under the 

RCA Agreement 1972, Second Extension and which are therefore considered 

co-operative projects under the RCA Agreement 1987 in accordance with 

Article XIII.3. 

category A: New projects: 

i) TC Project: Radiation Sterilization of Tissue Grafts; 

ii) TC Project: Energy and Nuclear Power Planning; 

iii) CRP/TC Project: Care and Maintenance of Nuclear Medical 

Equipment in Asia; 

iv) CRP: Immunodiagnosis of Tuberculosis; 

v) Use of Computers in Tc-99m Imaging; 

vi) Project: Integrated Control of Tropical Plant Viruses with 

Nuclear Techniques. 



- 2 -

Proj ects ( i) to (i v) have been approved by the IAEA for 

implementation. Projects (v) and (vi) are outlined in the New Project 

Proposals section. 

Category B: Project approved under the RCA Agreement 1987. 

The project "Strengthening of Radiation Protection" was the subject 

of the 11 December 1987 communication from the RCA Co-ordinator to RCA 

National Counterparts. A copy is attached for easy reference. (Annex 2). 

Category C: Other projects 

The remaining projects in Annex 1 were implemented under the Second 

Extension of the RCA Agreement 1972, and are therefore considered 

co-operative projects under the RCA Agreement 1987 in accordance with 

Article XIII.3. 

REQUEST 

The Meeting of Representatives is requested to approve the new 

projects listed in Category A and to note current approvals for projects 

in Categories Band C. 

P. Airey/RCA Co-ordinator 

1 Karch 1988 
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ANNEX 2 

82.01 11 December 1987 

Dear I, 

Please find enclosed a copy of tbe Project Document supporting the 
RCA Project: Strengthening of Radiation Protection. This document is an 
amended version of that issued on 23 October 1987 and is based on the 
recommendations of the Project Formulation Keeting, 17 to 20 Hovember 
1987, Tokyo, Japan. 

Implementation of the project can only commence once it has been 
formally included within RCA. According to Article III. 2 of tbe 1987 
RCA Agreement approval by the Keeting of Representatives is required. 
The Document was referred to the above-mentioned Project For.mu1ation 
Meeting, which accepted, in principle, the contents of the attached 
Project Document. Having regard to the fact that delegates to tbe 
Project Formulation Keeting were authorized by their Governments to take 
decisions on matters related to the Project, the Agency will, for tbe 
purposes of this Project only, regard the acceptance of the Project by 
that Keeting as the approval required by Article 111.2 of the 1987 RCA 
Agreements unless it hears otherwise from Governments Party to the 
Agreement by 27 February 1988. 

A decision to join the Project does not imply a commitment to 
participate in all activities described in the Project Document. In fact 
it may not be possible to implement some activities due to changing 
priorities or lack of funding. It is expected that the Project Document 
will be revised at each Project Committee Meeting. Participating Kember 
states are invited to commment on project elements or suggest Dew 
activities at any time. The Agency would welcome bearing of any offers 
to host project activities. 

Under Article IV of the 1987 Agreement, RCA Member States may 
participate in projects by notifying the Agency of their intention to do 
so. This may be done by .igning the atta~bed form. 

It would assist project administration if you could give tbis matter 
Jour early attention. Thank you for your co-operatioD. 

To all RCA Co-ordinators 

Yours siDcerely, 

P. Aire, 
RCA Co-ordinator 
Division of Technical Assistance 

and Co-operatioD 



(1) Reg. - lARA Regular Budget 

TC - Technical Assistance and Co-operation Fund 

AUL - Extra-budgetary support from Australia 

JPJI - Extra-budgetary support from Japan 

IlID - Extra-budgetary support from India 

(2) Project activities complete apart from final reporting and evaluation. 

(3) Participation to be finalized. 

(4) Varies according to workshop/training course topic 



AHNEX 8 

TENTH RCA WORKING GROUP MEETING 
Beijing, Peoples' Republic of China 

11 - 14 Apr ii, 1988 

REGIONAL PROJECT FOR ASIA AND THE PACIFIC (RCA) ON THE INDUSTRIAL 
APPLICATIONS OF ISOTOPES AND RADIATION TECHNOLOGY 

(RAS/86/QJ73) 

Mr Chairman Sir, 

Project Implementation Report 
May 1987 - April 1988 

Mr Deputy Director General, 
Distinguished Delegates, 
Ladies and Gentlemen. 

progress of 
Pacific on 
Technology. 

rrleet i ng I am 

It gives me great pleasure to report on the 
the UNDP/IAEA Regional Project for Asia and The 
Industrial Applications of Isotopes and Radiation 
This is the fourth conseq'-ltive RCA Working Group 
previliged to attend to present the annual report. 

Mr Chairman, sir: 

As you are fully aware, this project covers a very wide 
scope indeed and we could spend the whole of this afternoon, or 
ever. longer, if we wish to go into all the details of the 
Project. However, there will be other occasions for this, such 
as at the forthcoming tripartite review meeting, to be held in 
Jakarta, Indonesia in June. What I propose to do in this 
Session, and with your permission Mr Chairman, is to present a 
brief overall review of the Project, then to spend say up to ten 
minutes each, reporting the activities of each of the four 
sub-projects. I suggest to pause in between these presentations 
to allow for questions that the distinguished delegates may wish 
to raise relating to the presentation. 

I will start with some broad comments on the Project: 

The first significant thing that happened since our last 
meeting in Colombo was, of course, the forrrlal approval of UNDP 
for what we call Phase 2 of the Project. This in itself was not 
unexpected, but it did keep us waiting until the official start: 
1 May 1987. The approved Project Document has been distributed 
to all participating countries soon after the approval. 

The other significant event was the acceptance of UNDP of 
the participation of DPR ~<orea in the Project. This came in 
February this year, through the signing of the Project :Budget 



Revision, for which an additional US$135,000 was prov'ided. I 
should also mention that in December 1986, Vietnam formally 
requested to join the Project. However, this is !det to be 
approved by UNDP. 

On Project activities, I wish to report that during 1987, 
a total of seven regional training courses, two regional 
workshops and two reg ional e}·~ecut i ve management semi nars were 
held. These were attended by 131 participants from all 
participating countries, ranging frorn 22 for Thailand to 6 for 
the Philippines, and no special treatment for Malaysia, only 14). 
This year we have just completed one regional training course 
held here inb Beij'ing, attended by 16 participants. Another nine 
regional events are scheduled for the rest of the year. 

Also during 1987, the project provided direct support to 
15 national NDT training courses, primarily through provision of 
e:·~perts and course materials and uniform documentation. It is 
estimated that at least 200 persons were trained through these 
courses. On the prorTlotional side, the project sponsored eight 
national e~{ecLttive rrtanagement seminars, attended in all by an 
estimated 150 participants. 

To carry out these activities, no less than 40 short-term 
e~,~pert recruitments were made, primari ly to lecture in regiona,l 
and national training courses and seminars. Of these, onl!d eight 
were from outside the region. The use of experts from 
participating countries, particularly for the NDT sub-project has 
increased significantly. Last year, out of a total' of 23 
experts, 7 were from countries participating in the project. For 
this year, for the targeted total of 26 experts, it is expected 
that 14 of them would be from participating countries. The 
number of countr ies supply i ng the e~q~erts increased from 1 in 
1986, to 4 in 1987, to 6 or possibly 7 in 1988. This is indeed a 
healthy trend and contributes in rTl!::! view, to what RCA is all 
abou t. 

In my view, the level of activities of the Project has 
increased: we are reaching out to more people and more 
industries in the region. We have also made our best effort to 
tailor the content and ~quality' of these activities to meet the 
needs of the region, as voiced through Project Counterparts and 
Sub-project Coordinators, and also in a manner we consider most 
appropriate for achieving the objectives of the project. To help 
me do this, apart from the back-stopping support from Vienna., 
with the specific aim of providing technical back-up in the 
particular sub-projects, I am pleased that beginning M.a~ last 
year, two long-term e}·,perts were appointed. Mr R S 6i IlTloLtr of 
Australia was appointed as the Project Expert for NDT and he is 
based in Kuala Lumpur, Malaysia. Dr S M Rao of Indfa is 
appointed as the Project E~·~pert for Tracers and NCS and he is 
based at the Project Office in Jakarta. The terms of both these 
experts have just been extended for another year to Ma~ 1989. 



Mr Chairman, sir, I wish to end the first portion of rTI'd 

report at this point. I will ne}<t go into a little bit mare 
detail in each of the sub-projects, but before doing so, perhaps 
I should pause for any Q.uestions or cla.rification on the broCi.d 
aspects of the Project. 

Ircawg1/April ., 1988 



TENTH RCA WC)RI-<ING GRC)UP f'o'lEETING 
Beijing, Peoples' Republic of China 

11 - 14 Apr iI, 1988 

REGIONAL PROJECT FOR ASIA AND THE PACIFIC (RCA) ON THE INDUSTRIAL 
APPLICATIONS OF ISOTOPES AND RADIATION TECHNOLOGY 

(RAS/86/073) 

1. Genera 1 

Project Implementation Report 
May 1987 - April 1988 

1.1: Formal UNDP Approval of Phase II 

RAS/86/073 was formally approved for implementation on 
1 May 1987. The Project document numbered RAS/86/073/1/B/18 
dated 1 May 1987 has been circulated. Revision C of the 
budget, incorporating additional UNDP funding for the 
participation of Democratic Peoples' Republic of Korea, was 
signed on 26 February, 1988. The bLtdget summary is shown in 
Annex 1. 

1.2: Work Plans: 1987 and 1988 

The 
workplan 

As-implemented workplan for 
for 1988 are attached as 

1987 and the 
Annexes 2 

current 
and 3 

respectively. 

1.3: Project Performance Evaluation Report 

The Project 
period 1 July 1987 
on 11 March 1988. 
all participating 
Tripartite Review 
June, 1988. 

Performance Evaluation Report for the 
to 29 February 1988 was submitted to UNDP 
The report, which is being distributed to 

countries, will be discussed at the first 
Meeting for RAS/86/073, scheduled for 16 

Sub-project Activities 

2. Tracer Technology 

The level of activities of the sub-project has 
increased significantly, as a direct resLllt of the 
appointment of a long-term expert for the sub-project. 
However, it is still too~ early to realise the OLltput from 
efforts undertaken during Phase II. Arflong the SL\CCeSS 
criteria is the increase in the number of experiments 
actually carried out in indLlstry, performed by special ist 
teams from national laboratories, strengthened through 
project support. Two such experiments were carried out, one 
in Indonesia in December 1987, and the other in Thailand in 
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February 1988. Two more e>~ per i men ts are planned for the 
first half of 1988, one each in Bangladesh and the Republic 
of horea. A significant private sector development is- the 
establishment in 1986 of a private corrlpany in Malaysia to 
provide isotope application services to industr-y on 
cOlmnercial b~_sis. So far,the c:ompany has carried OLI.t a 
number of contract jobs in Malaysia and Singapore, howeve-r" 
the company dec:lined to reveal the values of the c:ontracts. 

Trac:er Demonstrations 

The Projec:t provided e~·~pert servic:e to CAIR-BATAN in 
planning and c:arrying out a radiotracer study on the mixing 
effic:ienc:y of a cone mi~·~er in the Triple Superphosphate 
'Plant of PETROhIMIA at Gresik, East Java, Indonesia.. The 
e:·~periment was c:arried OL~t during December 1987. Locally 
produc:ed Lanthanum-140 was used as the tracer. Based on the 
results of the study, another experiment using Phosporous-32 
labelled phosphoric: acid is being planned to verify whether 
the reac:tion between the phosphate rock and the phosphoric 
ac:id is c:omplete within the curing time presently allowed. 

A demonstration experiment on the measurement of 
natural gas flow rate in a buried natural gas pipeline near 
Chon bur i, Thai land was suc:cessfu Il!:l carr i ed OLl t dLlr i ng 24 
February to 1 March -1988. The pipel ine belongs to the 
Petroleum Authority of Thailand (PTT) and the demonstration 
was carried out with technical assistance from the Isotope 
Division, ANSTO, Australia. Beside a number of Thai 
observers, foreign observers from Malaysia (2), Indonesi~_ 

(2) and Bangladesh (1) were present for the demonstration. 

The following two demonstrations are also planned to be 
c:arried out during May 1988: 

a) Merc:ury Inventory in the Caustic Soda Plant at the 
Chittagong Chemic:al Complex, Bangladesh. 
This demonstration will be carried OLlt with the 
assistance of BARC, Bombay, India. It was 
originally planned for December 1987 but, at the 
reCl,Llest of our local counterpart, it is now 
scheduled for May 1988. 

b) Residence Time Distribution in Precalc:inators of a 
Cement Plant, Donghae, Republic of Korea. 
The study will be c:arried out in 4 precalcinators 
of the Ssangyong Cerrlent Plant during 16 - 20 May 
1988, with the assistanc:e of BARC, Bomba':!. The 
tec:hnical details of the demonstration have been 
worked out amongst all conc:erned: the Projec:t, BARe 
and h:AERI. 
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Second National Coordinators Meeting, Colombo. 

The second meeting of National Coordinators for the 
Tracer Technology and NCS sub-projects was held in Colombo, 
Sri Lanka during 14 - 16 March 1988. The rrleetitlg reviewed 
the progress of the sub-projects and made recommendations 
for activities for the rest of 1988 and 1989. 

Regional Training Course, Beijing 

The third Regional Training-Demonstration Course on 
Tracer Technology in Industry in Beijing was held at the 
Institute of Atomic Energy E.eijing, during 21 March to 9 
April 1988. The course, a.ttended by 16 participants from 
ten cOLtntries, included field demonstrations at the Dagong 
oilfields near Beijing. 

3. Non-Destructive Testing (NOT) 

The current status indicates that 
objectives of the sub-project are being met. 
assisting in the proper development of NDT 
through: 

the immediate 
The Project is 
in frastrLlctLI.re 

Establishment of national certification schemes 
Training of manpower 
Harrrlonisation of the above activities through 
provision of uniform documentation 

All participating cOLlntries now have either NDT 
Societies, Associations or at least a national committee. 
The project trained 36 persons through regional courses in 
1987 while an estimated 200 others were trained throLlgh 
national training courses supported by the Project. 

A long-term e~·~pert has also been appointed since May 
1987 foY' the NDT sub-project. The e~·~pert, based in t,uala 
Lumpur, Malaysia, has been extensively involved in the 
conduct of a number of national and Y'egional courses on 
ultrasonics as well as the teach-the-teacher portion of the 
other Y'egional courses. The project is also developing 
standard teaching manuals for use by participating countries 
in their national training courses. The first of these, for 
ultrasonics level 2, has been prepared by the e~·:pert. The 
second, for radiography level 2, is being prepare~ by 
another expert recruited on a sho~t-term basis. 

In providing support to national training COLtrSes, as 
well as in the conduct regional training courses, the 
project has., in the last couple of years., been able to 
utilise increasing number of experts from within the region, 
as shown in the following table: 



Year 

1986 

1987 

1988(a) 

Note: 

4 

No. of Outside 
Missions Region 

4 

23 1 

26 

(a) = Projected 

AUL&JPN 
Experts 

5 

Project 
E~·~per t 

5 

5 

(b) = Including 1 from New Zealand 
(c) = From 4 countries 
(d) = From 7 countries 
Project Expert: Mr R Gilmour (AUL) 

From 
Region 

Project support ~o national training programmes through 
provision of e~·~perts, training manuals and standard test 
pieces, documentation etc., are all geared towards achieving 
harmonisation of NDT certification schemes in the region. 

ReQional Workshops 

During the period covered by this report two Regional 
Workshops on Non-Destructive Testing were conducted, the 
first was in Tokyo during 31 August - 4 September 1987 on 
"Non-Destructive Examination of Non-Metallic Materials" and 
the secon din .'ua I a Lumpur dLlr i ng 12 - 16 October 1987 on 
"Qualification and Certification of NDT Personnel" 

The Tokyo Workshop on NDE of Non-Metallic materials was 
attended by 12 participants from 10 member states of RCA. 
The workshop discussed special RT, UT and ET techniques as 
applied to the testing of concrete and ceramics as well as 
the application of PT and Computerised Tomography Techniques 
for non-metallic materials. 

The KLlala Lumpur workshop went into the heart of the 
NDT sub-project which is to achive hormonisation among 
merrlber states in the .qualification and certification of NDT 
personnel, based mainly on the ISO Draft Standard DP9712 on 
the subject. The workshop was attended by 22 participants 
from all the member countries (except Bangladesh) reflecting 
the importance the Region attaches to this aspect of NDT. 
The Workshop made the following major recommendations 

a) Establishment of a model centre within the Region 
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for level 3 qualifying examination for 
certification by appropriate National 
Al.l thor i ty. 

sl.tbse·=1,f_ten t 
Certifying 

b) Deve 1 OP i ng common tra i n i ng manual s an d gl.ti de 1 i nes 
for instructors as per IAEA TECDOC 407 for each of 
the NDT methods for levels 1 & 2. 

c) Organisation of computer storage of questions on 
general NDT and on specific methods allowing for 
free exchange between member countries and for 
random selection of questions for examinations. 

These recommendations will be discussed at the meeting 
of National Coordinators, 19 22 April at KAERI, in 
particular, those aspects related to the mode of 
implementation as well as budget implications. 

Regional Training Courses 

Three Regior,al Training Courses were condLlcted during 
the !::lear: 

1) Radiography Level 2 at Tiruchirapalli, India 
2) Ultrasonics Level 2 at Daeduk, Rep of Korea 
3) Surface Methods Level 2 at Bandung, Indonesia 

The course on RT-2 was hosted b!::l of Bharat Heavy 
Electricals (BHEL) during 10 28 August 1987 and was 
attended by 12 participants from 9 countries. Mr. Jim 
Thomson from Australia, Mr. Roy Gilm9ur, Project Expert and 
Mr. R.R. Wamorkar, P.ARC, India were lecturers- at the RTC. 
Mr. S. Bhaskaran of BHEL was the Course Director. 

The course on UT-2 was organised in the new premises 
of the Korea Advanced Energ!::l Research Institute (KAERI) at 
Daeduk during 7 - 25 September 1987. It had 12 participants 
from 8 countries. Mr. Gilmour, Project E!q:;)ert and 
Mr.Jamal-ud-din from Pakistan were lecturers at the course. 
Mr. Sung Ki Chae of KAERI was the Course Director. 

The SM-2 Course in Bandung was organised at the 
Institute for R&D of Materials and Industrial Products 
(IRDMIP) during 5 23 October 1987. There were 12 
participants from 9 member countries and 7 local observers. 
Mr. A. Murakosh i from Japan and Mr. Lee Jong-Po from the 
Republic of Korea were lecturers and Mr Suprapto, Director 
of IROMIP was the Course Director. 

National Training Courses 

One of 
progress is 
trained NOT 

the necessary prerequisites for industrial 
t.he availability of an adequate nLlmbe.,...· of 

per sonne 1. The Project is par t i el.ll ar I y happ!::.l 



t ha tit 
meeting 
national 
Table: 

was able 
this need 
training 

No Course C'try 

1 . UT-2 SRL 
.-, .:.. UT-2 PAt, 
3. SM-2 SRL 
4. UT-1 BGD 
5. RT-2 INS 
6. UT-3 CPR 
7. RT-2 IND 
8. RT-2 CPR 
9. RT-2 INS 

10. RT-2 PAh 
11. UT-3 RO., 
12. UT-2 PHI 
13. UT-3 IND 
14. UT-2 MAL 
15. RT-2 THA 

6 

to make a 
as thrOLlgh 

courses as 

significant contribution in 
a programme of support to 

sLlmITtarised in the following 

Period E}:pert provided: 
Name / Country 

6 - 17 Feb ChandramoLll i IND 
11 - 30 Apr Gi 1 mOLlr IAEA 
15 - 26 Jun Joiner AUL 
18 Jul-13 Aug Venkataraman IND 
3 - 14 Aug Terada, Y JPN 
14 - 25 Sep Terada, ~, JPN 
14 Sep-l Oct Baez ARG 
1'-:' ..:.. - 23 Oct Ooka JPN 
12 - 23 Oct Martinez PHI 
18 Oct-4 Nov Hemmy AUL 
19 - 31 Oct Terada, ~, JPN 
19 Oct-6 Nov Gi lmoLlr IAEA 
23 Nov-11 Dec Gilmour IAEA 
23 Nov-5 Dec PO.pe AUL 
28 Nov-8 Dec Gillespie AUL 

--------------------------------------------------~---------

Due to circumstances beyond the control of t~e 

organisers, the National Training Course on RT-2 proposed to 
be held in Dhaka during 15 November-- 4 December 1987 could 
not be conducted. 

4. Radi at ion' Technology 

objectives of the sub-project on the 
These are summarised below, together 
activities carried out during this 

The immediate 
whole are being met. 
with a report on the 
period: 

4. 1 RLlbber 

AlthoLlgh in principle., the technology for using 
radiation vulcanised latex (RVNRL) for the manufactLlre of 
condoms is demonstrated, the factory in Bandung, Indonesia 
is commited to using conventional process in orrler to meet 
the production target for the current year. Some refinement 
to the process and production line will be necessary if the~ 
were to use RVNRL. It is planned that this will be carried 
out during 1988/89. The second trial production of condoms 
from RVNRL was started last week at the factory in Bandung. 

Indonesia is also planning to set up a factory to 
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produce surgica.l gloves from irradiated late>~. A project 
proposal for such a factory at an estimated cost of US$21.5 
million is awaiting government approval. A team from Japan 
visited Indonesia in March to discuss funding for the 
project. Another related development: CAIR-BATAN has 
shipped a further consignment of 5 tons of RVNRL to West 
Germany through the Indonesian company PTP XI for extended 
trials on production of low-toxicity products for baby use. 

Interest in RVNRL technology has also been gsnerated in 
Malaysia. The government has approved a budget of M$1.429 
million (aproximately US$0.55 million) for 1988 for the 
national RVNRL research programme of the Rubber Research 
Institute of Malaysia. Prior to this, RVNRL was never eEl. 

priority area in Malaysia. 

TechnoloQ~ Development Programme 

With the achievements in RVNRL technology through the 
fellowship programme carried out during 1986/7, the ne~·~t 

step is for a programme of Test & Evaluation of t~e 

irradiated latex produced in CAIR-BATAN, Indonesia and 
TRCRE, Japan. Under this technology developmer.t progr'aml'T(e, 
National Rese~rch Groups (NRG) will carry out the following 
tests: 

China Test production of medical products 
India Test production of rubber thread and adhesives 
Malaysia Evaluation of processability 
Thailand Test production of dipped products 
Sri Lanka: Test production of dipped and non-dipped products 

To carry out the above technology development 
programme, the first batch (each of aboLl t 200kg) of 12.te:< 
was shipped in December 1987 to the NRG's of India, 
Malaysia, Thailand and Sri Lanka from CAIR-E.ATAN, Jakart2 .. 
The consignment to China was despatch in "'larch. A second 
batch of about 200 kg each, was shipped from TRCRE, Takasaki 
early last February to all five countries. The results of 
this Test and Evaluation programme will be discussed at the 
first meeting of the NRG leaders scheduled for 5-7 October 
1988, at the Research Institute for Latex Industry, Kunming, 
China. 

Design of Latex Irradiator 

The Project has engaged an expert, Mr K. S. Aggarwal of 
BARe, India on a three-month assignment to design law-cost 
irradiators for late~·~. These designs are e~·:pected to be 
completed by early April and will be submitted to the NRGs 
for consideration at its meeting in October. 
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Expert Mission: Makuuchi 

Project expert Dr K. Makuuchi of Japan undertook a 
short mission to India in March to discuss national research 
activities at the Rubber Research Institute of India at 
Kottayam, Kerala. 

Project Extension 

Activities for the rubber sub-project was continued 
into Phase 2 initially for a period of two years on the 
basis of the recommendation of the UNDP Evaluation Mission 
report. This extension expires at the end of 1988. In view 
of the tremendous progress that has been achieved in the 
last two years, and of the further activities planned to 
promote rvnr 1, it is recommended here that the sLlb-project 
be continued to the en~ of Phase 2 and appropriate funding 
be secured for this purpose. 

4.2 Curing Applications 

Progress is being made in attracting interest from 
industry to use the pilot facility in Jakarta for production 
of - elec.tron-beam cLlred products for trial marketing. An 
agreement has been signed between CAIR-]?'ATAN and a local 
wood-based company (PERHUTANI) to undertake trial production 
and testing of electron-beam/ultraviolet cured parquet 
flooring under actual conditions of use. Under the 
agreement, 400 sQ,. m of parQ,uets wi 11 be trea.ted for f iel d 
tests. Out of this, 200 sQ,.m has already been laid in the 
corridor of the r~diation processing laboratory of 
CAl R-BATAN wh i Ie the rest wi 11 be sent to PERHUTANI for 
their independent evaluation. In the second stage of 
implementation of the agreement, 20,000 sq.m of parQ,uets 
will be produced for trial marketing. This represents a. 
full month of operat ion of the pI ant on sing Ie eight-hoLtr 
shift per day. 

Project has generated interest in curing technology 
through the series of EMS. There are a number of machines 
for ultra-violet curing for printing and packaging 
applications in many of the countries participating in the 
project, but during 1986/7 at least J lines have been 
installed one each in Pakistan, India and Malaysia 
specificall!::l for curing of coatings on wood panels. In 
addition., a furniture company in Shanghai, China is also 
known to use the technology for commercial product ion of 
furniture items. 

Another 
technology is 
printing inks. 

wide a P p 1 i cat i on 0 f u 1 t r a - v i ole t c Ll r i n g 
in the printing industry for the cLlring of 
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No electron bealTl ITlach i nes have been pur chased for the 
purpose of curing applications, which could be attributed to 
project initiatives. The machine installed in Singapore for 
curing of coatings on packaging lTtc?\terials is considered a 
result of direct commercial marketing. 

National EMS: Shanghai, Colombo, Lahore 

The Project organised National Executive Management 
Seminars on Radiation Curing Technology in Shanghai, 
Peoples' Republic of China, Colombo, Sri Lanka and in 
Lahore, Pakistan during October 1987. Prof. John L. Garnett 
(Australia), Dr. Joji Oka (Japan), ,...Ir. Takashi S~.saki 

(Japan) and Dr. Josef Wendrinsky (Austria) were the 
lecturers at these semina.rs. 

In Shanghai, the programme was held at the Shangh~.i 

Applied Radiation Institute (SARI) of the Shanghai 
University of Science and Technology (SUST).There were about 
30 participants with good industrial representation. Prof 
Feng of SARI was effectively the Seminar Director. The 
Seminar showed that China is already well advanced in the 
field of radiation curing, but commercialisation of the 
technology is yet to be achieved. RLtbbeY' wood and g~PSL\m 

appear to be good candidates for radiation curing 
commercialisation in China. 

In Colombo, the Seminar was organised at the Hotel 
Ceylon Intercontinental under the overall supervision of our 
Sri Lanka National Counterpart, Dr. K.G. Dharmawardena. 
There were 30 participants, 10 of whom were from research 
institutes. There was considerable interest in radiation 
curing technology in Sri Lanka with most companies prefering 
to e:·~periment with ultra-violet, before going in for EF. 
machines. Main areas of interst in Sri Lanka are rubber 
wood, coconut wood, steel and paper COeting and pressure­
sensitive adhesives. The seminar indicated good industrial 
potential with possible interest in technology transfer in 
the near future. 

In Lahore, the NEMS was held at the Institute of 
Nuclear Medicine and Oncology, Lahore (INMOL) and the 
programme Di Y'ector was Mr. Qaz i A. Kadi r. There were 30 
participants and 16 of them were from industry. The semiar 
opened with a lecture by Dr. Shamshad Ahmed from PINSTECH on 
the relevance of the EB/UV technology to the Pakistan 
industry, which provided a useful guide to the NEMS 
lecturers. As in Sri Lanka, the industries representatives 
indicated their preference for ultra-voilet technology, 
before going in for EB machines. 

Modification of Jakarta E/B facility 

Two experts from Japan, Mr T. Sasaki and Mr T. Takagi 



10 

were recruited by the Project to prepare specifications for 
the proposed modification to the pilot facility in Jakarta. 
Their mission was carried out during 25 February to 4 March 
1988. Their recommendations have been received and actions 
are being taken to' secure the necessary funding from the 
government of Japan for the purchase recommended additional 
equipment. A substantial portion of the modification works 
will be undertaken by BATAN. 

In a related development, the electron beam 
facility in CAIR-BATAN is being provided with a 
liquid-nitrogen plant of Soviet make as part of the IAEA's 
bilateral assistance to Indonesia. This plant when 
operational later this year, is expected to make the process 
more commercially viable since at present, the cost of 
liquid nitrogen represents a major portion of the total cost 
of prodLtct ion. 

4.3 Cross-linking Applications 

During 1987, three electron beam units were delivered 
to two major wire and cable manufacturers in the Republic of 
Korea. This significant development is a follow up o'f 
participation of two senior managers, one from each of tha 
two COlTlpan i es, in the Proj ect-sponsored Reg i orla 1 Tra i n i ng 
Course on Radiation Cr"oss-linking of Wire and Cable 
Insulations held in Sha.nghai in 1985 and 1986. The Project 
also sponsored a National E~·~ecLltive Management Seminar on 
the same sLlbject in SeoLtl in February 1987 at wh i ch IT,any 
senior managers and engineers from both the companies 
a.ttended. Acb ... lal figures on the investments have not been 
revealed, bLlt is estimated at around US$5 million. These 
major developments in the Republic of horea are withoLI.t 
doubt direct outcome of the above Project initiatives. 

In India, the National Insulated Cable COITiPa,ny is 
currently finalising their plans to purchase a electron beam 
unit for the cable manufacturing fa.cility in Calcutta. This 
will be the first SLtch unit in the country. An engineer 
from the cOITIpany participated in the 1985 training COLlrse 
and many other engineers/managers took part in the national 
EMS held in Calcutta. in early 1987. 

An Expert Advisory Group (EAG) meeting was organised in 
Changchun, Peoples' Republic of China during 19-20 June 
1987. The meeting was hosted by the Changchun Institute of 
Applied Chemistry and was attended by six experts from 
China, Japan, Republic of ~\orea and IAEA, Vienna. The EAG 
recommended two Regional Training Courses and two series of 
National Executive Management Seminars for 1988 and 1989. 

4.4 Radiation Sterilization 

Project activities have helped many cOLlntries 
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strengthen their infrastructure through increased trained 
manpower and in some cases in actual implementation of 
i n dLl s t ria 1 pr 0 j e c t s . Amon g the new fa c iIi tie s t hat h a v e 
been established during the course of the project are: 

Gammatron in Thailand. Total investment was 
US$3.5 million 
PARAS (Pakistan Radiation Services) in Lahore 
Pakistan. Operational in July 1987. Total 
investment was 32 million Pakistan rupees, half of 
it in foreign exchange. 
Beijing Radiation Centre. The facility is 
currently under construction. 
Philippine Nuclear Research Institute: Facility 
under construction 
Nuclear Energy Unit, Malaysia: Contract for 
construction of facility awarded. Estimated 
cost US$1.2 million 
Bangladesh: General purpose facility operational 
at AERE, Savar. 

Facilities already operational at the start of the 
project are at BARC (India), KAERI (Republic of Korea) and 
An s e I I ( Ma I a y s i a ) • They con tin ue to ben e fit from the 
Project through its training activities 

An element of specialisation has been introduced into 
the design of regional courses under this sub-project. What 
used to be a single Regional Training Course on all aspects 
of medical product sterilisation has now been split into 
two, one with emphasis on sterility assurance and the second 
on compatibility of materials. From the feedback received, 
this division appears that to have been well received by the 
course participants. 

The Regional Training Course was on Quality Control and 
Sterility Assurance was organised at the Office of Atomic 
Energy for Peace (OAEP), Bangkok, Thai land from 5 16 
October 1987, with Prof. A. Tallentire (UK) and Ms Jindarom 
Chvajarernpun (THA) as the Course Director and Co-Director, 
respectively. Other international eHPerts were rise ~('M. 

Patel (India)., Dr. D. Begg (Uh:), Dr. N.A. Halls (Ireland), 
Dr. J. Masefield (USA) and Dr. R. Mukherjee (IAEA). There 
were 16 participants in the course from 10 countries of the 
Region. The 'Gammatron' radiation sterilisation plant in 
Bangkok provided their facilities for practical 
demonstrations, to supplement those at OAEP. 

The second course laid emphasis on the selection of 
compatible materials for radiation sterilisation. The course 
was organised at the Bhabha Atomic Research Centre, Bombaw, 
India during 30 November - 11 December 1987. There were 12 
participants and 1 observer representing 9 countries in the 
Region. Dr. N.G.S. Gopal was the Course Director. The 
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radiat ion ster i I iSCl.t ion plant ISOMED in BARe and its R&D 
laboratory were used for practical demonstrations. 

4.5 Radiation EnQineerinQ 

A Regional Training Course on Radiation Engineering­
Electron Beam Facilities was the first activity under this 
new sub-project. The course was held in Takasaki, Japan 
during 19-30 Octpber 1987. There were 10 participants from 
8 countries. The Course Director was Mr. ~(enzo Yoshida of 
the Takasaki Radiation Chemistry Reszearch Establishment. 
The RTC covered a wide range of topics in~luding Radiation 
Physics, Radiation Processing, Industrial EB machines and 
their applications and Cost/Benefit analysis of EB 
Processing 

5. Nucleonic Control System (NCS) 

This sub-project has provided a number of significant 
outputs and activities are being continued at both regional 
and national levels, including one regional training course, 
two regional executive management seminars, and one national 
seminar in Republic of Korea. 

National EMS in Republic of Korea 

A National Executive Management Seminar on Nucleonic 
Control Systems was orgdnised at Seoul, Pohang and Ulsan 
during 23-25 September 1987 by the Ministry of Science and 
Technology (MOST), Republic of Korea. This seminar was 
hosted by the ~(orea Radioisotope Associatioil O,RIA) with 
support from the Project. Dr. Hiro Amana (Japan), Mr. John 
Dukes (USA) and Dr. S.M. Rao (IAEA) were the lecturers 
provided by the Project. 

The seminar started in Seoul where there were nearly 
80 participants, mostly engineers from industry. In the 
concluding panel discussion, which concentrated mainly on 
the cost effectiveness of NCS systems, it was revealed that 
97 firms in the country are using NCS in their operations. 
The second part of the seminar was at the Pohang Iron and 
Steel Company, Pohang where there was a well coordinated 
discussion on many aspects of NCS. Attention was specially 
focussed on the checking of calibration of e}·dsting NCS 
systems. The final leg of the seminar was at the Yukong 
Oil Refinery, Ulsan where the main discussion was on 
rechecking the calibration of the nucleonic level and 
density gauges operating in the plant. 

The status and summary of activities of the other 
specific areas of the sub-project are discussed below: 
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5.1 Pap e r 

There are nine installations (seven in Thailand and two 
in the rest of the region) which are attributable to Project 
activities. These have been reported earlier, as output of 
initiatives taken ,during Phase I. There is no report of 
further investment during 1987. Two paper companies in Sri 
Lanka are currently conducting, with assistance from the 
Project, a feasibility study on the LIse of ncs at thei~·' 

respective mills. E.angladesh is also actively interested. 
Project is e>!ploring possibilities of manufactLtre of IOLL.1 

cost NCS in the Region. 

Regional TraininQ Course 

A regional training course on the ~Use of Nucleonic 
Control Systems in Paper Industry' was organised at the 
Office of Atomic Energy for Peace, Bangkok during 9-20 
November 1987. There were 11 participants from 8 countries. 
This was the si~·~th COLlrse condLtcted LInder the Project and 
all have been very successful considering the rapid increase 
of NCS in paper industry in the Region and the requ.ests 
being received for expert help in this field. 

E~·~pert missions 

An expert mission consisting of Mr. Chuichi Honma from 
Japan and Mr. Cherdchai Apisi ttikasem from Thai land 
accompanied by Mr. Masahito Kinoshita (Japan) as Coordinator 
visited E.angladesh, Indonesia and Thailand dLlring 5-18 JI_tly 
1987. The objectives of this mission were: 

a) to assess the extent to which NCS could be useful 
for paper manufacturing, 

b) to identify impediments to installation of NCS, and 
c) to make recommendations for possible installation in 

the mills to be visited (in these countries). 

Among the recommendations made was for the Project to 
explore the possibility of assembling a low-cost NCS within 
the Region. 

Mr Cherdchai Apisittikasem undertook a further one-week 
mission to Sri Lanka during January 1988 to assess the 
f ea sib iIi t y 0 f N CS a p pI i cat i on at the Em b iIi pit i yaP a pe ~~ 
Mill. His report indicated that the mill will benefit from 
such an installation, with a pay-back period 2-3 years. 

5.2 S tee 1 

No investments could be directly attributed to Project 
activities as most mills are designed with ncs already 
included as package. However., the project thrOLtgh its 
training activities, assists in ensuring more efficient 
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utilization of these equipment. 

A Reg i ona 1 E>:ecu t i ve management Serrti nar on NLlC I eon i c 
Control Systems in Steel Industry was organised in Tok~o, 

Japan during 26-30 October 1987. Si~·: participants, one 
each from E.angladesh, India, Indonesia, Malaysia, Pakistan 
and Sri Lanka attended the Seminar. Ms. H. Mitsuishi of 
Japan Atomic Industrial Forum was the Coordinator of the 
Seminar. Mr. J.M. Vasishth of Bokaro Steel Plant, Indi~. 

attended on invitation and presented the experience at 
Eokaro where the Project installed a NeS dur i ng Phase I. 
Other discussion leaders were Mr Jun Miyosh i of Kawas~.k i 
Steel Corp., Mr Kazunori Masanobu of Toshiba Corporation and 
Dr Hiro Amano of Nittetsu Electrical Engineering and 
Construction Company Limited. Dr. Hiroshi Tominaga of JAERI 
and Prof. Yasuo Nozaka of Tokai University acted as 
moderators at the Seminar. 

Judging the comments received from the participants, 
the seminar was considered to be highly successful. 

5.3 Min era I s 

As r e po r ted pr e v i OLI sly, on e s i g n i fica n t r e cen tOLl. t P I_I t 
of the Project is the installation of an on-line analysis 
system at the Mamut Copper Mine in Sabah, Malaysia. It has 
been reported that a similar system has also been sold to 
one of the major mining corporations in India. Othe-r" 
smaller systems have also been installed in mines/minet-'~.l 

processing plants in India which reportedly are resultin~ in 
significant benefits to the owners. 

5.4 Civil EngineerinQ Applications 

This is a new sub-project in Phase II and as a first 
s t epa n e ~{ pe r t m iss ion vis i ted f ou r co u n t r i e s , Rep Ll b I i c 0 f 
~(orea, Thailand, Malaysia and Singapore to evaluate the 
present status of application of nucleonic systems in civil 
construction industry and their future potential. They gave 
seminars at several places in the countries visited and had 
extensive discussion with civil construction engineers. 
Large interest in the app I i cat i on of nuc I eon i c gauges fat' 
soil compaction control has been observed in all the 
countries, but the cost of the instruments and maintenance 
problems appear to be the main impediments to their wide 
application. The experts have recommended organisation of a 
Regional Seminar on the subject in Tokyo and this has now 
been scheduled for 24 May - 01 June 1988. 

5.5 C 0 a I 

in 
A Reg ional 

Sydney and 
E)·:ecLI t i ve ManagemeT1 t Sem i nat.. was organ i sed 

Perth, Australia during 28 September 02 



15 

October 1987 with field viosits to coal mines in the Hunter 
Valley (NSW) and Muja power station and Griffin Mine in 
Western Australia. The participants had first-hand 
experience of the application of nucleonic ash monitors and 
appreciate the techno-economic advantages of the s~stern. 

Prof. A.J. Lynch was the Seminar Director. There were 9 
participants from 5 countries with large interest in coal 
mining and application. Feedeback from the EMS indicated 
keen interest in the technology from the Region. 

A project planning mission visited Thailand at the end 
of February 1988 to finalise arrangements for the setting UP 
of a training-demonstration facility at the Mae Moh Lignite 
ITdne, Lampang province, Thailand. The mine belongs to the 
Electricity Generating Authority of Thailand (EGAT). A 
series of trainingdemonstration courses and E~·~ect..!tive 

Management Seminars are planned for the period ending 
December 1992. This whole activi ty wi 11 be funded throt..tgh 
Australian extra-budgetary contribution to the Project. 

6. Concludinq Remarks 

This will be the last occasion for me to participate at 
this meeting in the capacity of Project Coordinator. I would 
like to take this opportunity to express my thanks to all of 
you for the support you have given me over the last thrEe 
y ear s or so i n imp 1 e ITlen tin g t his pr oj e ct. The job has 
indeed been very interesting and has proved to be a very 
satisfying experience. I am especially indebted to. my 
counterparts in the various participating countries, some of 
whom are present here, as well as the variot..ts sub-project 
coordinators, for withoLtt whose support it would not have 
been possible for me to carry out this task properly and to 
achieve, in my opinion, the very high implementation rate 
for activities under the project. I sincerely hope that the 
same, if not higher, level of support will be accorded to my 
successor when he takes over the job in July. 

However, having said all that, there is still plenty 
for me to do between now and July. And for those of you who 
are coming to Jakarta in June, I look forward to welcome you 
there. Thank you. 

Ircawg/April 1988 



C
oun-cry: 

A
sia 

and 
th

e 
P

a
c
ific

 
P

ro
je

c
t 

N
o

.: 
R

A
S

/8
6

/0
7

3
/C

/0
1

/1
8

 
P

ro
je

c
t 

T
itle

: 
~
u
p
p
o
r
t
 

to
r 
R
e
~
i
o
n
8
l
 

C
o-apr 

'tio
n

 
in

 
th

e 
In

d
u

stria
l 

A
p

p
licatio

n
 

o
f 

Iso
to

p
 

Ina 
~
a
d
i
a
t
i
o
n
 
T
e
c
h
n
o
l
o
~
y
 

(
~
u
m
m
a
r
y
)
 

T
o

ta
l 

1987 
1988 

1989 
1990 

1991 
:aIm

 
U

S: 
m

/m
 

U
('I" 
..... 

m
/m

 
U<"-

... ... 
!!lIm

 
U

S; 
m

/m
 

U
S: 

:nIl'll 
U

S: 
1

0
 

P
R

O
J:::C

:-
?
~
~
~
O
l
m
E
L
 

11 
E

x
p

e
rt.!: 

1
1

-0
2

 
.\d

v
iso

r:; G
roup 

J.O
 

2S
,JO

O
 

2
.0

 
2

5
,0

0
0

 
1

1
-0

3
 

E
x

p
erts 

W
T

C
-T

racer) 
a
.
~
 

4
1

, .. 00 
7..:. 

22,':'00 
1

.0
 

9
,0

0
0

 
1

1
-0

4
 

C
o

-o
rd

. :ieetin
g

s O
IO

T) 
3

.3
 

21,-W
O

 
3

.3
 

2
1

,-,0
0

 
1

l-0
5

 
R

eg
.S

x
p

. 
~
T
C
 

(N
O

T) 
6
9
.
~
 

324,C
O

O
 

1
1

.3
 

6
1

.7
0

0
 

2
3

.3
 

1
1

6
,0

0
0

 
1

3
.7

 
5

8
,7

0
0

 
ll.2

 
4

8
,9

0
0

 
9

.7
 

3
8

.7
0

0
 

1
1

-0
6

 
C

u
rin

g
 

4
.9

 
4

8
,1

0
0

 
1

.4
 

1
7

,!0
0

 
1

.0
 

3
,0

0
0

 
1

.0
 

a,9
0

0
 

1
.5

 
1

4
,:0

0
 

1
1

-0
7

 
C
r
o
s
s
-
~
i
n
k
i
n
~
 

2
.9

 
2

5
,7

0
0

 
0

.9
 

7
,0

0
0

 
1

.0
 

8
,;0

0
 

1
.0

 
9

,3
0

0
 

,.... 
1

1
-0

8
 

U
a
d

.:te
riliz

a
tio

n
 

3
.0

 
2

8
,:0

0
 

1
.0

 
8

,9
0

0
 

1
.0

 
9,":'00 

1
.0

 
9

,3
0

0
 

1
1

-0
9

 
R

ubber 
V

u
lcan

i=
. 

7
.3

 
6

8
,;)0

0
 

0
.3

 
17 ,3

0
0

 
:.!.; 

1
7

,9
0

0
 

2
.0

 
1

6
,9

0
0

 
1

.0
 

3
,0

0
0

 
1

.0
 

8
,0

0
0

 
~
 

1
1

-1
0

 
R

ad
.E

:n
g

in
eerin

g
 

1
.0

 
3

,9
0

0
 

1
.0

 
8

,9
0

0
 

G
) 

! 
1

1
-1

2
 

N
ew

 
P

ro
ject:; 

1
.5

 
1

3
,,)9

0
 

1
.0

 
3

,1
8

0
 

O
.
~
 

5
,
~
1
0
 

1
1

-i3
 

P
ap

er . 
3

.0
 

2
6

,:;4
0

 
J.3

 
:, .. 00 

:.J 
7

.0
0

0
. 

J.5
 

5
,
~
5
0
 

1
.; 

5
,5

1
0

 
a.s 

5,7aO
 

1
1

-1
4

 
~
i
n
e
r
a
l
s
 

:.0
 

2
1
,
:
~
0
 

.). ~ 
:,0

0
0

 
O
.
~
 

:
;
,
:
~
O
 

'.). .: 
5

,5
1

0
 

J.: 
5

,:8
0

 
11-15 

C
o

n
su

ltan
t:; 

1
.5

 
16,:;':'0 

.) • .5 
:
,
:
:
~
O
 

3
.3

 
:,.H

O
 

O
. : 

5
,7

8
0

 
1

1
-1

6
 

C
o

n
su

lta
n

ts 
(
!
~
3
C
e
r
J
 

1
4

.0
 

3
6

,:0
0

 
J
.'; 

:,;;0
0

 
::.J 

5
8

. :)00 
l.:l 

d,:O
O

 
1

.3
 

3
,6

0
0

 

1
1

-9
9

 
S

ub-t:.o-cal 
1

2
5

.J 
7

5
6

,:1
0

 
:6

.2
 

1
6

2
,:;0

0
 

43 .5
 

240.-)00 
2
3
.
~
 

1
4

3
,2

3
0

 
1

7
.7

 
:1

1
,0

4
0

 
.c: 

., 
J

.J
. "" 

9
2

,0
4

0
 

13 
A

d
m

in
.:u

p
p

o
rt 

P
erso

n
n

el 
(
S
e
c
r
e
~
a
r
1
)
 

3
6

.0
 

2
5

,:0
0

 
1

2
.0

 
8

,':'O
d

 
1

2
.0

 
3

,4
0

0
 

1
2

.0
 

8
,4

0
0

 

15 
T

ra
v

e
l 

on 
O

ff. 
b

u
sin

ess 
1

6
0

,3
0

0
 

5
2

,3
0

0
 

3
3

,5
0

0
 

2
5

,0
0

0
 

2
5

,0
0

0
 

2
5

,0
0

0
 

16 
O

th
er C

o
sts 

(m
islio

n
s) 

9
5

,3
0

0
 

1
5

,3
0

0
 

2
5

,0
0

0
 

2
5

.0
0

0
 

5
,0

0
0

 
2

5
,0

0
0

 

19 
C
O
l
I
l
p
o
n
e
n
~
 

T
o

ta
l 

1
,0

3
7

,9
1

0
 

2
3

0
,4

0
0

 
3

0
5

,4
0

0
 

2
0

1
,6

3
0

 
1

4
9

,4
4

0
 

1
5

1
,0

4
0

 

30 
TR

A
IN

IN
G

 
31 

ln
d

iv
. 

F
ello

w
sh

ip
s 

70.4 
1

9
9

,4
0

0
 

1
0

.0
 

27 ,5
0

0
 

1
5

.0
 

4
2

,0
0

0
 

·3
0

.4
 

8
8

,2
0

0
 

1
5

.0
 

4
1

,7
0

0
 

32 
G

roup 
T

ra
in

in
g

 
1

,5
7

3
,4

9
0

 
2

0
6

,0
0

0
 

4
1

2
,5

2
0

 
3

6
1

,3
5

0
 

3
8

1
,8

8
0

 
2

1
1

,7
4

0
 

39 
C

om
ponent 

T
o

ta
l 

1
,7

7
2

,8
9

0
 

2
3

3
,5

0
0

 
4

5
4

,5
2

0
 

4
4

9
,5

5
0

 
4

2
3

,5
8

0
 

2
1

1
,7

4
0

 

40 
EQ

U
IP!iEN

T 
2

6
3

,9
0

0
 

9
1

,9
0

0
 

6
0

,0
0

0
 

1
1

2
,0

0
0

 

4
9

 
C

om
ponent T

o
ta

l 
2

6
3

,9
0

0
 

9
1

,9
0

0
 

6
0

,0
0

0
 

1
1

2
,0

0
0

 

S9 
K

isc
e
lla

n
e
o

u
s 

6
0

,3
0

0
 

1
0

.2
0

0
 

8
,0

0
0

 
2

5
,0

0
0

 
8

,0
0

0
 

9
,1

0
0

 

99 
GRAND 

TO
TA

L 
3

,1
3

5
.0

0
0

 
5

6
6

,0
0

0
 

8
2

7
,9

2
0

 
7

8
8

,1
8

0
 

581,020 
3

7
1

,8
8

0
 



JMUAAY 

t.1 Sub~roJect } 
bpqrt Mission -
Irradiator Design 
(Aggarval) Jakarta 
I I J.anuary - 8 Apr I 1 

'.2 Sub-ProJect 4 
E~pert Mission -
NCS-Paper. Co I crrl>o 
25-29 January 

1.3 Sub-Project 1/4 
Expert nao 
12m/lit Jakarta 

r.4 Sub~roJect 2 
Expert Gilmour 
12m/lit kuala lumpur 

••• fi!gulrement: 
,. t: $9 900 

1.2 Requirement: 
Cost: $4 000 

t .3 !!!!n! f r..".'1! : 
Cosh $40 000 

2.4 Requirement: 
Cos t: $40 000 

FEBRUMY 

2.1 Sub-ProJect 2 
National TC/Rl-2 
Colorreo, 1-12 r .. b. 

2.2 Sub-rroJect 2 
National TCtRt-2 
Jakarta 

2.' Sub-rroJeet 

~ PlAN 
UNDr REGIONAL INDUSTRIAl.. PRlJECT 

1988 

MARaI APRil 

'.1 Sub-rroJ~t , 4.' Sub~roJeet t 
Nat lonal EMS .- Radlatfon bpert o..",stt.tlon 
ProcessIng, Dh.ka Cement Industry 
14-" Mareh RDk, "-16 Aprft 

'.2 Sub...$'roJect 
2nd He Htg. Tree-r 
Colombo, 14-16 March 

4. Z Sub-ProJee+ 2 
4fh NC Mfg NOT 
a..dtal., .8-11 -.,r" 

Ex~rt ~nstratlon ,., Sub-ProJect 1 4.3 loth RCA Vcrk.ng 
Group .... tlnO 
""J'no. tI-15 ~rft 

Gas rlow ~asurement Natlona' EMS - Tracer 
Bangkok 22 feb-3 Karch Colombo, 17-IB March 

2.4 Sub-ProJect. 
EKpert "Iss Ion (Horch) 
raklstan 
29 Feb-fO "arch 

2.5 Sub-rroj"ct 2 
H~flonal TC/Ul-2 
Hanlla. 9-26 Feb 

2.6 Sub-ProJ~ct , 
EKperts - UY facility 
'nshllaHon 
25 feb - 4 "arch 

'.4 Sub-ProJect 2 
National TC/RT-Z 
Colombo, 17-18 March 

'.5 Sub-Project Z 
H"tlonal lC/Rl-2 
K.l., 14-26 March 

'.6 Sub-Project 2 
EKperts - PreparatIon 
of leKi~books, K.l. 

'.7 Sub-ProJ~cf , 
EKr"rt Hlsslon-Rubbftr 
(n"kullchf) Kottayam 
20-22 Hltrch 

'.0 Sub-ProJect 
nftg'on~1 TC - Tr8~r 

~IJlng 2' H~rch-9 AprIl 

'.9 Sub-rrojeef 2 
National TC/SM-2 

PNK, 27 Harch-14 Aprl' 

,. I Sub-ProJeet 4 
Regional EMS - Clvl' 
bol,..arlng, Tokyo 
24 Mev - • June 

,.2 Sub-ProJec+ ~ 
Matlonel lC/UT-2 
langkok. 2-'4 M.y 

'.S Sub-ProJee+ , 
tKpert o.mon.tratlon 
"-rcury I nve"tory 
bhaka 

2.1 Rt'qulr~nt: 3.1 ~!!l!~n!: 4.1 Requlr_nt: ,. t Aegulr_nt: 
Country Project 

2.2 !h9~nt: 
Cost: S4 000 

2.' Requlr~nt: 
Australian Contrlb. 

Cost: S20 000 

2.5 ~!.!r,!rreftll&nt: 

Mission by R. Gilmour 

Cosi: $15 000 

3.2 ~~~~~ 
Cos t: 125 000 

3.·' ~rMl8nt: 
connect.d vlth '.2 

3.4 Requirement: 
Country Project 

3.5 R.qulr~nt: 
Cost: $4 000 

2.6 R~QUlr~nt: 3.6 8!g~nt: 
Japanese ContributIon Cost: $2 000 

'.7 Requf!,!!!lent: 
Japanese ContrIbution 

Cost: $5 000 

3.9 Requlr..!'!!!!'.!: 
Cos t: 129 000 

3.9 Requ I rament.: 
Japanose ContrIbution 

Cost: $4 000 

Austra'Ie" Contrlbutl~ lapanesa Contribution 
tost: '55 000 

4.2 Reguh-.nt! 
Cosh UI 000 

4. 3 Regul r..-ntt 
No requl,_nt 

'.2 l!agulr ... nh 
Cosh $4 000 

'.S l!egulr..,.nt: 
Cost. $2 CIJO 

F.bruary I~ 

JUNE 

6.1 Sub~roJeet 2 
Regional TC - NOT 
SM-2. Shanghai 
'S June - 8 July 

6.2 Sub~roJect 3 
Netlonal EMS - Red. 

Cros.llnklng,Ch.ngc~ 

Chine, L.hore Paklsi 
28 June - 6 July 

6.' Sub-ProJect , 
Srd NC Mfg. Rad.lec~ 

Jakarta;- 6-8 June 

6.4 RCA Seminar 
Jakarta '3-15 June 

6.5 TrR Meeting 
J.karta 16 June 

6.' Requfr~~: 
Cost: $28 000 

6.2 R.qu'r~ili 
Cosh $15 000 

6.3 Requ I rement: 
J..,anes. Contrlb. 

Cost: $33 000 

6.4 Requirement: 
No r.qu I rement 

6.' Requlr~: 
Cos tt $25 000 
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JULY 

7.1 Sub-ProJeet 2 
R.glonal TC - NOT 
R-2 Hyderabad, IndIa 
.4-22 July 

'. I Regu I rement: 
Cost: $28 000 

AUGUST 

8. I Sub-rroJnct 2 
Natlona' lC/Ul-2 
Pyongyang, 2-20 Aug. 

8.2 Sub-ProJect 2 
National lC/ET-2 
ManIla 

8. I Regu I reemnt ! 
Cost: $4 000 

8.2 Regu'r~nt: 
Cost: $4 000 

SEPlEteER OClOOER iIOYEteER 

9.1 Sub-ProJect 3 '0.1 Sub-ProJeet 2 ".1 $ub-ProJeet , 12.t Sub-Proj.et 3 
R~glonal lC-Crossllnklng Reglona' ¥or~shop - Jot Regional TC - Radl.t,On Regional TC - Red. 
Shanghal/Changchun ChIna IMege Pree., tokyo tnll~tfnl, Ianb.y Sterl'./Mat.rlals 
5-23 Sept~r 3-7 October i _Ill Bcnbay, 2 .... ks 

9.2 Sub-ProJeet 2 
R~glonal TC - NOT UT-2 
lahore, 12-29 s.ptember 

9.3 Sub-Projeet I 
[x~rt o.monstratlon 
Ch~lcal Industry 
MalaysIa 

9.~ 16th RCA ..... tlng 
VIenna 

9.5 Sub-Project , 
Experts - Pilot Ptant 
Hodl f rcat 'on 
J"karh 

9.6 Sub-rroJect 2 
Natlona' lC/RT-Z 
ChIna 2 WMks 

9.7 Sub-Projeet 4 
NCS Sfee' - Exp "'sslon 

9.1 ~lr!'.!!!nJ:: 
Cos t: $28 000 

9.2 f!~~~.!.: 
Cos t: $29 000 

9.' ~ I r!""G"h 
Cos t: $20 000 

9.4 ~Irementt 
No requirement 

9 . 5 Requ I r.",.n t: 
Japanese ContrIbutIon 

9.6 RequIrement: 
Japanese Confrlbutlon 

Cosh '4 000 
9.1 RequIrement! 
Japanese COntrIbutIon 

'0.2 Sub-ProJ~t 2 
Reg I on. I TC - NOT 
Eddy Currents, O .. duk . 
17 Oct. - .. Nov .... r 

'o., Sub-ProJeet , 

If.t Sub-ProJ~t , '2.2 Sub-ProJ.et ~ 
~.t'onat EMS - Red. Reglona' lC - Coal 
Ster.llzatlon M.d.Prod. Austrat'. 
..... U •• Jetter" 

ROVCo-ordf natt on RYNRL It .) Sub-ProJ~t 2 

12.' Sub-ProJect, I 
Re" on. I (HS - ftubber~ 
Jakarta ~ f 

Jlnn'n, CPR • w.k •• tlona' TC/tT-2 
,NC., '9 Nov.-' D.c. 

10.4 Sub-ProJeet 2 
NatIonal TC/UT-Z 
K.L. 3-" October 

10.5 Sub-ProJeet 2 
Natlona' TC/Rl-2 
S.ngkok s-t, Oct. 

10.6 Sub-ProJeet 2 
Matlon.1 TCIRT-' 
Jakart. 

'0.7 Sub-ProJeet 2 
NatIonal TC/RT-2 
Manlta 

10.8 Sub-ProJeet , 
N"tlonal lC/Rad.Cheni. 
l.t. 10-22 October 

10.1 Requlr ... nt! 
Japenese Contribution 

Co~tt S" 000 

10.2 Requlr ... nt: 
Costa $28 000 

10.3 Requlr ... nh 
Japanese Contribution 

Cos'" St, 000 
'0.4 R.qulr~ntt 

Cosh $4 000 

10.5 Regulr~ntt 
Japanese ContrIbution 

Costa $" 000 
'0.6 Requ'r8l!!.!l!: 

Costt S4 000 

'0.7 Requfr~nh 
Cosh" 000 

'0.8 R.qulr~ntt 
Cost. $4 ~ 

'1.4 Sub-ProJeet t 
~.tlone' EMS Trecer --II. 
'.'.5 Sub-ProJect 4 
~ Mlnera'. - EMS 

I •. f Regu I rement : 
Cosh 128 000 

".2 Requirement! 
Cosh '15 000 

tl.' AeQUlr~ntt 
Cosh $4 000 

II.~ ReQUIrement: 
Co.h ,., 000 

·II.~ RequireMent! 

Cl'tte ." 000 

'2. I Regu'rement: 
Cost: $28 000 

t2.2 RequIrement: 
Austr."an Contrlb. 

12.3 Regu'remant: 
Cos t: '28 000 
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............ 

1.1 Sub~roject 3 
R&D fellowshIps 
Jakarta (continued) 

1.2 Sub~rojact 3 
bp.rt Mlss.lon 
Jakarta, (Makuuchl) 
January-Apr II 

1.1 !-tau'n",."t: 
« t9S6) 

t.1 RequIrement: 
Japan Contribution 

0996' 

Annex 3 
# June 1987 

FEBRUARY APRil MY JUNE 

2.1 Sub~roject 3 3.1 Sub~roj.ct 3 •• J Sub-ProJact 2 '.1 Sub-ProJect 2 
bpert Mission NOT 

6.1 Sub-f>roJec:t , 
txpert Advisory Group [,cpert Adv I sory Group Expert Adv I sory Gr~ lrd Nat. Co-ordl nators 

Meeting, &.ngladesh MeetIng on Rubber. ....tlng - Radl.tlon t 1 May - 3' Dec...o.r 
kual. LUllllPUr (GI,-.,ur) 

Me. tI no - '" r./Cab Ie 
Chanochun (Ch Ina) Jak.rta, 9-" February Cur'ng. Jakart. 30 March - 2 Af>d I 

2. 2 Sub~roject 3 
N.tlonal Executive 
Hanegement s.mlner 
Wln/Cabl., Calcutta. 
s.oul. ,-. I February 

2.3 Sub-Project I 
SenIor Cons. MIssIon 
21 Feb-7 March, ChIna 

2. 4 Sub~roject 3 
Rubber - Cons. MIssIon 
(Charl.sbv). Indon.sla 

2. I Raoulr ... nt: 
Japan Contribution 
3 ."perts 
Cost: U 000 (986) 

2.2 a.,qulr ... nt! 
4 SSA 
Cost: tl2 000 

2.38!9~: 
2 55A 
Cosh sa BOO 

2." Rt-gu I reme"t: 
I SSA 
Cost: $7 250 

16-Ia March 

3.2 Sub~roJect 3 
Natlona' (.acuy'va 
Manev ... nt ~rnar -
R.dlatlon Curing 
Jakarta, 19-20 March 

3.1 Raoulr"'!.'!!'.!: 
Cosh SI8 000 

3.2 Requlr ... nt: 
In connection ""til 
3.1 

.9-20 Jun. 
4.2 Sub-ProJect 2 '.2 Sub-ProJ.c:t 114 
Natlona' 1r.'l'Ilno Cour .. £xp.rt MIssion Trw:.rl ,6.2 Sub~roJac+ 
Pakistan (GII..,.,r) tICS (Rae) Jakarta • .t. SM-2 TC 
12-30 April 18 May - 31 ~r "-26 June Sri tanh 

4.1 Requ'rement: 
Cosh t2' 000 

4.2 Requlr8IMnt: 
In connection wIth 
5.2 { •• ~rt C;' JlIIOUrJ 

,. t Reou I r.-nt! 
I 5SA 
Cost I $50 000 

!S.Z R,equlr .. nh 
, SSA 

Cost! $4' 000 

6.t Requlr .. nh 
, S5" 
Cost I A 100 

. , ' 
6.2 Regulremen+r 

SRt/8/011 

************************************************ 
.* * 
* # * * * : Amendments· (February 1988) ! 
* * * * ! 1. Item 7.1 Carried out 5-18 July 1987 ! 
: 2. Item 8.1 Carried out 14-25 Sept 1987 : 
! 3. Item 8.5 postponed to January 1988 ! 
* * ************************************************ 
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'.~ • 5. 

JULY 

7. I Sub-l>rojeet • 
Expert Mission (raper) 
l..vlll 

7.2 Sub-l>roJeet 2 
Nat. UT-I TC 
18 July-13 Aug. 8Ct) 

.7.1 Requlr_nh 
Japan ContrIbution 
Cost: " O()(h 

7.2 !equlr_nh 
I SSA nenlcatar_n) 
Cost: U 500 

AUGUST 

8. I Sub-l>roJect 4 
EKped MIssIon (CIvIl 
E"glneerlng 2 _.ks) 

8.2 Sub-rroJ.et 2 
R.glonal RT-II TC 
'ndl., 10-29 Aug. 

8.3 Sub-t'roJaet 2 
Nat lonal TC RT-2 
Indon.s la 3-1. August 

8 .• Sub-l>roJect 2 
Reglon.1 Workshop 
Specl.1 Applleatrons 
J •• n " Aug. -4 Sept. 

8.' Sub-l>roJeet 3 
E~rt Mission RYNRl 
(Irr.dlator Design) 
"""III Jakarta (2 _ks) 

8.6 Suh-l>roj.-et 3 
E.,..rt MIssIon (Curing' 
UY lInes 
3nv'1II Jakarta 

8.1 R.gulrfI!"J-!!!: 
Jllpan Contribution 
2 wee"s 2 ~rsons 
Cost: $10 000 

8.2 ~l~'1!: 
Cost: $32 000 

8.3 Rngulr_-.!!.!: 
Japan ContributIon 
I SSA (JrN e)(Jlert) 
Colt: ., 000 

8 .• ftegulr_nt: 
Japan Contribution '_Ie "p.rtlclp. 
Cos tt 'J4 000 

8.5 ~gulr_nt: 
J.an ContrIbution 
Costr U, 000 

8.6 Aega'r..,-,h 
Jap.n Contr Ibutlon 
Costr t23 000 

~~ 
lMIP R£GI~ INOOSTRIAl. Pfl]JECT 

!2!!l 

S£PTEPeER 

9.1 Sub-f'rojaet 2 
National RT-3 TC 
Indl., I. Sept. -2 Oct. 

9.2 Sub-f'roJeet 2 
N.t. UT-3 TC 
14-25 Sept., Shanghai 

9.3 Sub-t'roJeet , 
"atlonal £MS 
Radl.tlon Curln, 
".k •• ChIna, Sri tanka 
7-18 Sept""r 

9 •• Sub-l>roJaet 2 
Reglon.1 UT-Z TC 
""pub I Ie of Kor.a 
7-25 Sap"""'r 

9 . 5 Sub-l>roJ.et 
F.llovshlp (Rubber) 
Yakesald 
, Sept .87 - 31 Mey 88 

9.6 Sub-l>roJeet 4 
EMS Coal 
Austr.lla 24 Sept.-2 Oct. 

9.7 Sub-ProJeet .. 
N.t. EMS - MCS/St_1 
fQf, Sep~r 

9.1~~: 
I SS'" (Situ) 
Cost: ., 500 

9.2 ~£!.L~",!!,!: 
Jllpan Contribution 
ISS'" 
Cost: U 000 

,., ~.!f'_nt: 
Cosh $18 000 

9." ~.9!!lr_nt: 
Cost: $32 000 

9.5 Regulr_nt:­
Japan ContrIbutIon 
Cos t: t" 000 

'.6~-!!!: 
Aus tr . Con tr lb. 'fMtJr 
Cost: U7 000 

'.7~~ 
Cosh SIO 000 

OCTa!ER NOY£MJ£R 

10.1 Sub -ProJed 3 ".1 Sub-ProJeet I 
Reglon.1 Tratnlnv Course Natlon.1 S-In.r 
Redl.t,on Sf.rlltratlon lucl •• r Tec:hnology 
(Mlcroblologlea') 17-19 No"""'r 
a.ngkC*, 5-16 Oct. Melaylla 

10.2 Sub-ProJaet 3 ".2 Sub-l>roJeet 2 
Realon.1 TrainIng Cours. "at. RT-2 TC 
£8 EnlJ''''''''ftt IGD 14 110".-10 o.c. 
"-50 October, J~ 

10.3 Sub-ProJaet 2 
RegIonal Sl'-II TC 
IndonesIa, '-23 Oct. 

10 •• Sub-t'rojaet 2 
"at. UT-2 TC 
"-50 Oct. PhIII.,.,lnes 

10.' Sub-f'roJ.et 2 
"attonal TC UT-3 
Kor.a, 19-" Oct. 

" .3 Sub-ProJec:t 2 
Natlon.I Tt UT-2 
MalaysIa. 23 110".-' Oec:. 

11.4 Sub-ProJ.et Z 
lIatlon.' Tt RT-Z 
thailand. 23 IIov .... o.c. 

It.' Sub-l'roJeet 4 
.wglonal TC Pa,..r 
Thailand, 9-20 110". 

11.6 Sub-ProJec:t 2 
10.6 Sub-ProJeet 2 "et I on. I TC UT-' 
"atlonal Te RT-3 Hyderabed, IndIa 
P.klltan.~. 2' Nov.-II o.c. 'I o It. '" - '*' 1'10\1 
10.7 Sub-ProJec:t 2 
Net. RT-2 TC 
12-2' Oct. ShanghaI 

to.8 Sub-l>roJec:t 2 
lIat. RT-2 Tt 
12-23 Oct. Jakarta 

10.9 Sub-t'roJeet 2 
R .. g. Workshop Quell fie. 
and CIortltlc. NOT pers. 
12-16 Oct. MalaysIa 

10.10 Sub-f'roJaet • 
Reglon.1 EMS-Ste.1 
J.pa" 26-5O Oct. 

10.' !'!9ulr_n+: 
Cost: $" 000 

10.2 ~qulr_nt: 
J ..... n ContrIbution 
12 p.rtlclpants 
Cos t I $40 000 

10.3 ~gulr_nh 
Cos tr • l2 000 

10.4 Regulr_rtt: 
I SSA CGt 'IIIOUr) 
Cosh ., 500 

10.' Regu','!!!!!!: 
Japan ContrIbution 
I .JCPoItrt 
Coste tJ 000 

10.6 Aegl!lr_ntl 
I SSA (Hahnsh..." 
Cost I U '500 

10.7 Roegul,..nts 
I SSA 
Cost! U 500 
'0.8 Regulrtl!!!!.!l!: 
Japan Contr Jbutlon 
Cosh U 000 

10.' Regulr_ntr 
Costl .32 OCIO 

10.10 !!!9!!'r_nh 
Japan Contrlbut I on 
'days .0 ,.rsons 
Costl tl7 000 

11.1 Requl, .. nt: 
, SS'" (Rao) 
Costs U 000 

".2 Requlr~: 
I SSA (W.,.,rkar) 
Cost I U 500 

't.l Regulr_nh 
, SSA (Pope) 
Costs .3 500 

11.4 Regu.r_nt: 
t SSA 
Cost I U 500 

II.'~~: 
Cost: 132 000 

11.6 Raqu'r_ntJ 
, SSA (GII_r) 
Cost I U 500 

june 1987 

O£CEtof)£R 

12.1 $ub-f'roJeet , 
Reg. Tr.'nln; Course 
Radletlon St.rlllut. 
(Mater lal s) 

eaea". 50 Nov-II Dec. 

, ' 

'2.1 ~qu'r_nt! 
Costl $35 000 





ANNEX 9 

Radioimmunoassay of Thyroid Related Hormones 

Project Officer: R.D. Piyasena 

Participant Member states: 

Bangladesh, Burma, China, DPR Korea, India, Indonesia, Malaysia, Pakistan, 
Philippines, Republic of Korea, Singapore, Sri Lanka, Thailand, vietnam. 

Over 50 laboratories in the above countries are included as user laboratories 
in the project which continues to enjoy 100~ participation from invited member 
states. 

Project Objectives: 

The primary objective remains as set out at the inception of the project in 
1986; i.e.to transfer the appropriate technology as would decrease costs and 
increase analytical quality of the radioimmunoassay (RIA) of the thyroid 
related hormones, T3,T4, and TSH.In a "two stage" approach, the initial 
emphasis was on the replacement of commercial ··kit" methodology by "in house" 
systems together with the necessary training program designed towards 
providing familiarity with the analytical techniques,quality control 
procedures and modern computer based data processing (DP). The second stage 
stimulates the local production of RIA reagents and aims towards the 
acheivement of national or regional self sufficiency to a degree that would 
provide both scientific and economic advantages. The organisation of External 
Quality Assessment Schemes (EQAS) was also planned to follow,and to be 
dependent on, the establishment of satisfactory internal quality control (IQC) 
practises in user laboratories. 

Major Activities in 1987: 

The project may claim progress on all fronts and the achievement of the 
objectives set out under Stage 1 to a large extent. By the end of 1987, user 
laboratories have, a) familiarised themselves with and established the bulk 
reagent based assays; b) adopted standard RIA practises as insisted upon such 
as duplicate estimations and attention to IQC; c) introduced a computer based 
DP system for RIA and IQC results; and, d) made some progress,in many 
cases,towards indegenisation of reagent supplies. 

Under the bulk reagent distribution scheme which was maintained to all 
countries - (except India and China) - to the end of 1987, approximately 
500,000 RIA tubes of reagents were supplied at a cost to the project of about 
US $ 70,0001-. The reagents being sufficient for at least 160,000 patient 
specimens, the cost, per patient, works out to less than $0.50 as against a 
previous figure of $2.25 when commercial ·'kits·· were used and good RIA 
practise and attention to IQC was seen more in the breach than in the 
observance. The assays have not only been made less expensive, but also, in 
most instances, more reliable. It is also clear,from hard data received, that 
"in house" methodology bas resulted in an expansion of the work load and the 
actual clinical demand in the developing countries towards which the project 
is directed,is met to a greater extent than before. This is particularly so in 
the case of TSH where, in some countries, hundreds of patient specimens have 
been assayed in 1987, compared with none the previous year. 



The training programme has also produced satisfactory rewards. The first 
regional course, held in Bangkok at the end of 1986 at a "train the 
trainers" level was attended by .17 participants from 12 countries. Nearly 
a hundred other workers have benefitted through follow up local training 
activities in their home countries with project asisstance by way of 
reagents and experts, to end of 1987, and other similar courses are 
planned for 1988. 

Twenty six IBM PC XT compatible computers were distributed to selected 
laboratories that did not have a computerised OP possibility. In 
conjunction with this, a notable achievement was the introduction of a 
new RIA OP software package which will be distributed to user labs. 

The project has been closely monitored and close contact with 
participants maintained also by means of a project newsletter sent out at 
6 monthly intervals. 

Local reagent production has been stimulated in 1987 to the extent that 
it now appears feasible that a regional reagent distribution scheme could 
be organised and regional (and in some cases national) self sufficiency 
in respect of at least the T3 and T4 reagents realised in 1988. 

Proposed Activities for 1988: 

The most important is the second meeting of national coordinators, 
planned for 3-5 February, in Bangkok. The meeting would serve to provide 
an objective evaluation of project activities and identify newer 
directions for the future. 

The IAEA Project coordinator will carry out a follow up extended 
laboratory survey of all participant laboratories in order to make a 
personal assessment of progress made since the original survey in 1986. 

Changes in project strategy on completion of stage 1 will result in the 
reagent distribution scheme which, largely, has served it's purpose, 
being considerably run down and most laboratories being required to 
utilise their own resources to obtain the reagents needed. The Agency, 
however, will maintain some flexibility in this regard so that genuine 
economic constraints that may obtain in some cases would not prevent 
laboratories from continuing with the work initiated by the project. 

The new RIA OP computer program will be distributed and any problems 
attendant upon ittts operation in any laboratory will be dealt with. 

Emphasis, in 1988, will shift to the exploitation of the potential 
created within the region and efforts made to organise regional reagent 
production and distribution. 

Nothwithstanding the above, the project intends, in 1988, to introduce 
into suitable laboratories some newer and more innovative methodology 
such as magnetisable particle based separation systems, especially as 
these now appear to be available from regional sources. 

The training programme will continue but will concentrate more on reagent 
production and the establishment of EQAS on which a regional course is 
planned for 1988. A suitable computer program will be prepared. Support 
would be provided, as before, to national training activities. 



The project will organise, in 1988, a clinical trial of "A strategy for 
in vitro thyroid function testing in developing countries" which emerged 
from a IAEA sponsored Coordinated Research Programme (CRP) which 
concluded in 1986. The recommendations made will be tested in at least 6 
laboratories with good RIA performance and access to clinical material. 
This research activity will continue for 1 - 2 years, and the selected 
labs will receive higher priority in the introduction of newer 
methodology. 

A regional training course on "Optimisation of Reagent Production 
Techniques" is also planned but no date for this has been fixed yet and 
it may be postponed for 1989. 

RDPiyasena/as 
1988-01-20 





ANNEX 10 

~~~ond Phase of Asian Region~1--Co-operative Project 

9~food-1Iradiation (RPFI Phase II) 

Project Officer: Paisan Loaharanu 

Participating 

~!!,be .r_~ tat 4!!.:_ Australia, Bangladesh, India, Indonesia, 

Republic of Korea, Kalaysia, Pakistan, 

Philippines, Sri Lanka, Thailand and Vietnam. 

Proj~~t 09JL~~t!~~~ To co-ordinate pilot/commercial scale 

Kajo.r Activi ties 1. 

experiments on specific applications of food 

irradi ation wi th direct participation of local 

food industry to facili tate the transfer of the 

technology. Emphasis will be given to the 

applications of food irradiation on 

(a) disinfestation and decontamination of stored 

products; 

(b) improvement of hygience and storage abili ty 

of processed seafood; 

(c) insect disinfestation of fruits for 

quarantine purposes, and 

(d) sprout inhibition of onions and potatoes. 

The RCM was held at the Nuclear Energy Uni t, Prime 

Kinister's Office, Selangor. Malaysia on 5-6 October 

1987. Ten participants from nine countries 

participating in the project attended. Kajor 

achievements were made in Bangladesh, Republic of 

Korea, Kalaysia, Pakistan and Thailand where 

se.i-ca.mercial scale irradiation facilities either 

have been constructed or are being constructed. 

Effective technology transfer on food irradiation is 

being made in these countries in view of strong 

interest by local industry and liberal attitude of 

health authorities. 



2 

2. Third Meeting of the Project Commi ttee ...2f.....lhe 

RPFI_Pha~II . 

The meeting was also held at the Nuclear Energy Uni t 

from 7 to 9 October 1987. The meeting was infor.med of 

the reviewed mission consisted of Ms. P. Wills of 

Austral i a and Dr. J. Farkas of Jlungary who vi sited 

Pakistan, Bangladesh, Philippines and Thailand from 6 

September to 2 October 1987. The mission noted that 

all research work carried out under the scope of RPFI 

Phase II are being made under close collaboration with 

local industry. bealth and agricultural authori ties. 

Significant progress has been made towards the 

establishment of large scale radiation facilities for 

demonstration or semi-coJllllercial scale radiation 

treatment of foods. The meeting was also informed of 

progress on food irradiation in China where 5 

large-scale irradiation facilities. mainly for food 

treatment. have recently been completed. Four more 

similar facilities are expected to be completed in 

1988. 

The Project Committee agreed that further 

collaboration on food irradiation under RCA should be 

continued as several countries in the region have made 

significant achievements in this field. The Agency 

was requested to look for a donor country to continue 

support activities of RPFI. Future programme on this 

project should include harmonization of regulations. 

elimination of international trade barriers. process 

control, acceptance and identification methods of 

irradiated food. 

Proposed Activi ties 1988..:. 

1. Third RCM on tbe RPFI Phase II 

This final ReM under Phase II is tentatively planned 

to be held in Bangkok from 24 to 28 October 1988 in 



3 

conjunction wi th the ASEAN Food Confere~ce scheduled 

there from 24 to 26 October 1988. The participants 

would also have an opportunity to visit a 

semi-coJllllercial scale irradiator which is under 

construction and is expected to be completed by that 

time. 

2. ~9..!!!"J=l!..1!.eet!l!L. of the 1rojec:!_ C9.!1!1li tt.!L_Qf_~he 

!PFI Pha~_e_II 

This meeting will be held in conjunction with the ReM 

stated above. In addition to reviewing the 

achievements made under the entire duration of, RPFI 

Phase II. the Project Commi ttee should consider the 

future plan of work under the next phase of RPFI. The 

Japanese Government has been approached for poss i ble 

funding activities of the RPFI Phase III which places 

emphasis on "Process Control and Accptance of 

Irradiated Food." The role of electron accelerators 

for food processing will also be evaluated during the 

next phase of RPFI. 
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ANNEX 11 

ASIAN REGIONAL CO-OPERATIVE PROJECT ON FOOD IRRADIATION 
PROCESS CONTROL AND ACCEPTANCE 

(RPFI PHASE III) 

I. Background 

The Asian Regional Co-operative Project on Food Irradiation (RPFI) 
was initiated through financial support of the Japanese Government from 
1980 to 1984. The first phase of RPFI put emphasis on research and 
development including pilot-scale testing of irradiation of selected food 
items of economic importance to the region, i.e. fishery products, 
tropical fruits (limit to mangoes), onions and spices. Twelv~ countries, 
i.e. Bangladesh, India, Indonesia, Japan, Republic of Korea, Malaysia, 
Pakistan, Philippines, Sri Lanka, Thailand and Vietnam participated in 
this RPFI Phase I, Japan was the donor Government. At the completion of 
BPFI Phase 1 in 1984, it was concluded that technology of food 
irradiation had been sufficiently developed and that several countries in 
the region were ready to transfer it to local industry. 

The second phase of the RPFI started in 1985 when the Australian 
Government agreed to provide financial support to and also participate in 
the project for three years. RPFI Phase II places emphasis on 
demonstrating techno-economic benefits of food irradiation ,technology to 
the region with particular reference to: 

(i) disinfestation-and decontamination of stored food products; 

(ii) improvement of hygiene and storage ability of processed 
seafood; 

(iii) insect disinfestation of fruits for quarantine purposes; and 

(iv) sprout inhibition of root crops. 

Twelve countries in the region, i.e. Australia, Bangladesh, China, 
India, Indonesia. Republic of Korea, Malaysia, Pakistan, Philippines, Sri 
Lanka, Thailand and Vietnam participated in RPFI Phase II; Australia as 
the donor Government until April 1988. Direct participation of the local 
industry is a precondition for work being carried out under the RPFI 
Phase II. 

Based on encouraging results obtained from studies carried out under 
the RPFI both Phase 1 and II, large scale demonstration irradiators are 
being constructed in Bangladesh, Philippines, Thailand and Vietnam. A 
commercial irradiator each has recently been completed in the Republic of 
Korea and Pakistan although they will be used initially for sterilizing 
medical products. 
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At the Project Committee meeting of the RPFI Phase II convened in 
Kuala Lumpur. 7-9 October 1987. representatives of Governments party to 
the RPFI agreed that a number of countries in the region have already 
worked in close co-operation with the local industry and technology 
transfer in these countries is being effected. At the completion of 
funding to RPFI Phase II by the Australian Government in 1988, the 
impetus should not be lost as in tbe next few years the time would be 
ripe for technology transfer in most countries in the region. The 
Project Committee requested the Agency to approach certain donor 
Governments/organizations to provide support to the next phase of RPFI. 

II. Objectives 

The major emphasis of Phase III of the RPFI is to assist national 
authorities and food industry in developing Member states party to the 
RCA to ensure proper process control when introducing irradiated food on 
a practical scale and to facilitate acceptance of irradiated food in 
trade. Special emphasis will be made on harmonizing 
regulations/legislations on food irradiation in the region based on the 
Codex General Standard for Irradiated Foods. The feasibility of using 
electron machine versus isotopic sources of irradiation for processing 
food will be evaluated. Active involvement of local food industry is a 
prerequisite for this Phase. 

III. Proposed Work Plans 

1. Group Training 

a. Workshop on Techno-Economic Feasibility of Using Electron vs. 
Isotopic sources of Radiation for Food Processing (1989) 

b. Workshop on Food Irradiation Process Control (1990). 

c. Workshop on Harmonization of National Regulations and 
Acceptance of Irradiated Foods (1991). 

2. Proper Operation and Control of Food Irradiation Facilities. 

a. Proper dosimetry techniques and dose assurance. 

b. Dose distribution in commercial packages/containers of food. 

c. Record keeping to ensure compliance with regulation. 

3. Acceptance of Irradiated Foods. 

a. Market testing of certain irradiated foods. 

b. Transportation trials and market developments to determine 
acceptance in potential importing countries. 

c. Economic evaluation of irradiation vs. conventional methods 
of food processing. 



IV Budget 

Two-week workshop on techno-
economic feasibility of 
electron vs isotopic sources 
for food processing. 
(Takasaki, Japan) 

Co-ordinated Research 
Programme on Proper Process 
Control and Acceptance of 
Irradiated Foods. 

Research Co-ordination 
Meeting on RPFI Phase III 

Group Training on Food 
Irradiation Process Control 
(Two Weeks) 

Workshop on Harmonization 
,of National Regulations and 
Acceptance of Irradiated 
Foods 

Expert Services 
12m/m 

Total 

GRAND TOTAL 

P. Loaharanu/mae/1635 
1987-01-20 
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1989 1990 1991 1992 

50,000 

60,000 60,000 60,000 

30,000 35,000 35,000 

40,000 

40,000-

32,000 34.000 36,000 
4m/m 4m/m 4m/m 

142.000 164.000 171.000 35,000 

512,000 
===-==== 





ANNEX 12 

Tbe A~iDistratloD of RCA Project Ca.-itt .. s 

1. Project Colllfti ttees are to be established under Article VI of the 

Third Ixtens iOD of the ICA A,reement. The functions of the COIIII! ttees 

are: 

Ca) to determine details for the 1.pleJIentation of each 

co-operative project in accordance with its objectives; 

Cb) to establish and ... nd, as nece.sary, the portion of the 

co-operative project to be a.sl,ned to each participatinl 

Government, subject to the consent of that Covern.ent; 

ec) to supervise the Implementation of the co-operative project; and 

Cd) to .ake recommendations to the participatinl Governments and to 

the A,ency with respect to the co-operative project, and to 

keep under review the implementation of such recommendations. 

2. Ideally. Project Committees should comprise technical specialists 

frOID participatinl lovernments and sbould aeet on an ad boc basis, but at 

least once a ,ear. However the IAIA 1s unable to fund s.parate .. etinls 

of the Project C01IIIlittee. In addition, the Alency .ade a co_it.8nt at 

the 14th Ifeetin, of lepresentatives, Vienna, 2 October 1986. that the 

administration of the co_i ttees would not place a silnificant financial 

burden on Ke.ber states. 

3. It is therefore a,reed that where resources are not available for 

separate .. etinls, th~ Project COlllni ttees Met in association wi th the 

aDnual Relional !leetine of Represent·ati ves (the RCA Vorkinl Group 

Ifeetine)· 
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4. At present, delesates review all RCA projects and activities one by 

ODe. It is DOW a,reed that separate Coaai ttees be consti tuted by the 

Vorkins Group Xeetin, to cover the followin, project areas. 

i) Medical and Biololical Applications of .uclear Techniques; 

1i) rood and Alriculture; 

iii) Industrial Applications of Isotopes and ladiatioD TechnololY; 

Iv) Nuclear Science and Technolo,y. 

The cOJllnittees would .. et consecutivel,. and elect their own 

chainaan. The chairman would ensure that the Co_ittee fulfilled the 

functions defined in Article VI (3) of the. ICA Acree_nt. The RCA 

Co-ordinator would act as Secretary to all Ca..ittees. The COlllni ttees 

would formally report to the Vorkin, Group under wbose auspices they were 

formed. 

.2 



ANNEX 13 

Strengthening of Radiation Protection. 

Project Officer: P. Strohal 

Participating Member States: Australia, Bangladesh*, China, India*, 

Indonesia*. Japan. Republic of Korea, Malaysia, Pakistan*, Philippines*, 

Singapore*, Sri Lanka*, Thailand* and Viet Nam* (*subject to 

confirmation). 

Project description: The project is a co-operative venture between RCA 

Member States designed to build up radiation protection infrastructure in 

a part of the world where rapid expansion in the application of nuclear 

techniques to both medicine and industry is confidently predicted. The 

project will comprise training courses, workshops and co-ordinated 

research programme. A complete description is provided in the 1 December 

1987 Project Document which is available on request. 

Maior activities 1987. Detailed plans for"this Japanese initiated project 

were made at a Project Formulation Keeting, Tokyo, November 1987. 

Major activities 1988: 

i) Regional Training Course "Development of Infrastructures for 

Ensuring Radiation Protection" Sydney. 28 Karch to 29 April (Australian 

funded) . 

ii) Regional Workshop: Personal and Environmental Dosimetry 

Intercompari son Study", 5 days during October - November 1988, Tokyo 

(Japanese funded). 

iii) Co-ordinated Research Programme " Setting of Reference Kan for 

non-Caucasjons Compilation of Physiological and Societal 

Parameters", (Japanese funded). 

Details are attached. 





ANNEX 14 

Quantitative evaluation of nuclear medicine 
procedures for the diagnosis of liver diseases 

Project officer: R. Ganatra 

Participating member states: 

Bangladesh, India, Japan, Republ. of Korea, Pakistan, Philippines, Thailand, 
Singapore, Sri Lanka, Vietnam. 

Objectives: 

The project has two aspects 1) Evaluation of the performance quality of the 
imaging instruments available in different countries of this region by R.O.C. 
(Receiver operating characteristics) analysis of images of IAEA/WHO designed 
transmission liver phantom, 2) Evaluation of interpretations of representative 
clinical liver images by various physicians of the participating countries on 
the bais of quantitative scores by R.O.C. analysis. 

Major activities: 

The third and final Research Coordination Meeting was held in October 1987 at 
Bangkok. During this programme, 282 evaluations of IAEA/WHO liver phantom 
images obtained from 93 institutions were analyzed to study the performance 
characteristics of the imaging instruments available in this region. 

79 sets of interpretations for 116 clinical liver images from Japan and 40 
sets of interpretations of 177 Asian liver images were analyzed by ROC 
(Receiver operating characteristics) curve methods through computer based data 
processing. Most of the countries were adept in picking out space occupying 
lesions in the liver but showed a marked diagnostic dissonance for diffuse 
liver diseases. 

It is proposed to publish a liver imaging atlas comprising of about 100 images 
used in the present study. 

Achievements of the programme: 

i) Evaluation of the performance characteristics of the imaging instruments 
in this region by a new easily transportable transmission phantom 
developed by IAKA/WHO. 

ii) Analysis of the interpretation of clinical liver images by physicians 
from different countries was an unique ·'transboundry" study of the effect 
of education, experience, disease prevalence and social nuances affecting 
the diagnostic interpretation of scintigraphic images. 

iii) The project also adopted a new set of methods based on ROC analysis for 
its quantitative comparative computer-based evaluation. 

iv) The proposed publication of the liver atlas from this region will also 
have an unique educational value for physicians using liver scintigraphy 
as a diagnostic tool, especially as the liver diseases are widely 
prevalent in most of the participating developing countries of Asia. 
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Future activities 

It is a well known fact that referral for liver imaging is one of the largest 
in a nuclear medicine centre in a developing country. Host of the centres in 
the developing countries have usually only one imaging device and a 
largereferral of liver patients does not leave enough instrument time for 
other dynamic functional stUdies which can be done with this imaging 
instrument. It is a general feeling that some part of the liver imaging can 
easily be done by ultrasound imaging device thereby sparing the gamma camera 
for stUdies which cannot be done by other means. 

The present study has shown that nuclear imaging interpretation was 
unanimously good for SOL in the liver but there was a great deal of diagnostic 
dissonance during the interpretation of diffuse liver disease. There is an 
instinctive belief that ultrasound will be as good as the nuclear imaging for 
the SOL but will be inferior in case of diffuse liver disorders. However, the 
present study has shown that for the diffuse diseases of the liver the nuclear 
imaging was also far from the ideal. 

Study for objective comparative evaluation of both these modalities in 
different liver disorders is proposed to be organised by the Agency as a 
se.cond phase of the present programme. This is by no means a simple task. It 
would be more challenging and daunting than the work undertaken for the 
present programme. 

RGanatra/la 
1988-01-20 



ANNEX 15 

IMPROVEMENT OF CANCER THERAPY Ii ASIAN COUNTRIES BY THE 

COMBINATION OF TREATMENT BY CONVENTIONAL RADIATION 

AND PHYSICAL OR CHEMICAL MEANS 

Project Officer: Y. Skoropad 

Participating Member States: India, Japan, Thailand. A project from Pakistan 

failed to start because of the delay by the national authorities in purchasing 

hyperthermia equipment and was terminated in 1985. A project from Singapore 

was terminated in 1985 due to the difficulties in building up clinical 

material which resulted in very slow progress. A project from Sri Lanka was 

terminated in 1986 because of the death of the Chief Scientific Investigator. 

A project from Malaysia was terminated in 1987 because of the retirement of 

the Chief Scientific Investigator and the inability of his successor to attend 

the final research co-ordination meeting (RCK). 

Project objectives: The programme aimed at clinical and radiobiological 

studies on the combination of conventional radiotherapy with chemical 

radio-modifiers and hyperthermia and was expected to improve the radiation 

therapy techniques especially in developing countries of South-east Asia and 

the Pacific region, and enrich the research skill of the scientists from the 

countries participating. 



Major activities in 1987: Three agreement holders and two contractors 

completed their investigations according to the plans adopted. The project 

from Malaysia (Chief Scientific Investigator Dr. P. Singh) was successfully 

approaching its completion, but at the last moment Dr. P. Singh retired and 

neither he nor his successor could attend the final RCM and contribute to the 

final report to the IAEA. On the part of the Agency all was done (official 

letter of invitation was sent and air tickets and per diem arrangements made) 

to enable Dr. Lopez, who is Dr. Singh's successor, to attend the RCM, but he 

did not come. Therefore, the results of the investigations under the 

Malaysian project, which would have been very valuable for the results of the 

co-ordinated research programme (CRP), have not been reflected in the final 

report to the Agency and Malaysia has not been listed as a contributor. 

From 23 to 26 November 1987 the final ReM was held at the Cancer 

Institute, Madras, India. It was the third RCM and the first two were held in 

Kyoto, Japan, from 12 to 15 December 1983, and in Vienna, Austria, from 1 to 5 

September 1986. 

Five participants and two observers discussed results of the 

investigations which were done from 1982 to 1987. It was stressed that the 

CRP was a very important tool towards achieving the goals of the study in a 

manner relevant to the needs of the developing countries participating in the 

Agency's CRP. Hyperthermia, hypoxic cell radiosensitizers in combination with 

radiation and chemotherapy, chemical sensitizers and sensitizers of 

hyperthermic response, comprised the main attempts in this direction under the 

present CRP. 



A new CRP on a multimodal approach in treatment of uterine cancer using 

computerized dosimetry, which is planned to start in 1989, was discussed at 

the meeting and supported by the participants. Prof. Y. Onoyama, Department 

of Radiology, Osaka City Vniversity Medical School, Japan, strongly supported 

the new CRP and gave valuable recommendations on its design and 

implementation. Prof. T. Sugahara, Health Research Foundation, Kyoto, Japan, 

drew the attention of the participants to the necessity of studying Asian 

traditional medicines as chemical sensitizers for radiotherapy"in Asian 

countries. This suggestion seems to be interesting from a scientific point of 

view, but requires a comprehensive preliminary study before being recommended 

for clinical trials. This sort of study (pharmacokinetics, toxicity, etc.) 

does not seem to be within the purview of an Agency activity. 

Proposed activities in 1987: A consultants' meeting on a new CRP on a 

multimodal approach to treatment of uterine cancer using computerized 

dosimetry might be held during 1988 in Japan if funds are available. The 

goals of the meeting might be to discuss a treatment protocol and to design 

the new CRP. 

YSkoropad/dw 

1126B 





ANNEX 16 

Radioaerosol inhalation imaging for the diagnosis 
of respiratory diseases in the developing countries 

Proiect officer: R. Ganatra 

Participating countries: 

Bangladesh, Peples Republic of China, India, Indonesia, Japan, Republic of 
Korea, Pakistan, Philippines, Singapore, Thailand. 

Project description: 

Lung imaging can be done in two ways: 1) perfusion imaging by injecting a 
radiopharmaceutical (RP) intravenously to visualise the vascular tree of the 
lungs and 2) ventilation imaging by inhaling radioactive gases to observe the 
air passages in the lungs. Both forms of imaging are necessary for an 
accurate evaluation of the lung function and' a definite diagnosis of a lung 
disease. In developing countries lung imaging is done infrequently mostly 
because it is not possible to do ventilation studies as radioactive gases like 
Xenon are not readily available in these countries. Recently, it has become 
possible to do ventilation imaging by inhalation of radioactive aerosol 
particles. 

The Bhabha Atomic Research Centre of India has agreed to provide 12 
instruments free of cost to the Agency for trial in the RCA countries. The 
Agency has formulated a Coordinated Research Programme on this theme and the 
above mentioned countries are participating in this programme. 

A workshop was organised in November 1987 in Bombay. The technical 
specifications of BARC equipment were explained in detail to all the 
participants. Actual clinical use of this apparatus was demonstrated and each 
participant was given an opportunity to tryout the apparatus by himself. 

Future activities 

Each participant is expected to receive the aerosol generator from India in 
the near future. Each is expected to study at least 50 patients of COPD in 
the coming year and report on the diagnostic usefulness of this technique. If 
the Indian experience is validated by others, a wide scale trial of the use of 
this equipment in different lung diseases will be considered. 

RGanatra/la 
1988-01-20 





Project Officer: 

ParticipatiDI 
Kember states: 

Project-description: 

ANNEX 17 

De~elopment of 99mTc Generators Using 
Low Power Research Reactors 

H. Vera Rui~ 
Industrial Applications and Cba.istry Section' 

Australia, India, Indonesia, Kalaysia, Thailand 
and Viet N_ 

Dr. R. Boyd CP/3381 
Australia 

Dr. R.S. Kani CF/3382 
India 

Dr. A. Hanafiab Ws. 'RC/3412 
Indonesia 

Dr. P. Prakongvong RC/34l3 
1'hailand 

Dr. Le Van So RC/4337 
Viet NaJI 

The aim of this CRP is to develop an appropriate 
technology for the preparation of 99mrc generator 
systems using medium to low specific activity (~,y)­
produced 99Ko. The research efforts are primarily 
directed toward the development of a simple, economical, 
compact and transportable generator system for safe use 
in the environment of a radiopbar..aceutical unit of a 
bospital. Tbe researcb protocol includes one or .are of 
the followin, tasks: 

- Optimisation of reactor production Jields of 
the 98Ko (~'1)99KO reaction using only inezpensive 
.,lybdenWl compounds in natural abundance. 

- Assess .. nt of the effects of increase neutron 
irradiation on the Ko targets and on tbe 99mrc 
elution efficiencies, as well as physico-chemical 
characterisation of the Ko targets. 

- Further assesSlMtnt of the available generator 
technologies, particularly the solvent eztraction and 
sublimation type. 

Searcbing for alternative and novel approaches and 
technologies that would produce a generator from 
(~,~)99JfO with ;;rfor..ance cbaracteristics similar 
to the fission 9Xo-based chromatographic generator. 



tfJl.ioL_~'£' t i v i t:.:i e s 
~~oposed_for_!~~~: 
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Thorough quality control tests through detailed 
investigations of the parameters indicative of the 
generator performance. 

with the purpose to test further the low temperature 
sublimation generator developed in Hungary under the 
auspices of Research contract Ho. 3361, an 
international independent evaluation of the generator 
performance was initiated by providing to several 
laboratories (India, Indonesia, Pakistan and Viet Ham) 
with a generator prototype. 

The results of this limited evaluation showed that the 
system still needs further development before it could 
be fully endorsed for use in the hospital. Work will 
continue as indicated below. 

- A second research co-ordination meeting was held in 
Bandung, october 1987. This was a joint meeting 
between the European and Asian subgroups of the CRP. 
The CRP has produced results which are both 
scientifically sig,nificant and offer a promise of 
practical applications in the near future. In this 
regard the progress of the CRP may be regarded as 
being successful. 

The "gel generator" and the "low temperature 
sublimation generator" both of which are being 
developed under the auspices of this CRP, promise long 
term solutions to the difficulties existing in 
developing coutries of a reliable supply of 99~c 
for medical use. The development of these 
technologies is not complete and their full potentials 
have to be further assessed. It is estimated that 
another 2 to 3 years would be needed to enable the 
participating groups to complete their work so that 
generators which can be operated in hospital 
radiopharmacies can be standardised. 

During the meeting it was unanimously agreed that the 
potential benefits to countries possessing only low 
flux reactors should be realistically viewed by the 
lARA as a justification for supporting the notion, 
proposed by tbe participants, that the CRP be 
continued for a further 2 years in order to resolve 
the remaining technical and practical questions that 
have come to light during the last two years of 
research. 

continuation of the CRP for two more years. The 
research in the extension period will focus 
exclusively along the lines of the "low temperature 
sublimation generator" and "gel generator". 
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Continuation of the international evaluation of the 
"low temperature sUblimation generator". 

- A regional training course will be organized at the 
Bbabha Atomic Research Center on Radioisotope 
Production in Research Reactors. Several aspects 
related to the development of the 99~c generator 
systems investigated and developed under the CRP, will 
be reviewed. 





ANNEX 18 

BUCLEAR TECHNIQUES FOR TOXIC ELEMENTS IN FOODSTUFFS 

Project Officer: 

E. Cortes Toro 

Participating Member States: 

Australia, Bangladesh, China, India, Indonesia, Japan, Malaysia, 
Pakistan, Thailand 

Member States from outside the region that are contributing to the 
programme as "associate participants" are: Argentina, Brazil and The 
Netherlands. 

Project Objectives: 

The purpose of the CRP is to obtain comparative data on existing 
elemental concentrations of potentially toxic elements in foodstuffs 
consumed by representative population groups in each of the countries 
concerned. The elements of interest include the potentially most toxic 
trace elements (As, Cd, Hg, Pb, Se) as well as some others of interest in 
national food monitoring programmes, (e.g. Br, Cr, Cu, Fe, I, Mn, Sb, TI, 
and Zn) and some radionuclides. Nuclear analytical techniques, such as 
neutron activation analysis (NAA) , are used for the determination of 
these elements, supplemented by non-nuclear techniques when necessary. 

The data collected are being used to compare actual concentrations 
of toxic elements in individual foodstuffs with maximum permissible 
concentrations, and actual dietary intakes with provisional tolerable 
intakes, as specified in national legislation and/or international 
guidelines. 

An important supplementary purpose of the programme is to help 
establish analytical expertise for work of this kind in the individual 
countries. Such laboratories will then be in a better position to offer 
analytical quality control services, and to provide validation support, 
for their own national food monitoring programmes. 

Major Activities 1987: 

All existing research contracts and agreements were renewed. 
Information exchange was promoted by distribution of relevant progress 
reports as well as four issues of special bibliographies created from the 
Agency's INIS database. A quality control exercise was carried out by 
means of three "blind" intercomparison samples. The results are still 
being evaluated. 

Major Activities 1988: 

Further quality control exercises will be performed. The second 
Research Co-ordination Meeting will take place in Beijing, People's 
Republic of China, from 19-22 April 1988. 





ANNEX 19 

Immunodiagnosis of Tuberculosis 

Project Officer: J.B. Castelino 

Participating Kember 
states: India, Thailand (USA) 

Project Objective: To develop a rapid, sensitive and specific diagnostic test 
for tuberculous meningitis for use at nuclear medicine 
centres (1987-88); to establish the selected system at 
other nuclear medicine centres in the Asia and Pacific 
Region (1989-91). 

Kajor Activities 
1987: 

Kajor Activities 
1988: 

1110B 
JBC:cs 
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The work plan format completed. This initially involves 
collection of cerebrospinal fluid (CSF) samples by the 
participants and the despatch of these to the 
Radiopharmaceutical Department of BARC, Trombay, where 
they will be coded and redistributed for assay and the 
results processed. 

The distribution of Coded CSF samples is scheduled in 
Karch. A RCK will be held at Bombay in November to review 
the results and select a suitable assay system for 
establishment at other centres. 
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ANNEX 20 

gRP on radiatioR sterjJ.i~!~.ioJ.L.2.~~!:ices f9.!"_~!!!!!'!' 
&r.!lft~ in clintcal u!~.!.or Asi,.!lJnd--t1!.t!. 

Pa~ ific_R.egion (RCA actJYliYJ_-

1. Project Officer: R.N. Mukherjee, RILS 

2~ Participating Member States: In the CRP are currently participating 
a total of twelve investigators, including one representative each 
from the ten RCA Member States and two non-RCA Member States (Burma 
and the United Kingdom) providing advanced relevant technical input 
and support services on specified aspects of the CRP topics. The 
currently participating RCA countries are: Australia, Bangladesh, 
China, India, Indonesia, South Korea, Pakistan, Philippines, Sri 
Lanka and Thailand. The earlier participation of Vietnam has now 
discontinued due to the lack of submission of a d~e ~rogress report 
and formal application for contract renewal. It is, however, expected 
that the participation of Vietnam in this RCA CRP will be revived in 
the future, along with some other RCA countries not included so far. 

3. Project Objectives: The overall broad objective of the CRP is to help 
upgrade the standard of health and of health-care services in the RCA 
countries through (i) a promotion of local "low-cost" availability of 
radiation-sterilized non-viable tissue allografts in great demand by 
the surgeons for diverse types of transplantation interventions in 
corrective and rehabilitative surgery on patients (grafts are currently 
imported against hard currencies); (ii) minimizing or eliminating as 
far as possible the attendant risks of debilitating and wasteful 
cross-infectious (nosocomial) diseases of patients clinically receiving 
such tissue graft transplants; (iii) improving local skill and capability 
under the scope of the existing national radiation sterilization techno­
logy for medical disposables by adding newer categories of health-care 
items, such as non-viable biological tissues procured as an indigenous 
resource, and setting up tissue banking of grafts; and (iv) fostering 
relevant technical information dissemination and co-ordination among 
the involved parties (e.g. medical personnel as end-users; awareness of 
the general public as tissue donors and graft recipients), encouraging 
biomedical researchers to develop locally-suited sterilization techniques 
and processes for tissue allografts and the national regulatory authori­
ties to enforce sterility quality control criteria and clinical safety 
of the sterilized tissue allografts, to derive optimal regional and 
national health welfare returns for the RCA Member States. 

4. Major Activities in 1987: The major programme implementation areas 
and actions during the past project year are listed below: 

(a) Research on the radiation microbiological characterization of the 
tissue allografts for a validated radiation sterilization process 
carried out, reported and co-ordinated between the twelve investigating 
institutes under the CRP, including ten RCA Member States (as enumerated 
in item 3) Data will be reviewed in the forthcoming research co­
ordination meeting (RCM) in China in 1988. 

(b) Radiation effects on biomolecular components of specified tissues 
analysed, using relevant methods of radiobiology, radiation chemistry 
and analytical procedures. In order to preserve the allografts' 
clinically-significant features, research data were generated under the 
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CRP using radioisotopically-labelled residues; immunological status (mixed 
lymphocyte culture or MLC techniques); animal model experiments and radio­
graphic studies for graft-based wound healing as applicable on tissue types 
(e.g. osteogenesis for bone allografts). 

(c) Relatively advanced research centres in the RCA region having estab­
lished capabilities for sterile allograft preparation freely provided 
samples of tissue allografts to the other lesser-advanced institutes of 
this RCA CRP to facilitate their own tissue graft radiation sterilization 
process development, research and standardization through sharing of 
technical expertise and experiences. 

(d) Types of radiation-sterilized tissue allografts as developed and 
clinically tested in the health centres of the RCA countries include a wide 
range such as bone for osteogenic induction in losses due to TB, neoplasia 
and fractures (crushed and chips of cortical and cancellous bones); chorion 
amnion and dead cadavaric skin as burn wound dressing; cartilage, fascia lata, 
duramater, as stabilizing membrane scaffolds in various reparative surgery; 
nerve grafts in repairing peripheral sensory losses (e.g. lepromatous diseases 
and from traumatic accidents) and to a limited extent tricuspid heart-valve 
grafts from pig and human sources in animal model trial studies, so far. 

(e) Even those RCA Member States having socio-religious restrictions (such 
as in the Islamic religion) have made excellent contributions through their 
successful efforts in the development and clinical application of radiation­
sterilized chorion-amnion grafts as burn wound dressings which are in major 
demand (collected from childbirth cases in the Gynaecolog~ and Obstetrics 
departments). The results achieved in Indonesia and Pakistan" from hundreds 
of grafts in this field are commendable. 

(f) Encouraging results have also been achieved by the CRP in the regional 
technical co-operation promotion of RCA countries in need. Trainees from the 
Philippines have been hosted in Thailand (the tissue bank in Bangkok) and 
three trainees from Sri Lanka and Bangladesh respectively have been hosted at 
the Clwyd research tissue bank in the United Kingdom which is one of the RCA 
CRP participants. 

(g) A training course on the topic of tissue graft radiation sterilization 
for clinical applications, supported by the TC regular programme, is planned 
to be held in China during 1988, subject to approval by the Agency. In anti­
cipation some necessary organizational matters have already been informally 
reviewed and acted upon between the Chinese host institute participating in 
the RCA CRP and the responsible Agency technical department. 

5. Proposed activities in 1988: The following activities should comprise the 1988 
programme of this RCA component: 

(a) Continuation of radiation research and development activities relating·to 
the local capability development in radiation-sterilized tissue allografts and 
their necessary physical, chemical and mechanical assessments as required to 
preserve the essential graft biogenic qualities involved. This should be 
covered bi the work of the research contracts and agreements of the RCA CRP. 

(b) Results achieved to date under the CRP will be reviewed, co-ordinated and 
disseminated through a Research Co-ordination Meeting (RCM) scheduled to be 
held in China in 1988. Preparations are underway satisfactorily. 
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(c) The RCM may coincide with the TC-sponsored RCA training course, if 
approved and held in China, to help impart added mutual benefits for the 
attainment of health and welfare goals for all the RCA Member States. 

(d) Radiation chemistry studies should cover the necessary aspects of 
the regional needs for assessment of the locally-available plastic polymer 
formulations to satisfactorily provide the packaging materials for tissue 
allografts to be sterilized by radiation. 

(e) Video films will be produced on the details of tissue procurement, 
the radiation sterilization process for tissue grafts and their clinical 
uses at the advanced tissue banks of the RCA countries. 

RMukherjee/dw 
1988-01-21 





ANNEX 21 

Proposal of a Coordinated Research Programme on 
"Research and development in the methods for basic care. preventive 

maintenance and operative control of nuclear medicine equipment in Asia" 

1. INTRODUCTION 

Control and maintenance of nuclear medical equipment in Asian countries 
has been managed in the framework of different projects: Coordinated Research 
Programme, national Technical Cooperation and interregional projects. A good 
coordination among the projects is essential for good results. 

The previous CRP, recently concluded, was concentrated on power supply 
and air conditioning. The new proposed CRP will be concentrated on finding 
solutions to the following problems: 

- inventory control 
- protocols for preventive maintenance 
- faults detection and limited spare parts supply. 

An innovation is that the new CRP will involve mainly hospitals while the 
previous one was directed towards national nuclear research centres. 

2. Background and Analysis of actual situation 

The analysis of the status of equipment provided by the Agency or 
generally in use in developing countries are affected by the symptom of 
inadequate management namely: 

- the basic equipment is in "need of simple repair 
- poor performance of equipment which is in use 
- mis-use of equipment 
- lack of any maintenance 
- unsuitable environment 
- inappropriate equipment 
- inoperative equipment because of 

(a) manufacturer's fault 
(b) damage in transit 
(c) damage at the customs 
(d) lack of user experience 
(e) lack of essential parts and accessories. 

Waiting for a service agent is often ineffective because there are no 
sources of commercial servicing. But very often defects are simple and could 
be put right easily and cheaply. 

A different and more effective approach would be that the bulk of the 
work should be done by less technically qualified staff, with only a small 
number of other staff who possess the higher qualification and expertise 
needed to manage the equipment. The technicians who are themselves users of 
equipment, can be trained in maintaining, and controlling procedures and 
checking environmental conditions. This last point is not least of 
importance, for good use of equipment appropriate conditions have to be 
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assured when the equipment is installed. If not done, this would be the first 
point to deal with. Assumed that the problem of the power supply and air 
conditioning have been "solved" at least in the laboratories included in 
previous research contracts with the Agency, the suggestion now made is to 
move to a second step of maintenance on equipment with particular attention to 
nuclear medical equipment operating in hospitals. 

Computers for orsanizing maintenance and keeping up to date data 
concerning equipment have already been provided to the institutes included in 
the previous contracts. Its use can be improved with particular attention 
paid to medical equipment. 

3. Scope of the proposed programme 

Considering the background and the level reached, the next proposed goal 
is a strong intervention relating to equipment working in hospitals. 

The steps to follow are: 

Completion and updating of the inventory of equipment provided under 
previous programmes (implementation of the use of computer facilities 
already provided); 

Formulation of preventive maintenance protocols to be followed by the 
technicians utilizing the equipment; 

Identification of minor breakdowns and cause of problems; 

Organization of maintenance provided by central laboratories (Atomic 
Research Centres or others); 

Better arrangement in the availability of very simple spare parts and 
electronic components needed. 

The main element will be the improvement of maintenance and operational 
control of equipment and of environmental conditions at the level of hospitals 
and users of equipment. Connections with central laboratories must be 
confirmed and improved too, but better technical knowledge of users can solve 
many simple problems and get better quality in results. 

Courses at the level of technicians in hospitals should be organized. 

Collaboration among different projects of the IAEA dealing with medical 
aspects is foreseen, in particular as regards physics, quality control, 
dosimetry and radiation protection, since often the same hospital staff have 
to deal with all these problems. 

The collaboration with other UN organizations dealing with the subject is very 
important in particular with WHO andUNIDO. 
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4. Participating institutes 

The suggestion is to circulate this proposal to Atomic Research 
Centres and to some of the main hospitals and universities in Asian 
countries. 

5. Action Plan 

The following items must be taken up at the beginning: 

Prepare inventory of equipment including basic technical information 
on each of them with workload; 

List of persons in charge of controlling and maintaining equipment; 

Basic inventory of spare parts and tools necessary for preventive 
maintenance procedures. 

Computers could be used as mentioned in paragraph 2. 

6. Estimated Budget 

The total duration will be three years. Eight proposals for 
contracts are expected. 

US$5,000 for each institute accepted, per year is requested. 

At least two research coordination meetings are foreseen during the 
duration of the programme. US$ 15,000 are necessary for each RCM. 

7. Action requested to the Committee 

The committee is asked to approve this proposed programme in 
prinicple and to consider proposals for research contracts from 
individual institutions. A provisional list of centres to which the 
proposal will be sent is attached. 



YEAR 

1988 

NUCLEAR INSTRUMENT MAINTENANCE (RAS/4/00S) G10l New 

Experts EQul!"1tnt FeUawsnlPS Cr Oup T rl1nlng SIJDc:ontuc:ts Tou;. Total 
nvm ees ees NeeS nvm ees ees ees Nees ees NCes 

7 50,400 is ,coo 0 0 0 0 0 0 65,400 0 

Nuclear energy activities rely extensively on the use of electronic 
eQuipment for the detection of radiation and the processing of 
information obtained from electroniC instruments. Within the 
framework of the Agency's technical co-operation programme, much 
eQuipment in sUPpOrt of nuclear activities has been provided to 
developing RCA Member States. In view of this fact, and the 
importance of properly functioning instruments for the execution of 
nuclear programmes, there is a need to ensure that a local capability 
exists for the maintenance and repair of eQuipment. The objective of 
this multi-year project is to strengthen infrastructures in nuclear 
instrument maintenance and repair through national and regional 
training efforts and to establish a modality for responding to urgent 
reQuests in connection with maintenance support which cannot be met 
from project budgets. 

For 1988, the Agency is to make available expert services in 
instrument maintenance and repair and to establish a limited supply 
of spare parts. Co-ordinators in the participating countries will be 
invited to arrange national training activities which could be 
supported by Agency experts. 

The project is seen as strengthening infrastructures in nuclear 
instrument maintenance and repair, furthering technical co-operation 
among developing countries by encouraging more advanced "resource" 
facilities to assist sister institutions in less advanced countries 
and promoting the safe and efficient application of nuclear 
techniQUes in the region of Asia and the Pacific. 

CRA"": 
TOTAl. 

65,400 



ANNEX 22 

Use of Computers in Technetium -99m Imaging 

Project Officer: G. Van Herk 

Project Description: 

The aim of the project is to improve the quality of nuclear medicine 

practice by upgrading the technology and thereby increasing the diagnostic 

skills of nuclear medicine physicians in each country. The immediate 

objectives are: 

a) to demonstrate and encourage more effective use of gamma 

camera/computer configurations already existing in hospitals within 

the Region; 

b) to provide advanced training in the clinical applications of 

technetium -99m imaging as a diagnostic tool; 

c) to provide an understanding of the value of technetiurn-99m imaging 

when used with a gamma camera/computer configuration; and 

d) to demonstrate the diagnostic value and sensi ti vi ty of the gamma 

camera in making more accurate determinations of many disease 

processes in the vital organs and tissues of the body. 

The project will be implemented through a programme of training courses, 

attachments and demonstrations. 





ANNEX 23 

The Use of Nuclear Techniques to Improve Domestic 
Buffalo Production in Asia -Phase II 

Dr. M.C.N. Jayasuriya 

Particip_ating Member States: Malaysia, Sri Lanka, Bangladesh, Pakistan, 
Philippines, Thailand, Japan, Australia 
Vietnam and Indonesia. 

'projec~: 

Of the 140 million water buffaloes found in the world over 95 
million are located in the Asian region. They are primarily used for meat and 
milk production and in recent years their importance as a source of draught 
power has also been recognized, particularly at the small-farm level. The 
Joint FAO/IAEA Division initiated a multidisciplinary coordinated research 
programme in 1978 with the aim of improving the productivity of the domestic 
buffalo in Asia. lhe project terminated in 1984 but in view of its success, 
the programme has been extended to Phase II. Similar to the previous 
programme, Phase II will also be directed towards improving the productivity 
of swamp and river buffaloes in the Asian Region but an integrated 
multidisciplinary approach to study the inter-relationship between nutr'ition, 
reproduction, disease status and managerIal practices is being promoted. 

(1) The 2nd Research Coordination Meeting was held at the Casuarina 
Hotel, Penang, Malaysia from 24-28 August. Fourteen Research 
Contract holders and six Research Agreement holders from 10 
countries attended the meeting. The meeting was opened by the Hon. 
Deputy Minister of Education, Dr. Michael Toyat while the 
Vice-Chancellor, University Pertanian Malaysia, welcomed the 
participants, 

At the end of 21 scientific paper presentations, group discussions 
were held to draft conclusions and recommendations for future 
research and prepare work plans for each individual contract holder' 
to cover approximately 15-18 months, the period until the final 
RCM. The general consensus was that while the over all goals of the 
Coordinated Research peogramme remain in principle, as specified in 
the original programme proposals, future studies should continue to 
have an interdisciplinary approach within which disciplinary 
research in the areas of nutrition, reproduction and herd health 
could be accommodated. It was strongly felt that the emphasis 
should be on field-oriented research that has a potential for 
adoption by farm holders within the existing socio-economic 
structure. 

(2) All fourteen research contracts and six research agreements were 
renewed during 1987. 
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(1) All contracts and agreements are due for the final renewal in 1988. 

(2) The final Research Coordination Meeting is envisaged in early 1989 
when the achievements of the Phase II would be published as a Panel 
Proceedings series of the IAEA. The host country for the Final RCM 
has not yet been identified. 



ANNEX 24 

Improvement of grain legume production in Asia 

Project Officer: A. Micke 

Participating Member states: 
Bangladesh, India, Indonesia, Rep. of Korea, Malaysia, Pakistan, The 
Philippines, Sri Lanka, Thailand 

Project Objectives: 
The project was established in 1977 to promote the use of 

induced mutation techniques for developing improved cu1tivars of the 
various grain legume species that are important in the Region. In 
the meantime, we noted 10 cu1tivars of groundnut, 5 of pigeon pea, 6 
of chickpea, 1 of hyazinth bean, 17 of soybean, 1 of lentil, 2 of 
lupine, 1 of common bean, 1 of pea, 1 of azuki bean, 2 of black gram, 
6 of mungbean and 5 of cowpea, all developed by using induced 
mutations. 

Project Status: 

The research contracts under the project were terminated in 
1986, some activities were supported further under IAEA TC Project 
RAS/S/015. The proceedings of the final research co-o~ination 
meeting held in 1986, including a global review by the Project 
Officer on the use of induced mutations for grain legume improvement, 
are in press by IAEA and will be available to Member States in 1988. 

4141G:lh 





ANNEX 25 

SEMI-DWARF MUTANTS FOR RICE IMPROVEMENT IN ASIA 
AND THE PACIFIC REGION 

Project Officer: M. Maluszynski 

Participating Member States: 
Bangladesh, India, Indonesia, Malaysia, Pakistan, The Philippines, 
Republic of Korea 

Project objectives: 
The Co-ordinated Research Programme was established to identify 

and make available by mutation breeding new sources of semi-dwarf 
plant type for lodging resistance in rice. Such sources would open 
possibilities for varietal improvement beyond the limits set by the 
presently used gene sources. To also make available in improved 
genotypes other desirable mutant genes such as those relating to 
earliness, plant architecture and resistance to various stress 
factors. 

Project status: 

This project has been completed. The. final RCM was held in 
Hangzhou, People's Republic of China, July 1987. Breeders from 
participating Member States took part in this meeting and presented 
final reports which will be published in the TECDOC series of the 
Agency publications. This document should be available for breeders 
of participating Member States before September 1988. 





ANNEX 26 

ICA proposal 3l29G:Jcw 

Integrated Control of Tropical Plant Viruses with Nuclear Technigues 

Project officer: w. IlURATA 

8acksround: 

Plant diseases caused by viruses (and viroids) are prevalent in the 
tropics where (the vecetation .nd faun •• re camplez .nd) viruses .nd their 
insect vectorl c.n .urvive .11 ,ear round. 

Take rice .nd 1ecumes - both •• jor cropi in thil relion: (.) tunlro 
virus, ,ra.sy .tunt viruI, r.csed .tunt viru., PenJ.kit .. r.h, ,.11 dw.rf 
virus, ,ellow oranle l.af viruI, and tr.n.itory ,ellowinl virul h.ve been 
recolnized al vicious pathosens of rice in •• pal, Indi., Indonesi., 
Kalaysia .nd Th.il.nd; (b) .oybe.n so •• lc viruI, tobacco rinl .pot virus, 
,ellow aos.lc virus, .oybean dw.rf virus, bean ,.llow .as.ic virus, 
.oybe.n ,ellow aolaic viru., cowpea .lld .,ttle virus, pe.nut .ottle 
virus, black .ye cowpea 80saic viru., cowpea .tunt viru', clitoria ,ellow 
v.in virus, Indonesian .oybean dw.rf viru., peanut .attl. Virul, .unsb •• n 
,ellow .al.ic viruI, and black ,ram .attle viru., bav. b.en found to 
affect the varioul leluminoul crop •• 

In fruit tre •• , papay. rinc .pot i. cau.ins .ever. dam.se in .ome 
locations while citrus tri.t.z. virul i. a rather ,loba1 problem. other 
vesetatively prop.s.ted crops .uch a. .uS.r cane a1.0 b.v. problems, 
.asaie virus, etc. 

Kany of the p.tholenie as.nt. have not b •• n well ch.ract.riz.d. So.e 
of the viruses b.ve .train. with diff.r.nt virul.nc., .o.a .bow differ.nt 
int.rference (autual inhibition) behaviour., .oae aa, cau.. .are .ev.re 
s,.ptoms b, .lD.r,i .. of two or .are yiru •••• 

Virus.. are priaarilJ a coaple% of nuc1.ic acid. (.a.tl, IJfA in plant 
viru.es) and proteinl, their .tud, ther.for. n.eds appro.eh with .alecular 
biolosieal tools. Th... t.chniqu.s (which atiliz. r.dioi.otope. in .oae 
crucial .tep.) ar. Dot ,.t r •• di1J availab1. iD .. nJ dev.lopinl 
countri... ..c.nt1J \ furtb.r innov.tiv. t.cbiqu... alain a.inc 
radioi.otopes, have b'-.n d.v.10p.d in countri.. with advanc.d t.chnica1 
baeklround: Identification of viru ••• with cDIOU. probe. i. on •• %aap1 •. 
Cro •• prot.ction a.inl .atat.d viru ••• i. al.o .-onl n.w d.velo~nt •• 

Full control of p1.nt viru... • •• d. int.lrated .. a.ur ••. 
Id.ntification of virui fr.. .tock. production and cro.. prot.ction •• t 
be advanced to,ether with br •• din, of crop. for re.i.tanc. iD which 
.ut.tion induction aa, al.o pl., an i~rtant role. 

Obj.ctiv.s: 

Circumstanc.. de.crib.d above l •• d u. to propo.. • r.liona1 r •••• rch 
and development prolrUllle dir.ct.d to prob1 ... · in uia aDd tbe P.cific 
r.,ion. The prolrUllle objective i. to pra.ote tbe t.chnololJ tr.n.f.r and 
co-operative r •• earch .-onl developinl countries in this r.,ion to i.prove 
tb. .. •• ur.. of int.crat.d control of plant viru... includiDI the a.. of 
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nuclear t.echniques. TechnoloCJ transfer will be undertaken bJ .electi ve 
traininc. the provision of expert assistance and the .upport of 
.ppropriate fellowships. Components of the proposed research prolraJlllle 
(subject to the adoption by the partieipatinl countries) "J be as follows: 

1. Identification of plant viru.e. .nd develop.8nt of probes Ulinl 
nuclear techniques. 
After purification .nd c.reful characterizatIon of tbe virulel. 
efficient probes for their identification will be parepared. Tbe 
aajor tools will be 

(1) aonoclonal antibodies for ELISA te.ts, and 
(2) cDNA prob.s. 

2. ASlay of plant viru.es with r.dioisotope-labelled probel. 
The cDNA probes will be uled for as.a,ins the virus.s in plant cells 
propasated in vitro or in vivo with or without inoculation. The 
technique will be applied to: 

(1) Cells in aicropropasation, and 
(2) Populationl of plant. in the br.edins prosruaes for 

i.provins virus re.i.tance. 

3. Cro.1 protection. 
Kild-virulence .trains of viru.es viII be induced from local .trainl 
and efficient cross-protectins .trains vill be .elected. The, will 
be characterized careful!l for .... fe .nd efficient.. 1I.e. The steps 
of .tudies will ba: . 

(1) induction of mild virulent strains, 
(2) characterization of .ild .train. (includinl .equence 

anal,. i.) .nd 
(3) t.stins .ffectivene •• in cro •• protection. 

•• Kutation breedins for virul re.ist.nce. 
Focullinc on .ome .pecific crops, .at.tion bra.dinl for virul 
re.istance will b. preform.d. Special con.ideration will be siven to 
the methods for: 

(1) But.sen.sis and handlins of prosenie. 
(2) Screeninl for virus re.istanc •• 

laplementation: If app.roved, the project vill be i.,l ... nted throusb the 
aeslonal Co-operatioD Alr .... nt. 



Project Officer: 

Participating 
Member States: 

Project 
Description: 

Major 

ANNEX 27 

ISOTOPE APPLICATIONS IN HYDROLOGY AND SEDIMENTOLOGY 

Y. Yurtsever 

Australia, Bangladesh, Indonesia, Republic of Korea, 
Malaysia, Philippines, Sri Lanka, Thailand. 

The project has the overall objective of introducing and/or 
strengthening the capability of using environmental isotope 
applications in hydrology in the region. A number of field 
applications with environmental isotopes, both in hydrology 
and in sedimentology, have been undertaken within a 
Co-ordinated Research Programme. Low-level tritium counting 
facilities have been established in most of the countries 
involved in the programme. 

Activities (1987):Most of the applied field investigations dealing with 

Major Activity 

various hydrological problems are completed and overall data 
and results obtained have been compiled into final reports 
by a number of institutions. Advisory services on inter­
pretation and evaluation of isotope data were provided to 
several countries in the region. A consultant mission for 
the purpose of a final review and check on the performance 
of analytical facilities established for low-level counting 
systems (for tritium) have been carried out in several 
Member States. Two consecutive meetings, entitled "An 
Executive Management Seminar on Isotope Techniques in Water 
Resources Development' and 'Workshop on Isotope Hydrology 
for Asia and Pacific' were held in Beijing, P.R. of China, 
from 15 to 26 June 1987 as a final activity within the scope 
of this project. The meetings provided a forum of ~iscussions 
for overall presentations and a review of the results obtained 
from isotope field applications carried out, and for an 
exchange of experience among the participating Member States. 

Proposed for 1988:A publication compiling all the technical papers and working 
documents presented during the above-cited two meetings is 
envisaged to be made during 1988 by the 'Beijing Research 
Institute of Uranium Geology', with a financial contribution 
from the IAEA. 





ANNEX 28 

PROPOSAL FOR A REGIONAL PROJECT IN ASIA AND PACIFIC 
ON 

Background 

INTEGRATED USE OF ISOTOPE TECHNIQUES 
IN WATER RESOURCES 

A wide spectrum of hydrological problems encountered in the 
overall domain of water resources assessment, development and 
management often requires an integrated approach to achieve 
technically and economically feasible solutions.Continiuosly 
increasing demand of water for domestic,industrial and irrigation 
uses necessitates new resources to be developed adequately both 
interms of quantity and quality.Along with the development 
activities already undertaken in most of the Countries in the 
Region,easily accessible and available resources are being 
exhausted,necessitating use of water from more complex alternative 
sources involving difficult hydrological features.Furthermore, every 
development scheme,regardless of surface or groundwater 
sources,imposes additional hydrological constraints that requires 
careful investigations and engineering design to achieve a proper 
long-term management starategies. 

The RCAprogranune in "Isotope Applications in Hydrology and 
Sedimentology" which was executed by the IAEAthrough the financial 
support provided by the Australian Government , during the period of 
1980-1987, has already provided substantial impact on acquiring 
required capabilities in using isotope methodologies.Analytical 
capabilities for isotope applications (at least partly) in hydrology 
now exists in several Kember States (India,Indonesia,P.R.of 
China,Pakistan,R.of Korea,Sri Lanka,Thailand) in the region.Number 
of field research on hydrological pro.blems of highest priority were 
initiated in all the participating Countries which were supported 
from this programme. 

This RCA programme is now concluded and two consecutive meetings 
marking the end of th& project were held during June-1987 (in 
Beijing,P.R. of China).The overall results and achievements of the 
project were reviewed, discussed and elaborated. These meetings have 
also provided a forum of discussions on the future needs and 
requirements of the Kember States as related to isotope applications 
envisaged within the scope of their future long-term activities in 
water resources sector. 

AS a result of these detailed deliberations,all of the 
Kember States represented in the above cited meetings,have expressed 
the significant role isotope applications can play in solving 
practical hydrological problems encountered in water resources 
activities and the continued need for such a regional project to 
achieve the full impetus of the nuclear techniques through a 
cooperative effort in acquiring full capabilities in terms of 
trained man-power and complementary analytical fascilities.This 
proposal is, therefore, a follow-up to the already completed RCA 
programme in the Asia and Pacific Region to achieve the full scale 
technology transfer 
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in isotope applications in Hydrology and Sedimentology as an 
integral part of the investigations related to water resources 
assessment,development and management. 

Scope and Objectives 

The main objective of the proposal is to promote the 
technology transfer to the Kember States in the Asia and Pacific 
Region for acquiring capabilities for routine applications of both 
artificial tracing and environmental isotope applications as an 
integral part of the hydrological and hydrogeological activities 
regularly being undertaken within the scope of the national. 
programmes related to water resources. 

The programme will give emphasis on the achievement of more 
efficient and closer link between the local expertise on isotope 
applications and the end-user institutions(those responsible in 
water resources activities) in each Country.It will provide 
on-the-job training through the applied field investigations on 
selected hydrological problems of specific interest to each 
participating Country. 

Some of the major hydrological fields where isotope 
applications are most needed for the future programmes related to 
water resources (as delineated in the above cited meetings) ,from the 
end-users point of view, are as follows: 

1) Isotope field applications related to origin,replenishment 
and regional flow characteristics of major groundwater ,basins. 

2) study of water and soil salinization proc·esses. 
i)Sea water intrusion problems encountered in coastal 

aquifer systems, 
ii)Water salinization and water logging problems in 

irrigated areas. 
3)Studies related to river water-groundwater hydraulic 

relationships as a basis for conjunctive use of surface 
and groundwater resources, 

4.>In-situ determination of aquifer characteristics as a basis 
for hydrology of waste-disposal sites, 

5)Isotope applications in studies related to origin and 
circulation patterns of geo-thermal waters, 

6)Study of sediment transport,erosion and sedimentation 
processes with the aid of isotope applications. 

Furthermore the isotopic studies conducted in various urban 
regions have already proved very successful and similar studies 
concerning urban isotope hydrology at selected metropolitan areas 
are considered to be very desirable. 

The regional projeet will be designed to include isotope 
field applications on selected specific areas in each Country to be 
conducted with the co-operation of the local water authorities and 
the isotope hydrology groups that are usually attached to national 
atomic energy establishments.The programme will include training 
activities along with the applied work and expert support 
will be provided as deemed necessary.Strengthening of the presently 
available analytical facilities with additional equipmenttas 
appropriate,will be undertaken. 
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Work Plan 

The project is envisaged to be of 4-years duration,starting 
in 1989. 

1989: a)Preperatory missions to delineate and select specific 
problems and the scope of field investigations. 

b)Planning Meeting to prepare detailed work plan and 
programme of implementation. 

c)Compilation of available basic hydrological data on 
selected project areas. 

1990: a)Field data collection,analyses of samples,evaluation 
of isotope and hydrological data. 

b)Itinerant Training Course on Isotope Hydrology. 

c)Provision of expert assistance and fellowships 

1991: a)Project co-ordination meeting to review the results 
obtained and planning of future required field work. 

1992: 

b)Continiuation of field data collection,analyses of 
samples,evaluation of results. 

c)Itinerant Training Course on Isotope Hydrology. 

d)Provision of expert assistance. 

a)Continuation of field data collection,analyses of samples 
and evaluation of results. 

b)Provision of expert assistance for. overall final 
interpretations and evaluations. 

c)Workshop on Isotope Hydrology to discuss the final 
results of isotope field applications. 

Budget Estimates: 

1989: Preperatory missions. (1 m/m) ..... $ 
Planning Meeting ...•....•.•.•••. $ 
Equipment ...•.••...•..•.•.••.... $ 

10,000 
20,000 
50,000 

80,000 



1990: 

1991: 

l2.2l: 

Itinerant Training Course ........ $ 
Equipment and analytical sere $ 
Expert Services (3 m/m) •. e.e ••••• $ 
Fellowships ...........•..•.•.•.. $ 

30,000 
30,000 
25,000 
18,000 

Total $ 103.000 

Project coordination meeting ... . 
Itinerant Training Course ..... . 
Expert asisstance(3 m/m) •.••.•.. 
Fellowships ....•••••••.• 0 •••••••• 

$ 30,000 
$ 30,000 
$ 25,000 

$ 18,000 

$ 103.000 

Expert assistance (3 m/m) ...•..•. $ 25,000 
Workshop on Isotope Hydrology 
(Regional) .....•.•..•••.•••...... $ 40,000 

$ 65.000 
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ANNEX 29 

New Project Proposal: Use of Nuclear Techniques to 

study Karime Pollution 

The International Laboratory of Marine Radioacti vi ty (ILKR) of the IAEA 

was established in 1961, well before the International agreement on sea waste 

dumping came into force and following the conclusion of a triparti te accord 

between the International Atomic Energy Agency (IAEA). the Government of 

Konaco and the Insti tute Oceanographique (Paris). Co-operation between the 

three groups continues with the adoption of a revised agreement with the 

government of Monaco which was signed in 1986. 

During the past three decades international interest has motivated the 

need to manage and nurture one of our most valued resources - the oceans. In 

spite of this growing recognition, however, it is only during the past decade 

or so that international agreement has been reached on the control of dumping 

of wastes (including nuclear wastes) at sea. 

The Laboratory in Konaco exists: 

to assist Kember states with regard to marine radioactivity and 

environmental problems by training personnel. establishing 

co-ordinated research programmes and providing advice and 

assistance. 

to ensure the quality of the perfo~ance and comparability of 

studies of radioactive substances and other forms of pollution in 

the marine environment by national laboratories . through 

interlaboratory comparisons, calibration and standardization of 

methodology; and 

to perform research OD tbe occurrence and behaviour of radioactive 

substances and other forms of pollution in the marine environment. 

The Laboratory proposes to join with countries through their chosen 

national laboratories in the Asia and Pacific Region in the conduct of efforts 

within the above subject areas. 
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ANNEX 30 

RCA PROJECT TO ASSIST IN DEVELOPING MORE EFFECTIVE SOIL MANAG&1ENT 

PRACTICES BY QUANTITAnVE ASSESSMENT OF SOIL EROSION & SEDIMENTATION. 

Soil 1. one of the .ost waluable nat10nal treasures that ewery country 
possesses and therefore protectifta th1s treasure by aaing lIOat effectiwe 
aol1 .nage_nt practices :I. absolutely i_portent. Up to IaOW there vaa no 
t~hnique ayftilftble to .e •• ure 80il ero.fon and aedi .. ntat:lon ,uantitattyely 
and until significant damaae ia done to .011 .erosion lo.s unn~ced. For 
the first tl ... a .ethod has nov bec~ awailable to obtain ,uafttitatfye 
.at1 .. tea of eoil erosion and .edi_entation at leye1a which are far lower 

even to be noticed by any other technique. 

The ~thod ia baaed on an underatanding of the .-ount of taesium-137 

and 1ts distribution 1D a aoll profile. this r.dlonucllde in aol1 1a deriwed 
from atmospheric weapon testina prolrammes in the p •• t. All .adern (post 
1955) .urface aol1. are labelled with extrael, low leyela of Caeal __ 137 
a. a reault of the fallout from weapon testa. 

Studies carried out 8t the Australian Atomic Eneray Commission have 
ahov" th.t aol1 loss (tonnes/hectare/year) due to ero.ion beara a high degree 
of correlation to the caesium loss vhen the latter i8 compared with •• table 
aite. This:l. or trellendou •• llnlfic8nce to So11 Sc:lentiat.. Soil erosion 
wh1ch 1s • .atter of expression or dispute thereby bec~s rather a .... ared 
residual input or Caesi. -137 bJ the ... e of this t.clmique. In dewelopinl 

countries where aol1 lo.a data .re fra ... ntarJ. if indeed It exiata. the 

Radio Caesiu. technique ahould allow a rankina of aol1 loa.e. and bence an 

abilit, to a •• eas land use and land .. nage.ent practices. Theae ~a.ure.ent. 

can al.o be uaed to jdentilJ ero.ion source. and aiDks •• tud, their .patial 
and t_poral reapon ... , proylde real data Oft aed~nt loas and aaal.t In 
the proper .... ureaent oC aedi.ent deliwery rate. and the CODatruction of 

aed1.ent budlet. for catcb.ent. of .arJinl aize. 

Radio C8e.iu. technique can proYlde a ti.e Intelrated .... ur. of 8011 
Josae •• ince 1955. The abil1t, to. quantif, aol1 losse., identify aedi_nt 
sources and .ink. and construct eedi.ent budlet. can be considered a 
ailnlricant .chieY~nt In soil science. 
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Application of the Radio Caesium technique in the determination 
of sedimentation rates in reserYoirs and dams has been sufficiently 

deyeloped by Australian workers to enable any country to use this 
technique In routine work. These results are not only of use to 
EnRin@@r8 concerned with da. perfor_nces, but also to 
conseryationists agriculturists and forest scientists as they are 
assoc111ted with prohleta8 w1th1n catchment are.s. 

Countr~es 1n .the ~sla and "".Paclflc Realon are usually subject 
to tropical and80nsoonal rainfall conditions vith resulting 
difficulties in unagement of national soil resources. Introduction 
of this Radio Caesiu. Technique to these countries viII bring about 

an inyaluable contribution to the Soil Management in these countries. 

Sri Lanka ha. already carried out a pilot project successfully 

and embarked on using theladio Caesiaa Technique as a routine .. thod 
in Soil Hanagement. Seyeral State run institutions including the 
Irrigation Depart~nt, Coconut Research Institute and lubber Research 
Institute hav@ already joined the AtMlic EnerRY Authority to start 
work on this project and sites for the firat phase of the project 
have already been aelected. 

Sri Lanka is pleased to propose the introduction of Radio Caesium 

technique to lenerate data neeessar, for deYelopins 80re effectiye 
aoi1 _nagement practices ia-the Asia & the Pacific countries as 
a project ander the RCA, as soil .. naae.ent 1 •• ca.mon problem to 
all countries, particularl, to countries whicb are subject to heavy 
8On.oons and the use of this new found technique viII enable the 
RCA countries to benefit t~roulh a new di .. nsion in soil .. naae.ent. 

Dr.Granville Dha~wardena, 
SRI UHU 
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ANNEX 31 

XU G1.l8nren 

By bio-industry I mean the industry developed principally on the 
basis of bio-sciences and bio-technolor;y. It COvers aericulture, aniitlel 
husbandry, forestry, fi shery and other related fields where living 
organisms playa part. By nuclear techni,ue I refer to the techni1ue 
associated with isotope and radiation occuring in nat~re or e;enerated 
by artificial means. 

In China the first Res~arch Laboratory For Application Of Atomic 
EnerGY In Agricu Iture was founded in 1957 u .. der the auspices of the 
Chinese Academy Of ~ticultural Sciences. On the basis of this rese~rch 
laboratory, the Institu.te For Application Of Atomic Bnergy (I :\A:, C f\i\S) 

WIlS established in 1960. Now the IA~, C".AS has seVen departt'Ilents a·nd 
one research group, enga~ed in research work respectively on, mutation 
breeding.and radiation genetics, radioecology and radiation protection, 
ap~lication of isotopes, biotechnology and physical techni1ues, uti liz.ation 
of neutrons, pest control and agricultural products preservation, agro­
microbiolo~y , scientific and technological information, and nuclear 
instrumentation. 

Sinc e the founding "f the re search laboratory, both research w'ork 
and training courses have been carried on simultaneously, whereupon 
further develop.nent of nuclear techni1uP for aerioultural application 
has been promoted, and conse'luent.1y more research institutes (IA;\~) or 
laboratories have been eetablist',ed. Now We haVe 26 research institutes 
(or laboratories) located in different provinces (or autonomous regions) 
where upon a network for application of nuclear technique in bio-indu~try 
has been formed with I I\~, C AAS as its center. 

In order to promote scientific and technologic a 1 exchanges, the Chinese 
:iilOciety or 8uc lear-Agricultural a:iences (C SNAS) was organized in 1979. 
~efore long, provincial (or regional) societies (S:AS) for the same purpose 
were organized. Now a network comt>osed of 21 ~A~ has been formed with 
C~~A~ as it.s center. 

Upon close co-operation between the two networks, remarkable achieve­
ments have been made in promoting agricultural research and a~ricu1t~ral 
development, which resulted in bumper economic benefits and significant 
social impact. It i sexpected that app lication of nuc lear techni, ue would mak· 
more contribut.ion to the national 'Spark projects', High Technology Projects" 
and 'Basic Resesrh Projects" _0 as to promote the development of bio-
indust.ry .in China. 

-1-
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II. "RJF~S~IJi~AL AC'l'IVI'l'I~S 

Each institute, IAA~, and each sociey, SNAS, hRS its own goal and 
activities. Generally speaking, their activities can be distinguished 
as follow s: 

vi (1) Research Work 

j 

I 

In early eighties the research work could be classified aSI (a) 
mandated research projects organized and supported by the state SCience 
And Technology Commission, (b) coordinated res~arch projects initiated and 
supported by relevant ministries or provincial governments, (c) pioneer 
research projects initiated by research workers and supported by 
institutional funds, and Cd) international research projects in which 
chinese researchers participate. Nowadays encouragement has been laid 
on research and development; a fifth category of rese~rch projects, i.e. 
"Contract Research Projects" has asswued vigorous growth. 

(2) Teaching And Training Work 

In China regular co llegiate cW"riculum.s conc erning app lication of 
nue lear techni, ue in agricultlolre are offered by Beijing Ae;ricultural 
University and Jilin Agricultural University at their Department of 
Agricu ltural Physic s. Other uni versi ttes also offer courses on isotope 
and radiation application, although they do not have a specified department 
for this plolrpose. 

Training courses on s,lecial &lbjects are usually co-sponsored by 
IAAS and SNAS. From 1979 to 1982, 13 training courses were held concernine 
such jubjects as liquid scintillation technilue, radioactive tracer 
techni~ue, autoradiographic technilue, mass spectrometric techni,ue, etc. 
From 198; to 1987, 21 ~raining courses were held concerning such subjects 
as n\.\c lear techni, ue in~eterinary madicine, nuc lear techni 1 Ue in ac, ua­
culture, preservation of agricultural products by irradiation, etc. More 
training courses are expected to be held in 1988. 

(;) Scientific And Techno l.)gica 1 i;Xchan6es 

National and regional symposia and sem1n~s on different subjects 
have been held regularly since the founding of the C ~AS and local S~AS. 
From 1979 to 1982, 8 seminars were he Id on such themes as insect contro 1 
by Isr techni1ue, nuclear techniiue in environmental sc1enc_, nuclear 
techni,ue in forestry, etc. From 1983 to 1987, 17 symp08ia were held on 
such themes as preservation of agricultural products by irradiation, 
nlolclear instrwnentation, mutation breeding of ornamental plants, plant 
breeding with in-vitro biotechni~ue, etc. The Third Plenary, Conference 
Of C ~AS and The wmposium On Nue.lear Techni~ ue For Bio-industry was held 
in Zhangsha from Apri 1 2nd t.o 7th., 1988; more than ~OO abstracts of papers 
have been received. 

-2-
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Semi-international ~m~osia have been held on certain subjects with 
foreign scienti st s partici pating, such as the sympo si um on plant breQding 
by inducing mutation and in-vitro biotechnilue, symposium on pre~ervation 
of food and agricultural prot ucts by irradiation, etc. 

Mutual ~isiting of ecientists have been more freluent in recent ye~rs. 
Chinese scientists have been invited to participate in international 
conference as consultants, and foreign scientists have been invited to 
be honorab Ie cansu Itants by chinese institutions. Some bi lateral co­
operative research projects are under way, while more projects are under 
negoti ati on • 

./ (4) iXtension Work: And Technical Service 

Two journals have been jointly edited by the Chinese SJciety of 
Nuclear-Agricultural SCiences and the Institute for Application of Atomic 
Energy, C AAS. The 11.larter ly journal It App lication of Atomic Energy in 
Agriculture" has been upgraded and assumed the new name 'Acta Aericulturae 
Nucleatae Sinica" since December 1987. A new bimonthly journal "Henongxue" 
( the Bulletin of Nuclear-Agricultural a:iences" has been pub lished since 
December 1987, which contains both original articles and articles in 
foreign language translated into chinese. Thi s journal is a 180 joint 1y 
edi ted by IA~, C AAS and C SNAS. Besides, the Journal of atab Ie Isotope 
has been pllblished since March 1987. 

Popularization of tne knowledge and significance of peaceful Uses 
of nuclear techniiue is also a part of the CSNAS activities. SXibitions 
on nuclear techni1ue and its ap~lication have been held once in 1984 and 
again 1987 in several cities. 

Recently, some technical service centers have been set up' by SiAS 
and I.o 'E to provide information, consultation and technical help to those 
who need them. 

(1) :':ant Breeding By Inducing Mutation And in-vitro Techni,ue 

Breeding of cultivated plants by inducing mutation has contributed 
a good deal of benefits to agricultural ~roduction in China. Since early 
sixties, about 200 ~arieties and strains have been obtained directly or 
indirectly through mutation breeding, including cereal crops, fibre crops, 
oil crops, sugar crops, vegetables, fruit trees, ornamental plents and 
many other plants of economic value. Many varieties have been widely 
grown in different parts of ChinR, covering a total acreage more than 
14 million hectars. The economic gain of growing these improved varieties 
is hundreds and thousands times as much as the funds invested to the 
research work. Certain attributes of the new strains are far beyond 
what one may expect from the con~entlonal method of breeding. For 
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instance, the winter-hardy mutant of pearl could survive under 40 degrees 
Centigrade oelow zero; tne chrysanthemum mutant are not sensitive to photo­
periodism, hence able to bloom in any season. the walnut mutant bears 3-4 
nuts instead of 1-2 nu.ts per ca?sule; tne citrus mutant bears no seeds or 
few seeds instead of many seeds; the muluerry mutant bears pistilate flowers 
instead of staminate flowers; an so on. 

Early work on mutation breeding aimed at selecting new strains of 
higher yield, better iuality and stronger resistance to dlsea~e and pests. 
Recent work has laid more emphysis on upgrading the efficiency of mutatfon 
breeding, i. e. to get higher fr&:t uency of mutation, wider spectrum of 
mu.tation, better methods of' acreeni.lg and faster multiplication of the 
desirable materials. 

The radiosensiti~ity of different plant species, the radiosensitivity 
of' different organs or tissues of the same plant, and the radiosensitivity 
of a single cell at different stage in cell division cycle have been studied. 
This would enable the rese~rchers to know what material is better to be 
treated and when to treat it. 

The relative e~fectiveness of different mutagens for in~cing mutAtion 
has been stUdied; for exampl~' hard X-rays vs soft X-rays, Co gamma ray s 
vs 137Cs gamma ray, thermal neutron vs fast neutron, X-ray ( or gamma ray) 
vs neutrons, neutrons vs electron beams, etc. This would enable the 
researchers to chose the proper mutagen and the adequate dose for inducing 
mutation. 

"The effect of simp Ie irradiation and the effect of combined treatment 
(for example, radiation plus chemical mutagens, radiation plus scavengers, 
etc) on inducing mutation have been investigated. Comparison between 
chronic irradiation with low dose and acute irradiation with high dose 
in respect to radia~ion damage and inducing mutation has been conducted 
by trowing the target material in gamma field and gamma green house. The 
effect of environmental tactors, such as 02. N2, Ar, water 'content, low­
temperature (-19600) , etc on the outcoming of in~'lcing mutation have been 
studies. The purpose of these studies is to upgrade the efficiency of 
inducing mutation. 

Morphological, anatomical, physiologi8al and genetical studies h~ve 
been made of the mutants so as to make adequate Uses of the mutants either 
as a new Jtrain or as a parental material for further hybridization. The 
180-Zymo~~~~eom~~red with th4t or th~ or1einal materi~l. Certain 
specific band s were found to be associated with given mutant characteri stic s 
and were considered to be controlled by certain g~ ..• (es. By; electrophoresis 
snaly_sis, it has been able to predict whether a young seedling could 
develop into a dwarf plant in citrus plant. 

A germplaam bank has been established at IAAS, CAAS to collect and 
pr~serve the mutant materials obtained throught China. It is planned 
that close collaboration between mutation breeding and genetic engineering 
should be estab 1i s .. ~ed, so that the tutant bank could provide more valuab Ie 
germplasm for genetic engineering use. Current trend also indicates that 
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more researchers are interested in breeding of vegetatively propaeated 
plants and medical plants by ind~cing mutation and using in-vitro bio­
techni, ue. 

(2) ~imulation Of Growth By Very lQw Dose lrradi~tion 

Attempts to stimulate growth and development with very low "ose of 
neutrons and gamma rays have been demonstrated to be practical and 
beneficial in the case of tussah worm, Antheraea pernyi. The tussah 
worm hatched from the irradiated eggs appeared to have better adaptability 
and greater tolerance to environmental stress When they were reared in 
nature. 

Very Jow dose of neutrons and gamma rays have also been used to treat 
the eggs of fish or fishlings, such as fresh water carp. The treated 
fishe-rgrew faster and wei~hed heavier than the untreated control, When 
they Were reared under similar environmental and feeding conditions. 
More interesting results were outained with prawns. Low dose of fast 
neutron could stimulate the female prawns to lay eg~s one or two days 
earlier than the control: the amount of eg~s laid was double as much 
as the control; and the percentage of hatching eggs and the vi~bi Ii ty 
of the prawnlings were raised significantly; conse,uently, the yield 
was increased. 

Seeds of oil-tea, Camellia meocRpa Lu, after being soaked in warm 
water and irradiated with _amma ray at very low dose showed ahieher 
percent1:lge of germination, a jetter Growth of seed line and a [Jetter 
development of root sys~em than the untreated control. Irradiation of dry 
seeds of soybean with gamma ray at very low dose resulted in lot increase 
in yi, ,ld in an experimental plot covering 1.6 hectars. 

r.Uclt can be said at the present time is that low dose irradiation 
might serve as a new means to increase the yiJld of certain s~ecies of 
animals and plants at given environmental conditions. Yet the effect 
of low dose irradiation on growth and development remains to be an 
interesting problem deserving intensive study. 

(3) Control 'Of Harmful Insects By $eri Ie-In sec t-'l' ec hni1 ue 

In China control of harmful insects by sterile-insect-technilue was 
started in earlt sixties with corn borer. The proper stag~ ~f pupae and 
the ade,uate dose of gamma ray for irradiation Were determined by a series 
of trials. The artiricial diet for mass-rearing the insects was formulated 
and prepared 'with success. The non-stop flight distance was estimated to 
be less than 2 kilometer by labelling the insects with SUdan Blue. The 
mating behavour and the competitive ability of the irradiated insects as 
compared with the wild insects were fOIJ.nd to be e,ual. The appropriate 
ratio of the irradiated insects to wild insects for releasine was found 
out by cage-releasing experiments. The adequate methods of transporting 
the treated insects and releasinG them on a small island Were prRctised. 
The populaLion of the insects before releasing and after rele~sing on 
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the island was checked. The field trials indicated that the population 
of corn borer was remarkab 1.1' redl!ced by using the steri le-insect-techni1 ue. 
1·10re significant res,", Its could be obtained if more treated insects and 
more times of releasing Were practised. Besides, genetical and cytological 
studies have been conducted with respect to the mechanism of male sterility 
and the inheritance of steri Ii ty. An important findine is that by treating 
the pupae at proper staee without separating the male pupae from the female 
pupae could give e,ually good results as treating the male pupae only. 
This would save much time and labour for handling the treatment. 

Another insect which has receiv~d several years study was the parasitic 
fly, SXorista sorbillan Weid, of silk worm, Bombyx mori L. Irradiation 
of the pupae at an ade,uate dose resulted in 98-1001 of the irradiated 
insects becoming sterile. When the irradiated insects were released on an 
island, the hatching percenta~e of eg6s and the fre1uency of the parasite­
damaged silk worms were reduced remarkably. The flight range of thel~ierile 
flies was estimated to 1-2 kilometer, after the flies Were fed with 1-
labelled KI-honey and released to fields. 

Tne cabuage diawondb.ack awth, Plutella xylostella l"., has also been 
irradiated for the tlurpose of'\eradicatin6 them. In the spring 1982 , when 
the irradi ated insect s were r~ leased at a pro L)er ratio to the wi ld insect s 
six times in succession, the effectiveness of controlling the insect in F1 
generation was 84~. In the autumn 1982, when the irradiated insects were 
released successively for ten times, the percentaee of oval steri lity in 
Fl and '2 was 7~ and 821 respectively. The 1if$span Wtis prolonged for 
.4 days in F1 generation and 12 days in '2 generation~; conseluently, the 
number of generation in a year was reduc ed-. The pupa 1 st~ee was pro longed, 
the la~val stage waf; thortened, so the duration allowing the insects t.o do 
actual damage ~as also shortened. By seccessive releasing of the irradiated 
insects, the effectiveness of controlling the insect was 8l~ inF l and 791, 
in F2• 

Recently the peach fruit borer, Carposia nippollFnsis .~ais, has been 
chosen as a new tar6et insect for study. The best period for irradiating 
the pupae of this stiecies was 1-3 days before emergence. The female pupae 
were more susceptible to radiation 1terilization than the male pupae. The 
percenta~e of egg sterility flmounted to 96-98%. The mating ability and th, 
competitiveness of the irradiated insects were not silnificant~y different 
from the wild in~ects. Moreover, the .itality of Fl larvae was weak; their 
growth and development were slow; and mo st of tnem died before they ~ould 
bore into the app Ie trw. t s. A few of them mi£:;ht eme rge f:'om the fruit, but 
the adults of Fl were more sterile tilan parental ad-~:ts. The dispersal 
distance of this insect was estimated to be 225 meters. A coordinate 
research project is u.nder way. It is hoped that control of peach fruit 
borer by SIT could be put into practical use in the ne~r future. 

(4) Preservation Of Agricultural Products By Irradiation 

Preservation of agricultural products was started in 1958 as a coordinRte 
program with many institutions of aericulture, fo-::>d industry, ~ub lic health, 
nu.c lear techno logy, etc. partici pating in the program. Sinc e then, pRrticu lar 1y 
in recent years, more and more items have been added to the list of preser­
vation by irradiation. So far, seven items hAve got the clearance from 
the nealth authorities, namely, potato, onion, garlic, rice, peanut, mashrum 
and sausage. Mqny other items including ~rains, fllpur, vegetables, fruits, 
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meats, eges, ~ea fo)d, and ~rocessed farm products have been studied or u 
Wlder study. Before each item put into market, a serie s of ex periment ~ 
have to be made, such aSI judging the quality of the item to be irradiated, 
chosing the adequate packing material, determing the effective dosage for 
irradiation, deciding whether any pre-treatment or post-treatment is 
necessary, evaluating the quality of the irradiated item,and comparing it 
with the untreated control, warranting the wholesomeness of the irradiated 
item with s~ecial attention to mutagenicity through animal tests, considering 
the acceptance by consumers, estimating th~ @'cf)"t')"l1c hp.ne~lts on t!1e h'!s1s 
of investment and market gains, considering trie feasibi lity of multiple 
uses of the irradiation facilities, and so on. 

With respect to construction of irradiAtion fAcilities, particular 
emphysis w~s ~aid on safety, automatic control system and even distribution 
of doses within the item

6
to be irradiated. Now we have 50 irradiation 

facili~ies ~uipped with °eo rources from ~,OOO to 50,000 Oi, mostly for 
~oradiating agric.: ultural products; 15 irradiation faci Ii ties &:t ui pped with 

00 sources from 50,000 to ~OO,OOO Oi pri~arilY for multiple uses; and 
8 larger irradiation plants &:l uipped with °eo sourceS· OVer ~OO,OOO Oi 
are under construction. 

so far as preservation of perishable agricultural products is concerned, 
they have to be irradiated immediately after harVest, otherwise their 
quality would deteriorate 1uickly. Therefore, to deploy the irradiAtion 
facilities in stationary plant.s or to deploy them in mobile trucks or 
vessels, that is a problem ueserving deliberation. In China, there are 
many grand rivers, such as Yangtze River, Yellow Riv~rt Pearl River, etc., 
it seems advisable to bUild some sort of "irradiAtion ship" that could 
serve as an irradiator and at the sa:ne time a transportation vessel. 
Besidel:l, various perishable fruits such as LJ.tze, ,.tc. are grown on hilly 
slopes, it seems desirable to irradiate the harvested fresh fruits in situ 
and transport them immediately after irradiation, so that the quality can 
be warranted. In thi s case, small mobile irradi ation uni t s seems preferab Ie. 

For quarantine purpo se, irt"adiation has been consi dered and practi sed 
as a better means than fumigation with chemicals. China will certainly 
take this new meqsure into serious consideration. 

(5) freparation Of Irradiated Vaccine 

It has been reported by the Joint FAO/IASA Division of Isotope and 
Radiation Application of Atomic Energy for Food and Agricultural Development 
that an advantge of the irradiated vaccine was that whereas parasites 
atten\.lated by other method go back to being f\.llly lirulant when passed 
through normal cattle, irradiated parasites are not transmitted by tick 
victor and consequently cannot rtvert to virulence. -Further more, by 
using 'irradiated vaccine responsive" males and females in breeding program, 
strains of sheep can be produced which can be vaccinated against this 
parasite much more successfully than the offspring of non-selected animals. 
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In China, irradi'3ted vaccine hes been used to protect pigs from 
Buffering asthma. It was fo~nd that the vaccinated pigs had 6o-80~ fewer 
parasites than the non-vaccinated animals. Several other irradiRted vaccines 
have been prep~red for trial. 

(6) aynthesia Of Iaotopically-labelled Oompounds 

To meet laboratory and field experimental needs, more than 50 species 
of radioisotopicalll-labelled compo~ds, mostly pesticides and fertilizers, 
labelled with l4c, 52~, 35 3, 45ca, 8~b, etc. and some antibodies labelled 
wi th 1311, l25r ,etc. have been synthe si zed or prepared by the Isotope 
Laboratory of IAAS, CAAS. All these products have specific activity and 
radiochemical yield comparable with the commercial products from abroad. 
Now a neW -i 'otope Laboratory pf I AAE, C AAS ~ ai p ped with better faci 11 ti eo s 
and instrum(nts has. been established in 1987. Mo~e species of radioisoto­
pically labell,~~~d!e synthesized and prepared, particularly tnose needed 
by diagnosis of diseases, by geneticaengineering, by hormonic studies, and 
by identifying the e .. ~ective elements of the herbaceous medical plants. 

Labelling of the stable isotope !;ompounds is also a pert of the work 
of thi5IBotope Laboratory of IAAS, CAAS. Most ~f the compounds labelled 
with N are for nutrition, flrtllizer~ feeds and nitrogen-fixation studies. 
Some compounds labelled with )C and 100 are for physiological studies. 

A list of iaotopica11Y-:;laoelled compounds for sal~ i~ available at 
the Isotope Laboratory, IAAS, CAAS. O<;.ders from outside institutions are 
welcome. Since our work on lebellin~ compoWlds are in its juvenile stage, 
co-operative research at home and abroad is very welcome. 

(7) Tracer Techniq ue in Nutrition, Fe.rti lizer and Feeds studies 

. In China t effective and economic app lication of ferti lizers have been 
guided by experimental findings with radioactive and stab Ie isotopes as 
tracers. Comparison has been made between single fertilizers applied 
separately and compoate or mixed fertilizers applied simultaneously with 
respect to different soils and different crops. The rate of utilization 
of phosphorus from the mixed fertilizer composed with ammonium bicarbonate 
and calcium superphosphate was increased with increasing the contents of 
nitrogen. Comparison was also made between different method s of application, 
such as surface dressing, basal dressing, band dressing, drill dressi:lg, 
and spraying with respect to the stage of growth and development of the 
crop;p lants. The rat..e of uti lization of phosphorus by whe:'.t and corn was 
higher whon the fertilizer iss applied to the whole Iayer of seil; ap?lication 
in bands was identical withl the whole layer applicati .. n; while drill 
application was the lowest in rate of utilization. 

The requirement of nitrogenous fertilizers by nodulat.ing plants and 
non-nodulating plants was compared. Nodulating plants need more soil-N 
and fertilizer-N than air-N before flOWering, While after flowering, they 
need more air-N than 8Oil-N and fertilizer-N. Inade,uate application 
of-nitrogenous fertilizer would inhibit symbiotic nitrogen-fixation. 
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Denitrification is caused by, various strains of bacteria which act in 
different ways according to the nat~re of enzyme they contain. Application 
of denitrification inhibitor has been practised which results in increasine 
the rate of utilization of nitrogenous fertilizers. 

The effect of cultLlral method s I such as; coverine the cotton seed ling s 
with thin plastic film, interpl~ting of different crop plants, continuous 
culture of ratooning rice, etc., on the absorption and utilization of 
fertilizers has been studied. In case the measures are feneficial to crop 
production they are recommended for extension. For example, When the cotton 
seedlings were covered.with plastic film and fertilizers are properly dres~ed, 
the yield of seed cotton amo~nted to 2472 kg/ha. BXperiment with ratoonine 
rice showed that the taller the first crop rice stabbles, the greater was 
the sbsorption of phosphorus and the higher was the yield of theratooning 
rice. 

The needs of mi,5o-elements by pl~ts were stUdied. By feeding the 
rape leaves with H B03 at different stages, a significant interaction 
bet....een pnosphorus'and boron absorption in roots, stems, leaves, flowo;:'rs, 
pods and seeds was found. When rape grew well, th,_P/B ratio in leaves 
was abo~t 250. The absorptiJn and utilization of ~zn by maiee was found 
~8 be dependent on the content of effective P and Zn in the ::eoi 1. fihen 

Rb was used to estimAte the abeor~tion of K, the valueobtained was less 
than the actual absorption of K. The absorption of 59Fe-'erric salts by 
citrus plants was different with different m~thodso9fapplication. Toe best 
method was fo liage spraying. The rate of transfer,,"ron in orga.nic form 
such as fulvic acid was bettwr than that in in inorganic form such as F e 004. 

(8) Tracer Techni1ue In 3)il studies 

The effect of ~arious soil-agronomical properties on the availability 
of phosphate in different types o'r 80i Is was studied by ~2P-labelled 
superphosphate. The relation of A value "0 soybean yield and soi I properties 
was analysed through DlLlI:tip Ie regression. The A val~e at ti llering sta~e 
of Wheat and rice was significantly correlated with gra.in yield and it can 
be used to estimate the availability of soil phosphate. The am~unt of 
phos~horus in paddy soils was ev.l~ated by the A value with ~2p as tracer. 
It was the heighest in meadow soil, lowest in planosols, and intermediate 
in al1~vial soil. But the rate of utilization of phosphorus was the highest 
in alluvial soil ~d the lowest in meadow soil. Predication of phosphorus 
requirement of 80i1 was studied by using rape as a plant indicator on two 
different types of soi Is in S1chun province. The P-absorption curve of 
aoils and the P-concentration of equilibrium solution (APO) were used to 
eyalaate the P-r~airement of these 80ils. When the EPC was 0.3 ppm, the 
re,uirement of these soils was roughly 68 mg/ kg soil. The. increment ,S 
A-valUe was linearly correlated with the ~uantity of P-fertilizer applied 
previously. 

The immobilization of aoluble phosphate i~ soil was stUdied. Positive 
correlqtion was found between immobilization~~e available Fe at the 
concentration of 4.64-65.72 ppm; negative correlation was found between 
immobilization ari~ the pH vale langing from 5.35 to 8.88. The movement 
and accumul~tion of aalt in surface soil has been studied by adding 22Na 
to the surface layer of the soil column. Decrease in radioactivity counted 
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88 hour b.nsis indicated the rate of downward di,!,fusion. When 13 11 and 
Co was added to the surface soil, it was fo .. lnar:~\ffusion also t k 

place in opposite direction. The rate of diffusion was correlated with 
the physical properties of the surface8~oil. The nu'~; "ient regime arou.nd 
age rhizosphere was studied by JDixing Rb with soil. The depletion of 

Rb
6
mainlypccured in rhizosphere soil far from root t.ips. The accumulation 

of 8 Rb in tS5 root tip and its adjacent part Was primari~ydue to trans­
location of Rb frompther parts of the root system. 

(9) Tracer Techni1ue In Biological Nitrogen-fixation study 

Biological nitrogen-fixation has attracted more attention not only 
because it could supply new N-sourcos for plent growth, but also because 
it could save energy consumption required by production of nitrogenous 
fertilizers. In China, Azolla hqs been used as fooder or green manure. 
By using 15N assay, it has been found that some strains of Azolla imbricata 
and A. filic loid s could release ~ 'ia and nitrogenous compounds into 
the medium during plant growth. Experimental results showed that about 
5 kg N could be fixed within several days. The aya11abilit.y of Azolla-~! 
WIiS estim.,ted t.o be '5-5ts'( in the gf'()wing p-er1od of rice plant. 3:reening 
of' better strains of' Azolla that have higher capability of nitrogen-fixa~ion 
and better tolerance to temperature stress is a part of our research project. 
Lately thi s project has been inc lUded in the FAO/IAEA coordinate research 
program on "I sopotic studies of Nitrogen-fixation and Nt trogen eyc line 
in Alloza and Blue-green Algae I. 

For the first time in China nitrogen-fixation has been di scovered in the 
bacterium genus Alcaligenes. The IAAE;, CAAS in collaboration with Guangdong 
Microbiology Institute hs isolated from rice ro~;s a bacterial strain .that 
resemb: .. Js Alcaligenes faeCA Ii s A-15. By using N , it WAS found thAt the 
ef'feciencY.J of nitroben-fixation is about ~;mg of ~3trogen assimilated 
per gram of malic acid consumed. ljy using C and H as tracers, it hqs 
been shown that A. vaecalis A-l5 is a chemoautotrophic bacterium containing 
hyd~ogen up~ake enzyme (uptake hydrogenase). A. faecalis A-l5 is associated 
with and acc~u1ated on the surface of rice root, some of bhem even could 
ent.er root cells. About one third of the nitr06en fixed by A.faecalis 
could translocated rapidly into the roots and the leaves of rice plants. 

aymbiotic nitrogen-fixation by Rhizobium and legume shows that certain 
species association has a higher capability of nitrogen-fixation than other 
species association. At lea st 1'1 ve factors cou Id influence the rate of 
nitrogen-fixation, namely, genotype of the N-flxing bacterium. genotype 
of' the host plant., ap_LJ11cation of N-ft:rtilizer and P-fert11izer, environ­
mental conditions and cropping sy .• tem. At IAAS, CAAS the amount of N2 
fixed bY;Rhizobium in soybean at different staees of growth and the amount 
of nitrogen fixed by Rhizobium in various leg~es were estimated from 
the A-value of the legumes. Comaprison were made between growth stages, 
between different species and between tre~tment with VB without nitrogenous 
ferti 1i zers. It was found that nitrogen-fixation reached its maximum at 
the pod-filling stabe, and symbiosis offered about 50% nitrogen r~uired 
by the host plant. At eArlier st~e of growth, fertilizers are still needed. 
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(10) Tracer 'l'echni114e In Physiological .study And Diagnosis of Anirn~l 
Di sease. 

Ridioimmunoassay (RIA) and related meqsuring techni114e h~ve been 
used for ~nysiological st14dy and as diagnostic aids to id,ntify and 
elucidate reprodt.lctive problems in animal husbandry. Competitive Protein­
bindin~ assay of Gilk progesterone labelled with'H was t.lsed to determine 
dairy 'pow t s progesterone concentrat-ion after artificial insemination on 
24th. day. The criteria for judging cow's conceiving versus not conceiving 
were set by the concentration of progesterone in whole milk. Concentration 
higher than 5ng/ml is a sign of conceiving, while concentration lower 
than 5ng/ml is a sign of not conceiving. The rate of successful diagnosis 
vas 86.4~ for conceiving and 94.~ for not conceiving. 

Theamo~nt of plasma testosterone and l7-beta-estradiol of , inch un 
bull was measured by RIA. The expprimental rest.llts showed thRt the 
amount of testosterone and l7-beta-estr3diol shanged month by month. 
There were significant correlation between testosterone and body size, 
body weight, and semen quality. It was suegested th·at e,qrly selection 
for certain breeding characteristics could be made by meAsuring the level 
of plasma testosterone. 

RIA can qlso be used to monitor the effects of treatments prescribed 
veterinarian to correct reproductive proolems and to diagn)se genital 
disorder. In China, lasar technilue has bet··n used to correct genital dis­
order of cows which causes infertility. 

RIA has also been used in diagnosis of plant diseases. Solid phase 
RIA has been used to detect the ~resence of Xa.nthomJnas oryzae and to 
estimate its 1uantity in seess, leaves, stems, panicles and roots of 
rice plants. 

Besides, throid disorder and kidney disorder of animals such pig, 
sheep, horse, etc. have been diagnosed by nuclear techn.i,ue with remarkable 
accura.cy. 

(11) Pollution and anvironmental Itudies 

Tracer techni1ue has pl~yee an important role in pollution and 
environmental studies. Absorption, t.anslocation and residual effects 
of agro-chemicals in biological materials and in soi Is ,.ave been studied. 
Migration and distribution of heavl metal ~ollutants particularly those 
in wastes have been monitored. The contents of uranium, thrium and radium 

f' 

in drinking water were determined by the solid fluo~meteic method, spectro-
~hotometric method and liquid s11gtillation method. Air pillutionby 
cadmi~ was simulated by using ,l15aod as tracer in a tightly closed 
~lastic chamber Wldtr strict ly contro lIed conditions. Cadium cou Id be 
absorbed by rice le~ve and accumulated in the iice grain. Micro radio­
autograpjl of leaf she~th cells showed t.hat Cadnium was main ly accumulated 
in the conductive t*ssues of rice plants. waste water containing TNT"was 
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treated .ith the bact.eria Cicro'ilact.o.!'"", liaci lus, Escherichia,~E':'c',L It 
was found that TNT was reduced to a steady product. 4-amino-2,6-dinitrot.olune 
under neutral or acid condition. It was a water-soluble compo~nd and was 
easy t.o excret from human and animal bodies. 

Special at.tention has been paid to pest.icides and their resic\i'tt s. 
RFdiochemically. labelled insectcides, funGicides, herbicides have been 
used to study their effects and their fate a~onjugated residues or bond 
residues in soils and in plant.s. On tne basis of these studies, regulations 
and guidelines have been prescribed and issued.for proper uses of pesticides. 
In view of the fact that tar~tt J,psects could bu.i Id up resi stance to pesticides, 
more effort has to be made to"tWi mechanism of resisttince-building and to 
study new pesticide formulation. 

Since China has began to build nuclear power plants, surveys are being 
made from radio-ecological ~oint of view around the plants and their neibor­
hood. 

(12) Neut.ron Activation And Other Usage 

Neut.rons generated from reactors (including thermal neutrons and fast 
neutrons) and fa~t ne~trons generated from 14 MeV neutron ~enerators have 
been used for multiple purposed, such aSIJfor inducing mutation, for stimu­
lating growth and development of silkworm and fishes, and for activation 
analysis.. The protein content of rice kernels at different. developmental 8 

stages was de\%1ffuIfl~ck non-destru.cti.ely by neutron activ .... on analysis. 
The essen:rial.,in living :)lants Were also determined by this method. The 
si 1icon content s of various soi 1 samp les and t.hose of the p l':mt e: grown on 
such soils were determined by activat.ion analysis. A neg~tive correlation 
was found between the silicon co .. t.ents in rice plants and the di se" se 
infection of rice blast. Applic~tion of silicon fertilizer in blast infection 
area was recommended. To evaluate rook phosphate of different origin as 
P-ferti lizer, the rook phosphl!te w~s activitated in re~ctor and then applied 
to experimental plots, where different crop plants Were grown. It was 
found that certain species can make better use of rock phosph~te than other 
species under acidic soil conditions. 

The living root. system of plants has been studied in si tu by neutron 
radiograph. Movements of living organism and non-living objects in ecological 
.t~dies hqve been made through tagging the objects to be investigated by 
activable elements and then identifing them by activation analysis. By 
culturing ,. klcaligenes f'aec alis A-15 ( a strain of' N .. .'-f'ixing bacterium) 
and rice seedling i. a medium containing H,lOBO, and then irradiating the 
rice rOJt hq!rs with thermal neutron, it WqS found thAt within root cells 
there appeared densely distribu.ted alpha particle tracks, which indicated 
that A. f'altcalls hfd eRtered t.he root cells. This was further proved by 
electron micros;ZP C 0 servation. 
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(1;) Innovation Of Instr~nts And Metho~s 

a::>metimes c.errain instr~ents are needed by researchers but they, are 
not available at the market; so the researcller£ go anead to design one and 
assemble it by themselves. For exa~.p!e, the neutron prove for measuring 
soil moisture, the gamma probe for measurlne soil density, the monitor 
for detecting underground wat~r, the automatic control board for presetting 
time and dosage of irradiation, the device for taking radiograph of root 
system, the apparatus for irradiating seeds in li1uid nitrogen, the instru­
ment for measuring the movement of unde~&round water, the field ~u1pment 
for measuring photosynthetic rat~ with ~02' the field e,uipment for 
messuring the tranl'p1r!!ttion with H2O, end 80 on. .:))me nuel~~r instruments 
8uch as the dosimeter NYL-4 designed by IAAB, CMS has been produced in 
commercial 8cale. 

To upgrade the effeciency of researc work, innovation of methods and 
techni~ues have been practised. For examples The 14 MeV neutron fl~ near 
the accelerator target was measured by using small sulfur tablets covered 
with thin plexiglass membrane; an emulsifier OP-115 was used to Improve 
the effeciency of counting ;2p Cerenkov radiation in water; a kind of 
plastic scintillation cup was devised for counting ;2p in pl~nt samples, 
its counting effeciency was 1.5 times higher than that of Cerenkov method; 
t vacuum system for preparing biological samples was used to detel~ne 
;C in biological materi~ls by ,mass spectrometry; a simple appgratus was 

designed for measuring phosphorus content in soil and biological slUllples 
by using atomic absorption spectrometer, ;the slimp les can be "put automatically 
at the right position, so that less time is needed to operste and contami­
nation can be avoided; A BA~IC language microcomputer program was formu 1 ~ted 
for fitting the dose-effect curves on the basis of single-hit multiple­
target ~odel; a vacuum device w~s designed for detecting nitrogen in small 
samples containing only 0.4 mg N in soil or in plant material; a thermo-
luminescence meter way designed to study the direction' and the rate of . 
of transportation of 4C-3ssimilates in living plants; a solid track detector:' 
of polycarbonate foil was used to determine the boron content in agricultural 
samples Which Were irradiated in the thermal column by counting the track 
densi ty j after etchingJ the grain motion Gn the sorting machine was watched 
by labelling the grains with 6000012 solution and d.etected by a Gl·1 counter} 
an improved Dumas techni1ue was developed for preparing gas samples for 
l5N-analyzers, the precision of 15N measLlrement 1s approximatelY; 0.01t( for 
l5N abundance at less th~ 1% stom l5N; an improved method of analyzing 
m1cro-quantity of 15N in soil and plant samtles by u~ing 5 l molecular 
8ieve instead of CaO as absorbent in spectrwn analysis was adopted; in 
the discharge tube ,the C02 and H20 gases elvolved from the samples at 
50000 can be removed ea£tly by the 5 R molecLllar .ieve, the absorption 
effect was as good as with CaO. The innovation mentioned here is the 
achievement made by rearchers themselves. 

(14) Dosimetric stLldies 

For estimating the absorbed "se of bioi.ogical materials fro'!' 14 MeV 
neutrons, the photon mass energy absorption coeffic.ents and the transfer 
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factor-f from exposure to absorbed dose in the range of 0.01 to ~ MeV, 
and the neutron kerma factor-kf within the ran~e of 0.25 eV to 14.5 MeV, 
for rice, wheat, barley, cotton, corn, sorghum, soybean, pean~t and other 
plant materials have been calcv.lated and tabulated. 

The dose absorbed by crop seeds irradiated in li~uid nitrogen with 
gamma ray was mom tored by T W. An at.t.en'-tation constant of li~ \.li a nitrogen 
was measured, and the absor~ed d9se was calculated from the attenuation 
constant. A modified ceric (Ce~) dosimeter was '-tsed to measure the absorbed 
dose ranging from 150 Gy to 40 kGy, the accuracy of determination at the 
calibrated point of 5 cm (H2~) waa better than ~~.5% and the reproducibility 
was bettwr than ~.5%. 

In order to standarize the measurement of absorbed dose for agricultural 
research a co-operative research project has been conducted. The methods 
of measuring absorbed eose by ~arious agricultural materials hRve been studied. 
The transfer coefficients from the absorbed dose by water to the absorbed 
dose by agricultural materials have been studied. By using the standard 
Fricke dosimeter as transportable standards and using the specified water 
t.ank as phantom, the dosemeters used by 4ifferent institutions were caliberated 
on t.he same standardbasis, so that the data obtained at different institutions 
can be comparable. A system of tracing the local dosage measurements to 
t.he national standards has been proposed and regulations on dose measurements 
have ~een 8U~ested. The IDAS sys.em will be adaped in China. Besides 
t.he Fericke dosimeter, alanine_doaimeter, cerium/sulfate/ceriam sulfite 
doaimeter, ~lver dichromate dosimeter, and potassium dir-hromate dosimeter 
have Also been used for measuring dose of different range. Micr-dosimetry 
remains to be an important subject deserving intensive study. 

OUTLOOK AND FUTURE: P~AN 

One of the most serious problems world-wide is the boomine of human 
population versus shortage of food supply and malnutrition. One of the 
effective ways to overcome this menace is to develop bio-industry by making 
full uses of every possible living natural resources on land, in water and 
in the outer space. In China, nuclear tec~11ue can play its important 
role in three closely related fields, namely~the 'the apark Project" which 
is directly aimed at the ~ugmentation ot agricultural production in its 
broad sense, (2) 'the High Technology rroject" which includes biotechnology 
with epecial em~hysis on agriculture, medicine and food, and (3) 't.he Ba£ic 
Research froject- which mainly deals with foundamental rese~rch including 
life sciences and agricultural sciences. 

To fit into the ~ark froject, we shall continue to work hard in 
agr8cult~ral research and de~elopment, and .ake more efforts on ~uculture 
.and fore st.ry • 

To participate in the High Technology froject, we shall ~':'_n',associ.te 
our breeding work by i inducing mutation with in-.,i t.ro cu lture techni~ ue 
and genetic engineering. For controlling diseBee ~d peste, our work should 
lay more emphysie on immunological at~dies. 
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To join the Basic Research Project, we shall 10 more fundament~i rese~rch 
on such subjects as photosyn~hesis, nitrogen-fixation, etc. 

Since ap plication of nuc;lear tecr-::i 1. ue ['or bio-industry is of internationa 1 
importance, it is our sincere hope thata (1) closer cooperation be built 
between lAAA, particular th. Joint FAO/IASA Division, with China; (2) regional 
sooperation in Asia and trie l~acific region be further strengthened; (3) bi­
lateral cooperation between China and friend 1.1 coantri es be worked out for 
mutual bebefits; (4) a:ient1,sts, students and trainees from friendly countries 
are very welcome to chinese !lnsti tutions which are o·~)en to those who are 
intere sted in teaching or in: learning and training; (5) we are wi 1 ling to 
send chinese experts, either as individual consultant or as consultation 
group, to those institutions abroad upon invitation; and (6) exchange of 

. information including journ~ls, bulleteins, books, etc. be practised more 
often thlUl ever LJefore. . 

I am. confident that nuclear technil ue carl'~pp lied not'Jn 1.1 for bio­
industry RHt also for other industries. It will make great contrivutions 
to the welfare of mankind as a whole. 

May I wish all uf you good health and great success in the years to come, 
and enjoy a very ~leasant tour in China. 

Thank YQ11. 
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ANNEX 32 

~a5 ~e~n a Zer~?1J.3 procle:l worlc.-';lic.e. In vie ..... ot' ti:e t'act that rishes and. 

pros?ec"tive. 

at tt'.I.e tr~~!'ung 



--------.... 

... 
;5. J. :-.. ~ Maj ~r ~:: j (·C t 5 uf' 'l':-.c" ':J":. '.ley 

SJ ste::l, etc. 

b. _ p~ys:lologJ.e.a-l st.:.:d.:r: !;;!:lpl:ysis will belail1 -on fOeects and reeCl:lg, the 

e!~vJ.:-onmeut:!:l c~nC!it..ions in relatlon to zr·~lrt.h and. develop:.:lei.:t, et.c. 

Eort.l.!1,G out t::-.e c!es:.rable sex: \ tills lS beca:..lse cer~ain sex has a t'aster 

and hybric. vi~or, poly?!oidy .a!'ld proc.uctivJ.t.y,etc. 

e. l's.rs.sltes ana d.lseas-es control J.n a~".lac~lture. 

:t". P:-:;-s~rvatio~i o!' a~u:l"tic proc!~:ts by irradiation. ('1'hi$ ntis be.;:·n done 

Once t~e ;ro9~sal accepted. by the Joint 1'".;0/lA5A Division ot'Isotope 

anct nac!ia't.i:>!'l Ac:-plications or Ato~c :.ner6J t'or rood and Agricultu-ral 

.iJevelo?::e::t, it. is sU,6g;sted t.nat a J;'roject-!'lannlng \lo=it.tee be for:ned 

or research ~roj~cts, accora~ng to t.he prlorl~y" or needs and tne 

co~~etence of ?ersonel ar.d research raclllt~es. 

Arter t;.le concret,e research ?roJect.s Are. workeCl out, they will be 

in the c oorc:.lnate re search pr:>6ra.:J. va 11 be' ?roc eeded 1n t.n'e r~gular way. 

;. ihe nole ~hat vh~na vould ~lay 

In vhina, tnere exis-c,s a nc:t.work t'or research on application of nuclear 

'technique l.n agrlcu1't.ure, wtach 13 composed or 26 research ~nst~tu'tes 

-------_._---- ----
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loc'at..ed ~n, c1~I I e ren't. provJ.ne; e s. DeE1~es, 't.nere are several re~earch 

-
1nst~tut.es speci~l~zea. ~n st~::1'l.~S 01 aquatic orga'!"l1S::l.S, such as the 

•• ar1ne J.)l.ologJ.cal ",esearch ~nstl.tu"&e or :h1nese ucaC!e::zy of ~~ences (c ... ~) 

in ~ingda9, "C.lle institute of ~~atic £Jiological ~iences of CAS in 

'J~chan;,J.he neseorc!1 in~titute of' A1:1aculture i!': W".J%i, "tne Li3.oni:lg 

to carryon tl:e re~e?-,r:::h Fr:>jects ".tnder 'r/cy and. t::e research projects 

1~ t~e rese~rch work. 

lJirect:)r 4ener~1 ~~ri 't,~3 of· tt:e Ir:sti t;.;.tc: for Application of Ato::.ic 

-----~---------.~ 
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ANNEX 33 

PROSPECTUS 

REGIONAL (RCA) TRAINING COURSE ON NUCLEAR POWER PHOJECT 
PLANNING AND IMPLEMENTATION 

KAERI Nuclear Training Centre, Daejon, Republic of Korea 

7 - 25 November 1988 

31 July 1988 

The Government of the Republic of Korea, through Korea 
Advanced Energy Research Institute (KAERI) in co-operation 
with the International Atomic Energy Agency (IAEA), within 
the framework of the Regional Cooperative Agreement (liCA). 

English 

The course will be open to 1!3 participant.s from IAEA Memher 
States in the Asia and Pacific region as well as in other 
regions which have their oV,7n nuclear power programme or 
will have in the near future. 

Senior and middle management professionals who work for t.he 
Governmental authori ty or uti 1 i ty responsible for nucb~3r 
energy matters and national industry likely to purticipate 
in a nuclear power project, and will be involved in the 
planning and inplementation of a nuclear power project. 
lfhey should have a uni vers i ty education in science, engi­
neering' economic or management und 3-5 yenrs of relevant 
experience. Prior basic knowledge of nuclear technology 
RIld engineering would be helpful. 
Proficiency in English at a level sufficient to follow the 
lectures and to take part in the discussions is es~ent.iul. 



r tllri'0~~I.·. _OJ~ 
.course: 

Nature of 
~ourse: 

~)~~LUn(L.Q.r 
(:2.!:!rs~ : 

~P.PJj_~!l.t ion 
ET..2s:_~_(!!dre : 

The purpose of the course is to provide participants wit.h all 

overview of practical elements involved in planninl, and 
imple.mentation of a nuclear pOWf~r projPcts wj t.h ('>mpha~~j ~1 on 
nucLear power project munaHement from pr(~-·pro.i(!ct acLiviLi(~!> 

to plant operation. 

The course will comprise lectures, panel discussions, small 
group workshops, and demonstrations of full scale nuclear 
simulat.or and compact nuclear simulator. A scientific visit. to 
nuclear power plants will also be included. 

The following areas will be covered: 

- Overview of nuclear power project 
Feasibility study 

- Siting and environmental survey 
- Public acceptance 
- Manpower requirements 
- Bid preparations 
- Evaluation of bidding documents 
- Contract 
- Technology transfer 

Design and engineering 
- Codes and standards 
- Quality assurance / quality control 
- Safety analysis, licensing and regulation 
- Construction and its management 
- Commissioning, operation and maintenance 
- Management and disposal of radioactive waste 
- International agreement and framework 
- Demonstration on a compact nuclear simulator 
- Scientific visit (NPP site) 

Nominations should be submitted in duplicate on the standard 
IAEA application forms for training courses. 
Completed forms should be endorsed by and returned t.hrough t.he 
official channels established (the Ministry of Foreign Affain:;, 
the Na.tional Atomic Energy Authority, or the Office of the 
United Nations Development Programme) ; They must be receivC'cl 
by the International Atomic Energy Agency, P.O .. Box lOa, A--l'100 
Vienna, Austria, by 31 July 1988. Nominations received aftnr 
that date or applications sent directly by indiviuuals or by 
private institutions cannot be considered. 



l\l!!J1 . .tn t§t rat. t"!.f: 
~rld finr.lncial 
~.~rn·l!lg~g19n!~ : 

It is suggested that advance information of the nominat.ions be 
submitted by telex with the following short information: 
name, age, academic background, present position and address, 
to enable the IAEA to make preliminary evaluation of the 
candidates. 

Nominating Government.s will be informed in due course of the 
candidates selected and at that time be given full details of 
the procedure to be followed with regard to administrative and 
financial matters. 

The Government of the Repub I ic of Korea wi 11, out of the:i r 
extra-budgetary contribution to RCA, defray the cost of the 
participants' roundtrip air travel from their home countries 
to Seoul and back. 

During their attendance at the course, the participant~-; wi 11 be 
provided by the Government of the Republic of Korea, with 0. 

stipend sufficient to cover the cost of~heir accommodation, 
food and incidentals. 

The organizers of the course do not accept liability for the 
payment of any costs or compensation that may arise from damage 
to or loss of personal property, or from illness, injury, 
disability or death of u participant while he/she is trnvellin~l 
to and from or attending the course, and it is clearly underst.oOtl 
that each Government, in nominating participants, undertru{cs 
responsibility for such coverage. Governments would be weI] 
advised to take out insurance against these risks. 



lAEA REGIONAL TRAINING COURSE ON 
NUCLEAR POWEll PHOJECT PLANNING & IMPWlliNT ATION 

7-25 Nov. 1988, Daejeon, KAERI/NTC, R.O.K. 

Contents 
Lecture 

Unit 

1. G(~neral Information and Overview of Nuclear Power 
Project. 

1.1 Status and trends of nuclear power in the world 

o Status of world nuclear power generation 
o Techn:ical and economic performance of NPP 
o Advanced nuclear power systems & international 

co-operat.ion 

1.2 Energy resources and alt.ernatives in Korea 

o l{(.!sE!.rve~ (I r energy resources 
u Energy utilization technology 
o Energy economics 
o Energy utilization pattern 
o Energy alternatives in Koren 

1 . ~~ Stat.us and trends of nuclear power in Korea 

u Early Korean efforts in nuclear science & technology 
o lieginnjng of ful]-fl(~daed nuclear era in Korea: Kori-l 
o Kori-Z"and Wulsong-l turn-key approach 
() ~·()rmat.j un of Korean nuclear industries 
o The Power Group centered around KEPCO 
o Subse(juent nuel ear power plants construction via 

\ component approach 
() Hevlew of localization efforts up until 1986 
o I{NlJ Nos. 11 & 12 (Yongg\:Vang 3 & 4) Project and its 

implicaLions 
o Philosophy of nuclear regulations in Korea 
o Advanced reactor studies including safe passive systems 

for power and district heating 
o The status of nuclear waste disposal 

1 

1 

1 

].1 Overview of nuclear power plant systems and safety aspects 1 

o Classification of power reactor types 
o Descrip Lion of PWIi., pm".7fi and DWR systems 
o Advanced and developed reactor types 
o Safet.y aspects of nuclear power plant 

].5 Overvjew of nuclear fuel cycle and sources of supply 1 

o Element.s of the nuclear fuel cycle 
o Fuel cycles for' different pOV,ler reactor 
o The market for fuel cycle materials and services 

1.G Discussjon of module I 1 

Source of 
Leclurer 

IAEA 

Foong-Ell Juhn 
Director 
Nucl. Policy niv. 
KAERI 

Wan-Yonl! Chon 
Special Advjsor 
KEPCO 

Young-Soo Eun 
Head 
Reg. Res. DcpL. 
NSC, KAEHI 

Chang-Saen~{ Lim 
Sr. V.ice I-lresjd(~n!. 

KAE!?I 

IAEAO 
KEPeO, l{AEHl 



2. Nucl enr Pm ... 1cr Project. Planning (Pre-Project Programme 
Orieni.ed Activities) 

2.1 rcasibilit.y st.udy of t.he first nuclear power project 

o Subject La be studies in general 
o Korean exper~ences 

-- li'easibi i i ty study undertaken by Korean organizations 
Fcasibil.i ty study undertaken by foreign engin.eering 
firms 

2.2 Enerey options and electric system analysis 

o Energy survey and long term power system plan 
o Prospect. of available energy resources 
- Domestic energy resources 
- Foreign energy resources 

o Long-term load forecast 
o Considerations for int.roduction of first nuclear unit 
- Size of national electric system 
- Uni 1. sf z(-! t.o be adopted based on economic and 

technical feasibility 

2.:1 Ovcrv i c:w of pre-project ncti vi t.i es and schedule of 
nuclear power project 

o Determinations of project definition 
o J.r'act.urs to be considered for defining the project 

approGch 
o Legislat.ion and system of regulation 
o Siting consideration 
o Manpot...1er development 
o division of responsibility among domestic organizations 
o Commercial arrangements for process 

11 ., o norean experlence 

2.4 Orl{anizational requirements, responsibility 
:mel authorities 

o Organizational structure for new project among nuclear 
indust.ries 
- utility, AlE, Equipment supplier 

o Role of NSSS supplier 
NSSS system design 

- Component design and manufacturing 

2.5 Discussion of module 2.1-4 

2.6 NPP site characteristics and requirements 

o Introduction 
o Requirements and regulatory guides 
() Sil.(~ cit:lr:\(;I.(:rizal.ion 

o Case hisLories in Korea 

1 

1 

] 

1 

1 

1 

Chanr,-Tnn1, Choi 
Gent=~ra] ~1nn;\!;{'t· 

POWt:r Pl.:mnirq; !Jc:r: 
KEl'CO 

Chang-Tong Clio; 
General Mnnar;<!r 
Power P l::mn i nL:' Jl<:[) 

KEllCO 

ChanEr- -Tong Chn·j 
General ~1:.ln:l!~(:r 

PCMer r 1 ann1.nu J)cp 
KEPCO 

Byung-Koo Kim 
General M~mngcr 
NSSS Div. 
KAElU 

KEPCO 
KAERI 

Kun-Shin Yoon 
Civil Eng. Dept. 
KOPEC 



2.7 Environmental considerations 

o Nnn-racU oloaj cal effects of nuclear power 
o Hadiolugical effects of nuclear pm"lcr 
o Environmental monitoring protrram during operation 
u Environmental monitoring progrrun in emergency 

2. B Manpower rf-!quirements 

o Overall manpower requirements of a nuclear power 
proj~ct 

o Qualification of nuclear manpower 
o Mt-mpower requirements in de.veloping countries 
() Mnnpowcr development plannintr in developing countries 

2.9 Public relat.ions and public acceptance 

o Public information 
o Public relations 
o Public accepta.nce 

1 

1 

1 

2.10 Sc.hedll](-! control and planning 1 

o Function and responsibilities of planning and scheduling 
as a part of project control 

C) Network--based approach to planning and scheduling 
o Varjous types of schedules and their appropriate 

ut.ilization 
() Developing, monit.oring and managing method of the project 

sche.:;ciule 

2.1] n:i~";cussion of module 2.6-2.10 

:3. Nl.lc I.f!ar Power Project Implementation I 
(Pre- -Const.rLlct.i on Stage) 

3.1 The NPP acquisition. Turnkey and split package approach 

o Tasks, scope and schedule, organization and staffing 
o DeI':in.it.jun of contract.ual approach 
o 1~rnkey contrActs 
() ~p.l j t ant! IDl.d Lj p1 e packaac approach 

3.2 Bid preparation 

o Types and scope of bid specification 
o Bidintr documents and division of responsibility 
o Technical and licensing requirements 
o LimiLing bidders and bid data 

3.3 Financial and legal bid specifications 

o Financial bid specifications 
o Legal bid specifications 

:Ltl TH!-jcuss~ion of module 3.1-3.3 

1 

1 

1 

1 

1 

Jeon~l--IIn J,(!(; 

Hend 
Envi ronmcnt~ll 
Srlfety flcs. Il( 'j) i.. 

KAEIU 

IAEA 

Chang-Kun Lec! 
Vice Presiden!. 
KAEHI 

Jontr-So Choi 
~1anager 

Project Stanclar. 
& con Lrol Sys. Dc; 

KEPCO 

KEPCO 
KOI-'EC 

IAEA 

IAEA 

IAEA 

IAEA 



.' 

:L5 II'cchn j,ca 1 bid (!valuatjun 

() Scope of the evaluation 
(J Evaluation method 
0 EvuJuaLiun approach 
() 1m!:, Lemen Ling t.he technical bid evaluation work 

:L G Economjc (~valuation of bid 

() Cost evaluation and estimation 
0 Economic and financial framework 
() Price ad.justment 
() Terms and schedule of payment.s 

:L7 Contract terms and conditions 

0 Definjtions 
0 H'ljor items for contract. terms and conditions 

:3.8 Discussion of module 3.5-3.7 

:1.~) Negot.iating and contracting 

o Diff~rence between turnkey contract and non-turnkey 
cont.ract. 

o AnalYLicnl skills involved in negotiating and 
conLructing 

:L 10 Tbe selection of suppliers 

o The selection of suppliers , 

:L 11 Loea] participation & technology transfer - worldwide 
experience (suppliers approach) 

n Worldwide experience of local participation 
o Worldwide experience of technology transfer 

3.12 Discussion of module 3.9-3.11 

:3.13 LocaJ participation & technology transfer - Korean 
experience. (owner's approach) 

o Technical self-reliance of nuclear power plants 
- The 'I essnns learned from preceding plants in Korea 
-- The c;hrnnolouy of nuclear power projects 
- Localization 

o Busic strategy to achieve technical self-reliance 

1 

1 

1 

1 

1 

1 

1 

1 

1 

IAEA 

IAEA 

TARA 

TAEA 

IAEA 

lARA 

TARA 

IAEA 

Yong-Tack Park 
Project Manar:l~r 
NPP Gonst. DL'p t.. 
KEPCO 



:1.11 Korean experience of NSSS ] ocalization 

() .Joint design participaLion 
() Tcchnolocy transfer participation 
() ALWU dev(! I.opment participation 

:~. 15 Internat:i onal agreements & framewor.k 
(bilateral & tripartite agreements) 

o Bilateral co-operation 
o Regional co-operation 
o IAEA technical co-operation activities 
o InternaLional safeguards 

~L lG Discussi on of modul e 3. 13-3.15 

4. Nuclear Power Project Implementation II 
(Construction Stage) 

4.1 Overall project management 

o The lessons learned from preceding plants in Korea 
- The chronology of nuclear pm~,1er projects 
- Project management experiences 

o Implementation of ¥ongg\-.1ang NTP, uni t 3 & 4 
- Policy 
- 1 mp] ern(~ntj ne pl an 

1.2 Design and engineering 

o Overview of design and engineering 
o Organization and staffing 
o Phases of design and engineering 
o Methods and operation in design and engineering 

11.:3 ECluipmcn t and component manufacture 

o ~1FG requirements in equipment specification 
- We1din[{, NnE and test requirements 
- Inspe<.;tion and other requirements 

o Introduction of ASS'Y sequence 
--- Hear-tor vessel, s te3.rrI generat.or, pressurizer 
- Primary piping 

-1.-1 Codes nnd standards 

o ASME code introduction 
o IAEA code introduction 
o ANSI/ASME NQA-A introduction 
o Koren at.omjc energy law 
o C)A pro(~r:lln f~stablishment. & implementation 

1 

1 

1 

1 

1 

1 

1 
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Kee-Young Nnm 
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Mechanical DcpL. 
KOPEC 

Hae-Son K.im 
Deputy Munal,cr 
NSSS Design Dept.. 
KIllC 

Gil-Hwnn Cho 
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~.~ Discussion uf module 4.1-4.4 

~ . () OA/QC ncli vi ti es 

o Necessit.y of QA in nuclear power plant 
o Hegulalory requirements of QA in Korea 
o Applicat.ion of QA program requirements 
o Establishment of QA/QC program 
o Classification of quality class 
o Mnjor QA activities in engineering, procurement, 

manufacturing, construction and operation phase 

'1.7 SafeLy analysis, licensing and regulation 

o Lisensing and authorization 
o Hev i (~W of safety analysis reports 
o Regulat.ory review and assessment. 
o Safety relat.ed regulations and guides 
(l Inspf!ct.ion and enforcement 

4.R Const.ruct.ion and site management 

o Business scope of construction company 
o Org,mi xati on 
() III an und schedule control (product. control) 
o HnnpmAJer con tro 1 
() Quality cont.rol and material control 
o Tools and ~quipment control 

4.9 Construction experience of NPP in Korea 

n Histnry of NPP in Korea 
o Ileculj ari ty betweE~n chemical find nuclear pow~r project 
o Security and aseismatic construction 
o Policy of quality assurance 

1.10 Discussion of module 4.6-1.9 

G. Overview of Plant Operation 

5.1 Commissioning, operation & maintenance 

o Commissioning 
- Overall startup program 
- Construction phase startup schedule 
- Startup administration program 
- ~1ajor startup test, plant performance test 

o Operation 
- Basic policy for nuclear power program 
- Relaled organization, operati<..m program management 

Enhancement of safety, human performance problem 
- Emergency operation, surveillance program, 
- Operational experience 

1 

1 

1 

1 

1 

I 

1 
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COUNTRY STATEMENT - AUSTRALIA 
TENTH RCA WORKING CROUP MEETING, BEIJING 

11-14 APRIL 1988 

ANNEX 34 

Australia is pleased with the continued progress made by RCA 
over the past year. It was with particular satisfaction that we 
were able to become party to the new RCA agreement which entered 
into effect in June 1987. Reflecting the priority we attach to 
the further development of nuclear technical co-ope'ration among 
countries of the Asia and Pacific region Australia will continue 
as a strong supporter of the RCA and the activities undertaken 
under its umbrella. 

Over the past year progress has been recorded in a number of 
projects supported by Australia, while new project proposals 
have undergone appraisal for possible Australian funding. 
Following is an outline of progress in each of the RCA 
activities in which Australia has been participating. 

Regional Project on Food Irradiation (RPFI) 

RPFI Phase II, which was sponsored by Australia, is nearing 
completion. The final re~earch co-ordination meeting and the 
fourth Project Committee me~ting are now planned for 24-28 
October in Bangkok in conjunction with the ASEAN Food Conference 
there on 24-26 October. 

RPFI II has been judged a success. Work carried out under 
the research contracts has proceeded satisfactorily. The third 
Project Committee meeting held in Malaysia in October 1987 was 
able to consider the results of the evaluation mission which 
visited Bangladesh, Pakistan, the Philippines and Thailand- in 
September/October. The mission found that, in general, 
researchers had co-operated well with their departments of 
health and agriculture and with private industry. Also, 
significant progress had been made towards the establishment of 
large-scale radiation facilities for demonstration or semi­
commercial treatment of foods. 

Australia's domestic policies towards food irradiation are 
at present the subject of an enquiry by a Parliamentary Standing 
Committee. The report of the Committee is expected to be 
available later this year. A recent report by the Australian 
Consumers' Association (ACA) recommended that approval to 
irradiate food be granted on an item by item basis at specific 
dose ranges and only in approved facilities. 

Strengthening of Radiation Protection Project 

Australia was represented at a project formulation meeting 
held in Tokyo and is contributing the first activity to take 
place under this project - a training course on Radiation 
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Protection Infrastructure, which is being held in Sydney at the 
present time. This course, jointly funded with the IAEA, is 
being held in conjunction with two major radiation protection 
conferences, also being held in Sydney. We are happy to welcome 
21 participants from 12 RCA countries at this course, which we 
hope will be the first of several activities Australia may be 
able to fund under this project. 

UNDP Industrial Project Sub-Project on Tracer Technology 

Continuing on from its funding of Phase I of the UNDP 
Industrial Project, Australia will provide assistance in several 
areas of Phase II. In the area of tracers we have sent two 
experts to Thailand in February and March to demonstrate to 
technologists from government and industry in Bangladesh, 
Indonesia, Malaysia and Thailand the use of radioactive tracer 
techniques in flow measurement in natural gas pipelines. The 
technique can also be used for the in-line calibration of 
conventional metering devices. It is intended that these 
demonstrations be the first part of a new three-year 
contribution to an expected total value of $A334,OOO to this 
project, which will involve demonstration of and training in 
tracer techniques. 

UNDP Industrial Project Sub-Project on Nucleonic Control 
Systems in the coal Industry 

It is intended that Australia will be making substantial 
contributions in excess of one million Australian dollars over a 
five year period in the area of nucleonic control systems in the 
coal industry, an area of particular Australian expertise." Coal 
is an important source of energy in the RCA area, several 
countries being large producers of coal and other countries 
being large importers. Coal producers could gain great economic 
rewards from using ash gauges for quality control in mines, and 
all consumers can benefit from using coal-ash gauges in blending 
systems to provide a controlled feed to furnaces, for example in 
electricity generating plants. 

The first activity under this project was an executive 
management seminar on this subject successfully held in Sydney 
and Perth in September/October 1987, and attended by 
participants from China, India, Indonesia, ROK, Malaysia, 
Pakistan and Thailand. 

It is intended to set up a demonstration project in the coal 
blending system of the Mae Moh lignite mine in Thailand. 
Training courses would be offered at the demonstration unit and 
in Bangkok or Chiang Mai. A planning mission to Thailand to 
define the scope of the exercise was undertaken in February. 
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UNDP Industrial Project Sub-Project on Radiation Processing 

Australia will continue its contribution on the radiation 
processing of surface coatings of products such as timber and 
paper, and has approval to undertake demonstrations and courses 
utilising a commercial production line which is already in 
operation in Sydney. It is hoped in the longer term to develop 
a proposal to assist in the establishment of a new demonstration 
line in a RCA country. Subject to annual budgetary aJ?prova1s, 
we expect to ~rovide funding of $A78,000 in 1988/89, $A46,OOO in 
1989/90, and $A84,OOO in 1990/91. Detailed p1an~ing discussions 
are underway. . 

Medical and Biological Applications of Nuclear Techniques 

Over the next three years Australia will be offering 
training through ANSTO, the Australian School of Nuclear 
Technology and the Royal Prince Alfred Hospital, Sydney on the 
use of Technetium-99 imaging to determine abnormalitie"s in a 
wide range of body organs. This training will help optimise the 
use of equipment already existing in regional countri~s. 
Subject to annual budgetary approvals, funding is expected to be 
$A140,OOO in 1988/89, $A6,000 in 1989/90 and $A12l,OOO in 
1990/91. 

Australia continues to make available experts to the RCA 
including for the RCA project areas such as: 

The UNDP Industrial Project Sub-Project on 
Non-Destructive Testing ($A22,OOO of extra-budgetary 
funding was provided during 1987) 

The Use of Nuclear Techniques to Improve Domestic 
Buffalo Production in Asia 

The Development of Tc-99m Generators Using Low Power 
Research Reactors 

Nuclear Techniques for Toxic Elements in Foodstuffs. 

Australia welcomes the opportunity to participate in the RCA 
Seminar in Jakarta in June this year and congratulates the 
Secretariat and the host Government, Indonesia for bringing to 
fruition an idea first proposed two years ago. We hope that the 
Seminar will serve to consolidate the impact of the RCA on the 
social, economic and technological development of member States 
by a thorough review of all aspects of RCA activities and of the 
broad objectives for the future direction of the RCA. 

Next year Australia has the pleasure of hosting the Eleventh 
RCA Working Group Meeting in Sydney on 13-17 March. We look 
forward to welcoming you all. 





Mr. Chairman, 

COUNTRY STATEMENT - BANGLADESH 
TENTH RCA WORKING GROUP MEETING 

BEIJING 11-14 APRIL, 1988 

ANNEX 35 

Bangladesh is very happy to participate in the 10th 
Working Group Meeting of RCA members which is being held in 
Beijing. Planning, implementation and evaluation of projects 
in the very first year of thrid extension period is very 
significant. The success of third extension and the future 
of this cooperative effort will depend very much on the (1) 
fruitful application of the findings of the past (2) 
discontinuation of unsuccessful efforts and (3) 
identification of useful projects for this extended period 
and for future. We are happy to note that IAEA has already 
taken steps in this direction by offering a forum for the 
purpose in the forthcoming seminar in Jakarta. I belive 
deliberations .in this meeting will have a definite role to 
play in fullfiling the objectives of the seminar. 

While giving approval to the third extension of RCA 
agreement Bangladesh Government reviewed the progress made 
in the region and was convinced that continuation of the 
agreement would bring more benefit to Bangladesh and also to 
the region. We, therefore, would like to thank IAEA through 
the good offices of Deputy Director General, Department of 
Technica 1 Cooperation, RCA coordinator and Project 
Coordinator RCA's Industrial Project. We also congratulate 
them for very ably managing such diversified projects. 

I. FOOD AND AGRICULTURE 

Progress made in four projects in this sector is 
summarised below: 

Semi-dwarf mutants for rice imporvement 

Bangladesh has evaluated the semi-dwarf mutants as 
being parents in cross-breeding and provided alternate gene 
sources for semi-dwarfness with different plant architecture 
and selection of promising mutants. These have resulted into 
the release of a semi-dwarf variety named BINASAIL in 1987. 
It is a low input variety specially suited for marginal and 
poor farmers. The added advantage of growing this variety is 
that it can be transplanted very late in the season 
specially after floods when existing varieties are not 
suitable for cultivation. This variety yields at par with 
the mother variety- NIZERSAIL and is tolerant to lodging. 
This new variety has kept up the grain quality of mother 
variety which is very popular amongst fine quality rice 
verieties. 

1 



Grain Legume 

As a follow-up of the Grain Legume Project, mutants of 
mungbean, chickpea and grasspea have been developed and 
these are under advanced trials. Some more varieties are 
expected to be released out of these. 

Improvement of Domestic Buffalo Production in Asia-Phase II. 

Department of Irnimal Nutrition of Bangladesh 
Agriculture University conducted research to investigate the 
effect of different methods of incorporating urea in straw 
based ration on feed digestibility and growth rate of 
buffalo heifers and to study the effect of supplementation 
of fibrous residues with rice polishing on performances of 
young buffaloes. Positive results have have obtained and 
investigators sugggested to use the findings to the village 
level farmers. 

RPFI-Phase II Project under RCA 

Bangladesh has been actively participating in the Asian 
Regional Co-operative Project on Food Irradiation (RPFI) 
phase II under the RCA programme. The second phase of the 
project is aimed at transfer of technology to local industry 
and has be-en financed by the. Austra lian Government for 3 
years starting'from 1985. Twelve Member States including 
Bangladesh have been awarded research contract (4217/AG) 
which are now entering the 3rd year of operation. On its 
part Bangladesh has been working on the commercialization, 
storage and transportation studIes of irradiated dried fish, 
fishery prod ucts and oions under the RPF I - I I research 
contract. Bangladesh has so far participated in the two RCM 
and 3 projects committee meetings, under the phase II. 

Semi-commercial demonstration trials of irradiation 
preservation of dried fish and onions in co-operation with 
local traders and industry counterparts have been conducted. 
Suitable packaging materials for commercial handling, 
storage and transportation of dried fish through control of 
reinfestation in already radia~ion disinfested product have 
been selected. Suitable storage facilities for 8-10 months' 
storage of irradiated onions at' ambient condition have been 
developed and demonstrated to the prospective commercial 
entrepreneurs. In-country and inter-country transportation 
studies of irradiated products were performed with 
satisfactory results. Test mar~eting of irradiated products 
in two major cities of Bangladesh was satisfactorily 
conducted covering the entire lean period. 

Semi-commercial level storage and marketing trials in 
cGllabor.tiQn with local industries are being undert.ken to 
obtain information related to commercial performances of the 
irradiated prQducts. Effgrts will be made to make some 
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headway on identification of irradiation treatment and 
processing quality. 

Studies on insect disinfestation and preservation of 
food and agricultural products by irradiation will be made 
on the following arears in the forthcoming years (1988-
1990): 

(1) Insect disinfestation, economic feasibility and 
the efficac? of radiation packaged food and 
agricultural products in comparison to traditional 
method of perservation. 

(2) Se lection and standardization of size, shape and 
durability of insect resistant packages for 
storing food ·and agricultural products (rice, 
pulses, oil seeds and tobacco leaves) after 
disinfestation by radiation. 

(3) Tran~portation studies of irradiated food and 
agridultural products outside Bangladesh. 

For the imp lementation and subsequent commercia 1 
operation of the Gamma Irradiator Plant to be supplied by 
V/O. TECHSNABEXPORT of Moscow under contract no. 54-06-80001 
dated 1.3.85, BAEC has, together with BEXIMCO, formed a 
joint venture company namely Gammatech Ltd. Under this 
company country's first commercia 1 mul tipurpose irradiator 
is under construction and is likely to be functional in 1989 
for treatment of food and medical products. 

II. MEDICAL AND BIOLOGICAL PROJECTS 

NuclearTechnieques for the Diagnosis of Tropical parasitic 
Diseases: 

The project for the Diagnosis of Tropical Parasitic 
Diseases is aimed to develop effective diagnostic methods 
for malaria and philariasis antigen level detection. Most of 
the steps in this project have recently been worked out and 
in vitro culturing of plasmodium would be started soon. 

The samples of 'body fluids were collected from the 
patients suffering from malaria and philariasis. These 
samples were sent to participating laboratories in Bombay, 
Geneva and Lille. We received the results of our samples 
which were sent to Dr. A.M. Samual, Bombay for the analysis 
of samples. In absence of some rare chemicals, samples could 
not be studied in our laboratories and thus the techniques 
for assay could not be established. 

Inspite of severa 1 modifications in the assay 
procedure, the results have been unsstisfactory. The very 
high nonspecific binding properties of the MAb preculudes 
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its usefulness in routine assay procedures. In view of the 
above mentioned prob lems encountered with MAb for 
philariasis no further attempts have been made to ask for 
and evaluate MAb in malaria. 

The project was closed in 1987 but we intend to 
participate in the seminars and symposia in order to 
establish the Immunoradiometric assay(IRMA) in our Institute 
for diagnosis of malaria and philariasis infected patients • . 
Imaging Procedures for the diagnosis of Liver Diseases 

Bangladesh participated in the last RCM held in Bangkok 
from October 5-7 1987 where analyses of liver images 
received by each member state were discussed. 

Bangladesh received 165 such liver images of several 
countries and seven physicians took part in the 
interpretation of these images. Interpretation of liver 
images in the absence of the full clinical history and 
biochemical data was difficult and therefore, scores were 
low. It was suggested that all liver interpretation in the 
laboratory should be done together with full clinical 
information of the patient. 

None from Bangladesh could attend the ReM held in 
Lahore. Therefore, we'could not contribute liver images from 
patients in the meeting~ Subsequently we made 15 images from 
patients and sent them to Dr. Tateno in June 1987. 

We think the project was very interesting and gave 
chances of fruitful excercises with phantom and patient 
images. Discussions in various'coordination meetings were 
very useful and generated many new ideas for getting optimum 
liver images and their proper interpretation. 

The proposed Atlas of Liver Images is likely to be an 
useful contribution of the project. 

Radioimmunoassay of Thyroid Related Hormones: 

Out of five Nuc I ear Medicine Centres, who are 
associated with this project, only Institute of Nuclear 
Medicine (INM) in Dhaka is working on the project and 
Nuclear Medicine Centre at Chittagong is ready to start 
work. Three other centres may start this work shortly. 

During 1987 INM has received NETRIA bulk reagents in 6 
consignments and all of these have been used in the 
Ins~itute of Nuclear Medicine (INM) in Dhaka. At present we 
are localy producing the following reagents: (a) T3 and T4 
hormone free sera (b) Internal Quality Control (IQC) sera 
and (c) standards for T3 and T4 RIA assays. In future we 
have a plan to have our own labelled T3 , T4 and TSH and the 
second antibody. We need training to improve the techniques 
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to prepare the bulk standard and to produce the second 
antibody. 

Monoclonal Antibodies For Immuno-scintigraphy: 

Institute of Nuclear Medicine (INM) in Dhaka is well 
equiped with two gamma cameras (computerised), one 
recti I inear scanner, uptake systems and ultrasonogram. 
Radioimmuoassay (RIA) laboratory is also well established 
with the labeling fac~lities as well as with the data 
processing system. In the Institute we have experienced and 
trained manpower of physicians, physicists and 
radiopharmacists. These personne 1 are acquainted wi th 
theoretical knowledge of monoclonal antibodies in relation 
to lebeling of monoclonal antibody with different 
radioisotopes as we 11 as pharmacokinetics of the I abe lIed 
monoclonal antibodies. The Institute receives a good number 
of brain and liver malignant cancer patients and there are 
also a good number of breast and rectal cancer patients who 
report in different Medica I Co lIege Hospi ta 1 s in the 
country. In this Institute in-vivo kits like sulfur colloid, 
MDP, DTP Glucoheptonate etc labelled with Tc-99m are being 
used which are not specific to tumor. We, therefore, feel 
that there are opportunities to apply the monoclonal 
antibodies for immunoscintigraphy and therapy with the 
prsent facilities at INM in terms of equipment and manpower. 

Aerosol Inhalation Imaging for the Diagnosis of Respiratory 
Diseases: 

Chronic obstructive pulmonary disease (COPD) is a 
com mo n pro b 1 em in Ban g 1 ad e s h. T his 1 e ads to inc rea se d 
morbidity in the absence of specific treatment due to lack 
of proper diagnosis. 

Radioaerosol inhalation study would provide an 
excellent method for early diagnosis of COPD leading to 
effective management of the patient before irreversible 
damage sets in. 

The Institute of Nuclear Medicine in Dhaka provides 
good facilities for this research project. Bangladesh is 
therefore, participating in this project. Bangladesh 
participated in the workshop that was held in Bombay to 
discuss the technical details of the radioaerosol inhalation 
study. The Radioaerosol Nebulizer Generator invented by the 
BARe workers was demonstrated to the participatns. We have 
received one such generator for the research project. 

Radiation sterilization of skin and bone grafts of human and 
animal or~g~n 

In collaboration with IAEA, we have initiated a 
research programme on 'Tissue Banking' for the preservation 
of human and animal tissues for utilization in 
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rehabilitative surgery. Research work is in progress for the 
preservation of human amnion membranes which could be 
utilizd for biological dressings of burn patients. The 
following work have been done on the project during the 
period January to December, 1987. 

(i) Comparative study of the structure and radiation 
sensitivity (UV) of the isolated radio-resistant 
bacteria (MN-1) from amnion membrane with known 
radio-resistan-t one -- Baci 11 us pumi 1 us (B.P.). 

(ii) Cytological study of the effect of different 
intensity of UV radiation on freshly delivered 
amnion membrane. 

(iii) Study of the effect of UV radiation on microbial 
contaminants in amnion membrane ( Oven dried 
40 ':2 oC). . 

(iv) Preparation of sterile (UV treated) amnion 
membrance grafts. 

Summary of the progress of work is as follows:-

1. Procedures have been developed for making amnion 
grafts. 

2. Oven dried (40 +2oC~ amnion membrances could be 
sterilized with UV utilization as burnt dressings. 

3. UV sterilized amnion membrane grafts have been 
supplied to the Hospital (DMCH) for the treatment 
of burnt patients. 

Progress of work would be expedited on receipt of 
equipment expected from IAEA. 

Toxic Elements in Foodstuffs 

The investigations for the estimation of toxic and 
essential trace elements as required by the project protocal 
(Hg, Cd, Cu, Fe, Se, As, Pb, and G) in rice, wheat 
vegetations, fish, milk, egg and drinking water were carried 
out in order to find out if there is any potential health 
hazards frGm these foodstuffs and drinking water. 

Cereals and vegetables were analysed by XRF method & 
validated by PIXE method. For cereals and vegetables except 
As, nQ other toxic elements were found. These were much 
below the permissible limit. 

In the present study, 5 sweet water fish samples were 
analysed using the external beam proton PIXE meth0d. The 
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level of As was found above the detection limit of the 
method ·only in prawn, which is 25.2 ug/g (dry weight basis). 
The maximum permissible limit of As in fish is 3 ug/g. 

Human milk, cow milk and formula milk samples and egg 
yolk were analyzed using XRF and PIXE methods. No toxic 
element, except Pb in two egg yolk, was found in any of the 
samnples analyzed. The level of Pb was found to be 1.70 & 
16.9 mg/kg in these two yolk samples and the latter value is 
much higher than the ma~imum permissible value of 1-5 mg/kg 
for food in general excluding fish & vegetables. 

Cd was detected on ly in the Dhaka Ci ty water supp 1 ied 
from the overhead tank after lifti~g with deep-tube-well and 
the range was 1.03-1.58 ug/L while the range of Zn was found 
to be 18-3800 ug/L with the mean of 181 ug/L for 24 samples. 
Application of electrothermal method, hydride generation 
technique of AAS as well as 57 Co X-ray source excited XRF 
method for some specific elements would be made in near 
future. the application of neutron activation analysis will 
be utilized wh~never the reactor time becomes available and 
a gamma detector expected from the agency is obtained. 

III. UNDP (RCA) REGIONAL INDUSTRIAL PROJECT 

. Tracer Technology in Industry: 

The IAEA/UNDP/RCA Sub-Project on Tracer Technology in 
Industry a 1 though has entered into the second phase J1987-
1991), in Bangladesh, it was initiated only in 19S6, by 
holding the first Executive Management Seminar (EMS) in 
Dhaka during 31 January- 2 February, 1986. The earlier 
participation in the programme was limited only to training 
of a technical person through the first Regional Training 
Course organized in the Bhabha Atomic Research Centre 
(BARC), Bombay, India, in 1983 •. 

Since the first EMS held in 1986, efforts have been 
made to develop and demonstrate a mechanism of transfering 
the technology of radiotracer methodology to some selected 
industries in Bangladesh. 

As a programme strategy, it is required that an 
established host laboratory under the National Atomic Energy 
Authority is identified, which will communicate with the 
local industries for introducing the technology of 
radiotracer methodlogies. In the Bangladesh Atomic Energy 
Commission (BAEC), a Tracer Group consisting of 4 scientists 
has been formed in the Chemistry Di vision of Atomic Energy 
Centre, Dhaka (AECD). 

The Tracer Group in the AECD is reasonably equipped 
with both nuclear and chemical equipment for analytical 
measurements. Some field equipment are, h~wever, tG be added 
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for field demonstration experiments as recommended by the 
field mission expert Dr. S.M. R~~. The possibility of local 
supply of some tracers, e.g. Br, is also there in the 
Radioisotope Production Division of the Institute of Nuclear 
Science and Technology (INST), AERE, Savar, where a 3MW 
Triga MK II reactor is now in operation. 

Two target industries have been selected for tracer 
technology projects and five tracer technology projects have 
been identified which.can be implemented in the target 
industries. The implementation of two of these projects, 
Mercury Inventory and Gas Flowmeter Calibration, has already 
been planned. The demonstration experiment on mercury 
inventroy would be executed in the Chittagong Chemical 
Complex (CCC) in next May. Mr. R.L. Ajmera, Isotope 
Di vision, BARC, has been contacted as the fie 1 d expert for 
this experiment. 

One engineer from the Titas Gas Co. has participated in 
the demonstration experiment of flowmeter (FM) cal ibration, 
recently held In Thailand. His responsibility would be to 
calibrate FMs in his organization with assistance from the 
tracer group in the BAEe. IAEA assistance may be required 
here. 

The other projects would require further field studies 
before implementation is planned. This field study is 
expected to be carried out towards the end of 1988. The 
selected industries in this regard are: 

Ghorashal and Polash Fertilizer Factory (BCIC) 
Chatak Cement Factory (BCIC), Sylhet 
Titas Gas Transmission and Distribution Co. Ltd. 

The Executive Managements of these industrial units 
except the Cement Factory, have been contacted. The 
management wou 1 d glad 1 y accept the techno logy if they are 
convinced of the economic benefits of the technology and the 
radiation safety aspects are ensured. 

NDT Services 

Under IAEA Project No. BGD/8/006 for 1986 on the 
Deve lopment of Non-Destructi ve Testing, Mr. R.F. Vog l, an 
IAEA Expert, undertook an expert mission in June-July 1987 
at Atomic Energy Centre (AEC), Dhaka. 

The objectives of this expert mission were: 

i) To a?sist in setting up NDT Laboratory at AEC, Dhaka. 

ii) To conduct training ef NDT persennel in the use 9f 
NDT techniques: 
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iii) To assist local counterpart in setting up standard 
training programme in basic NDT technique and advise on 
qualification and certification schemes for NDT 
personnel. 

Under IAEA Project No. BGD/8/D06 for 1987 on 
Deve lopment of Non-Destructi ve Testing. BAEC has recei ved 
the following equipment: 

(1) Gamma Ray Projector (1 unit), 

(2) Some Radiographic Testing accessories, 

(3) Ultrasonic flaw detector (1 unit), and 

(4) Ultrasonic Thickness Gauge ( 1 unit ). 

BAEC hosted the Third Meeting of National Co-ordinators 
for NOT subproject in Dhaka from 30 March to 2 April, 1987. 
The NOT National Co-ordinators of Australia, Bangladesh, 
China, India, Indonesia, Japan, Korea, Malaysia, Pakistan, 
Sri Lanka, Thailand and also Deputy Project Manager of Latin 
American NOT Project and UNOP Project Co-ordinator attended 
this Meeting. Main outcome of the meeting was "The Meeting 
reviewed the status of the Project, discussed and finalised 
the work programme for 1987 and a 1 so planned for the 
activities for 1988". 

Four NOT Personne 1 of different organisations in 
Bangladesh attended RCA Regional NDT training courses and 
workshops in 1987 (Japan, India, Korea & Indonesia). 

The NDT Personnel Certification Committee ih active 
collaboration with BAEC organised one four week National 
Training course on UT-1 from 1 to 27 August, 1987 in BAEC. 
16 participants from 8 organisations attended this training 
course. Mr. R.S. Gilmour, of Australia, an UNOP/IAEA/RCA 
Project Expert on NDT, Mr. L. Venkataraman of Atomic Fuel 
Division of Bhaba Atomic Research Centre (BARC), Bombay, 
India assisted this course as IAEA Experts. This training 
course was designed on the basis of IAEA's syllabus TECDOC 
407, Canadian Manuals and ISO Standard N35-E. 

Invitations from IAEA for participation in the RCA 
Regional NDT Training Courses (1988) on RT-2 in India, UT-2 
in Pakistan, SM-2 in China and ET-2 in Korea have been 
received. BAEC is taking necessary action for nominating 
suitable candidates for these training courses. 

The NDT Personnel Certification Committee in active 
collaboration with BAEC has decided to organise one UT-I and 
one RT-I N.tional training courses in 1988 at BAEC. The 
local resource personnel on UT & RT will organise these 
training ceurses. No IAEA assistance in terms of expert will 

9 



be required. Some materials and accessories may be required. 
RCA Project Co-ordinator has already been informed. 

The NOT Per son n e 1 C e r t i f i cat ion C om mit tee in 
collaboration with BAEC has planned to organise one UT-2 and 
one SM-I National training courses for local NOT 
practitioners for 1989. IAEA will be requested to provide 
experts, equipment and materials for these training courses. 

BAEC has been rendering valuable NDT services using 
Radiography, Ultrasonic, Liquid Penetrant and Magnetic 
Particle Testing Techniques to various industries. 

In addition to rendering NOT field services, BAEC 
offers repair services of NOT equipment owned by different 
organisations and a I so offers consul tancy and expert 
services to other organisations'as and when requested for. 

A few private and public sector organisations have also 
NOT facilities and offer NOT services to their own 
installations "and other organisations. Most of the NOT 
personne I of these organisations have been trained in 
National and Regional NOT training courses under UNOP/IAEA/ 
Regional NDT Sub-proejct. 

Present Status of Radiation Processing in Bangladesh 

It has been identified that the following types of 
radia tion processing techno logy has good possibi I i ties in 
Bangladesh: 

Sterilization of medical products 

Curing of surface Coatings 

Vulcanization of Natural Rubber latex 

Cross-linking of wires and cables. 

In the field of sterilization of medical products the 
following studies have been successfully done: 

Survey of the extent of contamination in the 
various locally manufactured medical products 

Radio sensitivities of the commonly available 
microbes 

Dose required for the sterilization of the 
relevant medical products 

Quality assurance of the sterilized medical 
products and 

Survey of sterilized products needed in Bangladesh 
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Some local manufacturers of medical proucts have utilized 
the existing Co-60 source of BAEC to sterilize a limited 
quantity of their medical products and sold in the market. 

Bangladesh Atomic Energy Commission and Bangladesh 
Export Import Company (BEXIMCO) have entered into a joint 
venture in the name of Gammatech Limited for commercial 
utilization of radiation processing in the country. A 
200,000 Ci cobalt-60 source supplied by IAEA would be 
installed in the port city of Chittagong mainly for the 
preservation of food items and the sterilization of medical 
products. BAEC would also use this project for its R&D 
proejct for vulcanization of natural rubber latex. This 
multipurpose plant is scheduled to go into production from 
ear 1 y next year. 

In the field of fibre-polymer composite the R&D work on 
the following products has been done. 

Jute plastic graft co-polymer 

wood plastic composite 

Hard-board plastic composite 

The wood plastic composite has been developed by both 
radiation co-po 1 ymerization and tharma I cata lytic 
copolymerization methods. The composites developed were 
found to have better dimensional stability, moisture 
resistance, fungus/insect resistance and weather durability. 

The research facilities for the curing of surface 
coating is being developed through the assistance of IAEA. 
The research facilities of the vulcanization of natural 
rubber latex is expected to be established within next two 
years. 

During 14-17 March, 1988, an executive management 
seminar was held in Dhaka on the Industrial Application of 
Radiation Processing. In this seminar about 92 participamts 
from 29 Pulic and Private Sector Organizations/Firms 
participated. These representatives have now understood the 
avenues of furthering the collaborative work. However some 
of them would need direct participation by visiting 
countries where practical application of radiation 
processing techniques have been demonstrated. 

Nulear Control System 

(a) Paper: Earlier Bangladesh suggested that the application 
of NCS would be effective in four different phases: 

Phase-I - Increasing the awareness about NCS and building up 
of manpwer:- In this respect the three member IAEA 
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Consultant Mission headed by Mr. Homna of Japan suggested in 
their preliminary report that Government of Bangladesh 
shou 1 d prov ide NCS training courses to mi 11 personne 1 who 
are directly in charge of this specific project and BAEC 
should form one group of members to study the paper 
technology and application of NCS to paper industry in order 
to transfer this knowledge to mill personnel. We may, 
therefore, select one person from each of the 4 mills and 
train them locally and as well as in Regional Training 
Courses when organized under RCA programme and also 
strengthen existing 2 member BAEC team. 

Phase-II - Fasibility study for introduction of NCS:- A 
preliminary feasibility study was carried out in 1986-87 by 
the local engineers of BAEC & BCIC. The said Mission 
suggested tha t Government of Bang I adesh may take the 
feasibility report into cognizance and followup action are 
initiated. 

Phase-III - ACAuisition of NCS from abroad, installation, 
commissioning, -test run service needs etc.: 

The Mission suggested that Government of Bangladesh 
should subsidize to instal NCs in paper industry as training 
and demonstration unit. 

In this respect BAEC will try to convince BCle to 
procure its first NCS in one of the mills. BAEC, however, 
feels that a medium/small size paper mill may be chosen by 
the RCA for installation of NCS and be used as a training/ 
demonstration station. 

Phase-IV - Deve lopmet, fabrication, adaptation and 
assembling of NCS instrumentation. 

This phase would be discussed at an appropriate time. 

(b) Application of NCS in the field of Civil 
Engineering: 

Bangladesh is participating in the programme. One 
Engineer is going to a ttend the forthcoming Executi ve 
Management Seminar on use of Nucleonic Instrumental 
Technique in Civil Engineering in Tokyo, Japan from 24 May 
to 1st June 1988. 

IV. NUCLEAR TECHNOLOGY BASED PROJECTS 

Basic Science using research reactors: 

(a) Bangladesh participated in the workshop on the 
operation and Maintenance of Research Reactors 
held at BARC, Bombay during 16 Nov. to 4 Dec. 
1987. 
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(b) Bangladesh participated in the workshop on IBM 
compatible PC's for laboratory automation held at 
BARe, Bombay during 23 Nov -11 Dec. 1987. 

Bangladesh would like to participate in future 
actvities in the above programme. 

Bangladesh would also "like to participate in the 
neutron beam experiments using research reactors if such 
programmes as proposed by Pakistan during 9th Working Group 
Meeting in Columbo are taken up under RCA. 

In Bang ladesh Neutron beam experiments have been 
planned using two of the beam ports of the TRIGA reactor. 

For R&D work in the field of neutron scattering, which 
is a very powerful tool for both fundamental and applied 
research in materials science and solid state physics, BAEC 
is trying to procure a triple-axis spectrometer through the 
IAEA. 

It will be really worth a while if Bangladesh can join 
the regional collaboration programme on neutron scattering 
comprising some of the South East Asian countries. In fact, 
Dr. V. Dimic, an IAEA expert also recommended that Banladesh 
should joing the programme. 

The R&D work in Neutron Radiogra"phy, a new NDT 
technique for analysis and testing of materials is expected 
to start very soon using the tangential beam port of the 
TRIGA reactor. This program can be taken up as an 
independent collaborative programme of the South East Asian 
countries or as a part of the UNDP/IAEA/RCA industrial 
proj ect on NDT. Dr. Dimic recommended a co 11 aborati ve 
programme on dynamic imaging method. 

Maintenance of Nuclear Instruments: 

The previous IAEA/RCA Project on the "Maintenance of 
Nuclear Instruments" in Bangladesh which was going on for 
the last six years has been successfully concluded last 
year. The project concentrated mainly on the measures of 
good power and environmental conditioning on a few Pilot 
Laboratories. Emphasis was gi ven main lyon the preventi ve 
measures like quality control of the instruments. It was 
carried out by less qualified technical people, the users 
and operators for examples. The highly qualified technical 
people were associated with the tedious task of corrective 
maintenance. A database software for the Computerized 
Maintenance Qf Preventive Matinenance (CMPM) has already 
been developed with the help of IAEA Staff Member Mr. A.M. 
Patanker and is presently awaiting full implementation E)f 
the same. 
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The new IAEA/RCA Project Proposal of a Coordinated 
Research Programme on "Care and Maintenance of Nuclear 
Medicine Equipment in Asia", may be concentrated mainly on 
inventory control, protocols for preventive maintenance and 
faults detection and limited spare parts supply. This new 
Coordinated Research Programme will involve mainly hospitals 
with particular attention to nuclear medical equipment. IAEA 
has already supplied us an IBM-PC, Model 5151 for organizing 
maintenance and keeping up to date data concerning 
equipment. If the said project is approved by IAEA, then we 
have the required manpower and technical accessories to cope 
up with the project, which is definitely worth participation 

V. STRENGTHENING OF RADIATION PROTECTION: 

In order to strengthen the nuclear safety and radiation 
protection activities in the country Bangladesh Atomic 
Energy Commission has recently set-up a new division namely, 
"Nuclear Safety & Radiation Protection Division". An 
Act/Ordinance is also under active consideration of the 
government for promu 19ation to gi ve lega 1 coverage of the 
activities. Dr. M.A. Rab Molla, Director of the Nuclear 
Safety & Radiation Protection Division is currently in 
Australia participating RCA training course on the 
"Development of infrastructure for ensuring radiation 
protection". 

The participations of the related scientists/engineers 
of the Commission in the future· training courses/workshops 
(particularly those mentioned in Annexures III, IV, V, VII 
and X of the RCA proj ect - Strengthening of Radiation 
Pretection, Project Documents - on December 1, 1987) are 
likely to contribute positively in strengthening of the 
radiation proetection activities in the country. 

VI. NEW PROJECT PROPOSALS 

Out of the following 9 new projects proposed Bangladesh 
would like to participate in serial nos. 1,3,4,5,7 and 9. 

1. Use of computers in Technecium-99m Imaging 
2. Use of Nuclear Techniques to study Marine Pollution 
3. Integrated Conrol of Tropical Plant Viruses with 

Nuclear techniques • 
4. More effective Soil Management Practices by 

quantitative assessment of soil erosion and 
sedimentation. 

5. Asian Regional Co-operative project on Food Irradiation 
Process Control and Acceptance - RPFI Phase III. 

6. Archaelogical investigations using nuclear based 
techniques. 

7. Integrated use of isotope techniques in- water 
resources. 

8. Improvement of cancer therapy (Phase II). 
9. Immunodiagnosis of tuberculosis. 
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COUNTRY STATEMENT 

The People's Republic of China 
The 10th RCA Working Group Meeting 
11-14 April 1988, Beijing, China 

ANNEX 36 

The RCA Working Group, since its formation in 1979, has had 
nine meetings in the Member States successively. Now we are 
getting together here in Beijing for the 10th Working Group 
Meeting. 

1n last year, the new RCA agreement entered into force and, it 
is the first time that the RCA programme involves not only isotope 
and nuclear technique application, but also nuclear power and 
radiation protection; the phase II of the UNDP/RCA Regional Industrial 
Project officially commenced; some projects have entered a new 
phase. China actively participated in and sponsored many RCA 
activities and progress made in various projects in China is 
detailed below: 

1. Tracer Application in Industry; 
Tracer application in industry has advanced in many 

aspects. In petroleum. industry, a good example is that ·well-
time number of water injection wells measured with tracer 
technique was increasing from about ~,500 in 1986 to ~bout 
4,000 by the end of 1987. The production of the tracer 131Ba 
labelled microsphere (trade name 131Ba_GTP) will be ex­

tended by the Insitute of Atomic Energy. One project, namely iso­
tope tracer technique in the oil field development to search 
for the potential production zone, is underway at Dagang oil 
field and the Agency in~ends to give it some support. 

During last three weeks, the Third UNDP/IAEA /~r~ 
Training Demonstration on the use of tracer technology'in 
industry was held at the Institute of Atomic Energy, Dagang 
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oil field and Beijing Experiment Chemical Plant as well. 16 
participants from various countries were well trained with 
the knowledge and information of this field. 

2. Non-Destructive Testing (NDT) 
From 1987 up to now, industrial sector, the Chinese NDT 

.Society and its 26 local societies arranged many activities for 
national harmonization among ministries and industrial sectors 
in NDT personnel training, qualification and certification. More 
than 60 NDT training courses in every technique for level 2 
have also been organized. Among the participants, 2130 persons 
got their certificates. At the same time, the State Commission 
of Machinary Industry and the Ministry of Labour & Personnel 
have also held a total of four training seminars for level 3 
personnel on RT and UTe For the training of level 1 personnel, 
696 technical persons have got certificates by passing exami-

I 

nation. Two national Training Courses on UT and RT were hosted 
i 

by SRIM and SNERDI respectively under UNDP/lAEA/RCA supports. 
On our schedule, the 4th Chinese National Conference on 

NDT will be held this year and many seminars or workshops on 
UT, RT, MT, NDT on Non-Metallic Materials and laser-holography 
are being organized. We hope that regional and international 
harmonization and acceptance of qualification and certification 
for NDT personnel could be promoted and suggest, under the UNDP/ 
IAEA Project, some small-scale seminar or other activities or­
riented to new techniques or application in new fields be· held, 
such as NDTtechnique for reactor fuel elements, eddy current 
I 

testing in industrial application and its data processing, appli-
cation of computer for NDT, etc. 

We are very interested in organizing some of above mentioned 
seminars, particularly its first one. 

3. Radiation Technology, Radiation Vulcanization 
of Natural Rubber Latex (RVNRL) 
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According to the programme of test & evaluation of ir­
radiated latex produced in CAIR-BATAN, Indonesia and TRCRE, 
Japan and China will do some tests of medical products this 
year. The first meeting of the National Research Groups (NRG) 
leaders scheduled 5~7' October 1988 will be hosted by Research 
Institute of Rubber Latex Industry at Kunming, China. 

Radiation Curing 
From 7-9 Sept. 1987, the National Executive Managemant 

Seminar on Radiation Curing Technology was convened at Shanghai 
and hosted by Shanghai Applied Radiation Insitute (SAAI) of 
Shanghai University of Science and Technology (SUST). The seminar 
showed that China is already well advanced in this field; but 
commercialization of the technology is yet to be achieved. Now 
the EBcuring facilities in SARI/SUST have finished the pilot 
testing. 

Radiation Crosslinking 
In 1987, an Expert Advisory Group (EAG) Meeting of Radiation 

Crosslinking was hosted by Changchun Institute of Applied Chemistry 
in Changchun, China, 19-20 June. The EAG recommended two Regional 
Training Courses and several National Executive Management Se­
minars for 1988 and 1989. From 15 to 18 June, a Research Coordi­
nation Meeting on Radiation Immobilization of Bioactive Materials 
was convened at Beijing University. 

In 1988, a National Executive Management Seminar on Radiation 
Crosslinking and a Regional Training Course on the same title will 
be held in June and September at Changchun, and Shanghai/Changchun 
respectively. 

Radiation Sterilization 
In 1987, Chinese participants attained to the Regional Training 

Courses on Quality Control and Sterility Assurance, and on the selec­
tion of compatible materials for radiation sterilization. A National 
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Training Course was organized by the Beijing Radiation Center. 
The Beijing Radiation Sterilization Center will be completed in 
this year. 
4. Nucleonic Control System 

In China, some universities, institutes and instrument 
factories produced many kinds of radioisotope instrumrnts incl. 
nuclear gauges ( such as level gauges, thickness gauges, density 
gauges, moisture gauges etc.) They are used in paper industry, 
petroleum, chemical, and iron and steel industries, mineral proc­
cessing, and many others. We are very interested in the NCS 
application in coal industry, civil engineering and other industrial 
sectors. We would like to welcome technical transfer or co-operation 
in this field. 

5. Isotope Hydrology 
The Executive Management Seminar on Isotope Techniques in 

Water Resources Development and following Regional Workshop on 
Isot9pe Hydrology for Asia and the Pacific were held at Beijing 
from 15-26 June 1987. Some thirty Chinese participants attended 
the seminar. This is the final activities within the project funded 

! 

by Australia. The proceeding of the seminar and workshop will be 
published by us with the Agency's support. The presented papers 
cover the areas of water resources development hydrology and 
sedimentology, such as natural and artificial radioisotope ap­
plication in surface and underground: water exploration, studying 
the seepage under dam foundation, ground water movement, stream­
flow measurement in big rivers, sedi~en~ transport in harbours, 
basins and navigation channels etc. 

We support the new proposal for the regional project on 
,integrated use of isotope techniques in water resources in Asia 
and the Pacific Region. 

6. Food and Agriculture 
In January 1988, the National Seminar on Food Irradiation 

Development in China was convened at Beijing with support of the 

4 



Agency. More than 80 papers was contributed. Now in China, more 
than 10 Radiation Centers have been set up, almost all these 
mUltipurpose radiation facilities are; used for radiation steri­
lization, food radiation preservation and radiation chemical 
products. In recent two years we did some marketing trials for 
irradiated foods in hundreds tonnes level, public acceptance is 
OK, some ~economic-·-~. benefits have been go~. We'd like exchange 
information with RCAmember states in this regard, we can now 
offer 3 kinds design of radiation facilities projects. Hopefully, 
the 1988 Geneva Food Irradiation Conference and the RPFI Phase III 
could achieve their goal. 

In 1987, three Research Coordination Meetings of Agriculture 
were convened in China, namely radiation disinfestation meeting, 
semi-dwarf mutants of rice improvement meeting, and azola nitrogen 

I fixation meeting. We have participated some work on improvement 
of domestic buffalo and grain legume. The second ResearchCoordi­
nation Meeting on Nuclear Techniques for Toxic Elements in Food­
stuffs is scheduled in Beijing, only a few days later (19-22 April). 

7. Medical and Biological Application of Nuclear Techniques 
We have participated the projects on radiommunoassay of 

thyroid hormones, radiation sterilization of biological tissue 
grafts, radioaerosol imaging for diagnosis respiratory diseases 
and are interested in such projects as: quantitative evaluation of 
nuclear medical procedures for the diagnosis of liver diseases, 
improvement of cancer therapy, computers and imaging in nuclear 
medicine, care and maintenance of nuclear medicine instruments, 
and development of Tc99m generators using low power research 
reactors. While putting into clinic· use pratice domesticly,we 
can offer some RIA products for thyroid related hormorces, such 
as antiserum and other reagents,some radiation sterilized tissue 

99m 
grafts and also produce Tc using .molybenum target or fission 

molybdenum. 
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8. Others 
As to energy and nuclear power planning, we have parti­

cipated in the WASP user workshop, and do some work on WASP 
program. 

China became a participating member state of the streng­
thening of radiation protection project in 1987, some Chinese 
participated in the Regional Workshop on photon, electron and 
neutron dosimetry in radiotherapy. We are also interested in 
the personal and environmental dosimetry inter-comparison study 
and in setting of reference man. 

9. New Project Proposals 
We support many new project proposals delivered by other 

countries, and we would like also to put forward the following 
new project proposals for consideration. 

a) Radiopharmacy Quality Control 
b) Application of Nuclear Technique for Agriculture 
c) Development on the Preservation of Antique Objects by Gamma 

Radiation Technology, Another Application of Nuclear Tech­
niques in Archaeology 

d) The production of monoclonal antibodies related to RBV and 
the Spread of SPRIA in Asia-Pacific Region 

e) Studies on Diagnosis of Pseudorabies in Swine Using Radiolabelled 
DNA Probe and Monoclonal Antibody Techniques 

f) Early Pregnancy diagnosis in diary cows based on hair pro­
gesterone analysis using radioimmunossay and enzyme immu­
noassay 

g) Production of monoclonal antibodies to rice bacterial diseases 
h) Application of Nuclear Instrument-Computer Controlled System 

in Iron Ore Proccessing Plant 
I 

! I 
The Asia-Pacific Region, with:about 40% of the world po-

pulation and rich in natural resourc~s, ,occupies .an extremely 
important strategic position in international community and the 
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world economy. We are convinced that the Asia-Pacific Region has 
broad prospects in its future development and will have an in­
creasingly important and far-reaching influence in the world. The 
past years witnessed fruitful cooperation between Asia-Pacific 
countries has been achieved. It is our hope that such cooperation 
both bilateral and multilateral, will bear richer fruit in the 
years to come. 

May I conclude by saying that China will continue to host some 
RCA activities in 1989, with the financial support of the Chinese 
Government and arrange proper seminar or training course with 
Chinese financial contribution. 

Thank yout 

- .7 





ANNEX 37 

10th WORKING GROUP MEETING OF RCA MEMBER STATES 

COUNTRY STATEMENT - INDIA 

Beijing, China 

April 11 - 14, 1988 

India is very happy to participate in the 10th Working 

G roup meeting of the RCA membe r states which is being held in 

Beijing. Weare happy to note that this meeting is being hosted 

by China, which has, in the short span of time since joining the 

RCA, very actively participated in the various programmes under 

the RCA. We welcome this opportunity to discuss projects of 

mutual interest in the field of nuclear science & technology with 

scientists of this region so that RCA can make meaningful 

contribution to regional cooperation in the application of nuclear 

techniques in medicine I agriculture and basic sciences in the 

member states. RCA is now in its third extension and is entering 

into a phase of rapid growth. As a founder member of RCA, India 

has taken keen interest in the various activities of RCA and has 

actively participated in many of them. Besides, India has, over 

the years, provided special assistance through its extra-budgetary 

contribution to the RCA. 

During the last year, a major impetus to the nuclear 

research effort in India was provided by the continuous, full-power 

operation (100 MW) of the research reactor Dhruva at Trombay. 

The initial teething troubles experienced in the operation of this 

reactor, which is of a totally indigenous design, were successfully 

overcome by Indian scientists and engineers through ingeneous 

solutions and the reactor is now operating at full power (100 MW). 

In the process, considerable experience has been gained which will 

enable us to meet similar challenges in the future. Besides providing 

a powerful tool for research in nuclear sciences, Dhruva will go a 

long way in achieving a high degree of self-sufficiency in the production 
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of radioisotopes used in medicine, industry I agriculture & research 

in the country. In the area of nuclear power an important step was 

taken recently by constituting the Nuclear Power Corporation under 

the Department of Atomic Energy, which has been vested with the 

res ponsibility for the design, construction and operation of nuclear 

power plants in the country on a commercial Sasis. This has been 

possible because of about 2 decades of experience in the safe & reliable 

operation of nuclear reactors and developing completely iaaigenous 

capability in all areas of the nuclear fuel cycle. The new corporate 

structure for the nuclear power programme will enable greater 

operational flexibility and prompt execution of the projects, thereby 

helping to achieve the targets set for nuclear power generation in the 

country . 

During 1987 India actively participated in all the sub-projects 

of the LAEA/UNDP /RCA Industrial Project on Applications of 

Rad~oisotopes and Radiation Technology. In the sub-project on radiation 

_ processing, a Regional Tral ning Course on sterilisation of medical 

products with special emphasis on materials compatibility was held at 

Bombay during November 1987. The course, attended by 12 participants 

from the RCA countries provided the participants with detailed information 

on materials suitable for radiation sterilisation and the:tests:to"Jle 

carried out on various materials for confirming their suitability for 

radiation treatment. In another Regional Training Course on microbiological 

aspects of radiation sterilisation held at Bangkott, India provided an 

expert for organising practical demonstrations. The National Executive 

Management Seminar (NEMS) on cross linking of wire & cable organised 

at Calcutta was attended by a large number of participants and evoked 

keen interest in the industrial use of E. B. irradiation technology. One 

batch of radiation vulcanised natural latex (RVNL) received from the 

pilot plant operating at Jakarta is being evaluated at the laboratories of 

the Rubber Board at Kottayam in India. The project investigator from 

India participated in the Expert Advisory Group meeting on RVNL held 

at Jakarta during February 1987. In the sub-project on NDT, a Regional 
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Training Course on Radiography (Level 2), organised in August 1987 , 

was attended by 9 participants from the region and 3 local participants. 

I~ the sub-project on tracer technology I India will provide experts 

and equipment to demonstrate the use of tracer techniques in 

chlor-alkali industry in Bangladesh and cement industry in Korea. 

India provided expertsto give lectures at NEMS held in other countries. 

During 1987 two workshops were organised at BARC under 

India's special assistance to RCA. The 3 week's wo:rkshop on 

Operation & Maintenance of Research Reactors was attended by 

9 participants from RCA countries and 12 participants from India. 

The workshop comprising of lectures, demonstrations, and special 

seminars on subjects of topical interest, covered operational aspects 

of research reactors and auxilliary systems and areas such as reactor 

physics, reactor chemistry, health physics aspects etc. The,workshop 

was extremely useful to the participants as gathered during the feed-back 

sessions. Another 3 week's workshop on the use of IBM Compatible 

Personal Computers for Laboratory Automation & Data Acquisition was 

organised at BARC during November--.December 1987, which was attended 

by 11 participants from 8 RCA countries and equal number from Indi~. 

In addition to formal lectures on hardware architecture and int~rfacing 

technique the workshop had adequate demonstrations of PC based 

instrumentation and related project work. 

India is participating in a number of projects in the field of 

medical & biological sciences uDder the RCA. India hosted a workshop 

on Radioaerosol Inhalation Imaging for the Diagnosis of Res piratory 

Diseases in the developing countries, which was attended by 8 scientists 

from the region. BARC has indigellously developed an aerosol generator 

and inhalation apparatus (IGIA) using Tc-99m, which has been in use 

for 10 years at the Radiation Medicine Centre, BARC for clinical 

diagnosis. At the workshop, the IGIA was demonstrated in clinical 

applications and each participallt was familiarised thoroughly with the 
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use of the apparatus. BARC has supplied this apparatus free of 

cost to all participants, whl ch will be used by them for clinical 

work in their own countries. We hope that the participants of this 

project will be able to present their experience with the aerosol 

technique and exchange ideas with other international experts in 

this field during the forthcoming International Symposium on 

Dynamic Functional Studies. .In the project on Imaging Procedures 

for the Diagnosis of Liver Diseases, a specialist from India has 

served as the Editor of Atlas of Liver Imaging being prepared by 

the Agency. 

India is actively participating in the project on development 

of Tc-99m generators using low power research reactors and has 

develo ped titanium molybdate gel system which has been found 

satisfactory for making generators \\i. th activity upto 500 mCi per 

generator. Th.e Tc-99m yield from this generator system is quit e 

high. The eluted Tc-99m has satisfactory chemical & radiochemical 

purity and can be used for the preparation of Tc-99m labelled compounds 

using commercially available cold kits. 

India is participating in the project on Evaluation of Analytical 

Methods for the Determination of Toxic Elements in Environmental 

Samples. Neutron activation analysis & DCP emission spectrometry 

are being evaluated for this purpose and the analytical procedures have 

been standardised. These methods will be applied to items of stable 

food like wheat flour, rice and fish protein samples as also for the 

analysis of intercomparison samples to obtain a comparative evaluation 

of the two methods and validation of analytical methodology which could 

then be used for similar programmes at national level. 

India has an active programme in the industrial applications 

of radiation technology. The second medical products radiation 

sterilisation plant in the country will be shortly commissioned at 

Bangalore in South India and will offer irradiation service to manufacturers 
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of medical products and hospitals located in and around Bangalore. 

The radiation plant for hygienisation of sewage is also expected 

to be operational during the current year and will provide useful 

data for the evaluation of gamma irradiation process for safe 

disposal of municipal sewage sludge. An electron accelerator 

is being set up at BARC for R&D work relating to'the use of 

electron beam irradiation technology for industrial products and 

processes. Work on crosE-linking of wires & cables, curing of 

paints etc. will be initiated using this facility. 

We pro pose that India's contribution to RCA for 1989 

be used for organising regional workshops on the following subjects : 

1) Personnel and Environmental Dosimetry Intercomparison 
Study 

or 

Radioactivity Analysis & Environmental MOnitoring 
using Chemical Analysis & Spectroscopy 

The workshops could be of 4 days duration for 
12 participants.from RCA member states. 

2) Workshop on Nuclear Medicine Instruments Maintenance 

India has expressed the view at the earlier Working Group 

meetings that RCA Projects should be extended to encourage regional 

collaboration in research & development for nuclear power, including 

mineral prospecting, power planning, reactor safety and health and 

waste management aspects. We earnestly hope that more such projects 

will be formulated under the RCA in future. We would be happy to 

share our experience in this area with other RCA member states and 

assist them in the area of manpower ~aining. 
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In conclusion we wish to reiterate our faith in RCA 

as a means of promot~ng regional co-operation in different 

aspects of applications of nuclear energy in the RCA member 

states. We welcome the opportunity to' discuss the various 

issues relating to RCA and the future plans for RCA, at the 

IAEA-RCA seminar scheduled to be held at Jakarta during 

June 1988. 



Mr. Chai 

Country statement of Indonesia 

oth Working Group Meeting of RCA Member states 

Beijing, People's Republic of China 

11-14 April 1988 

Annex 38 

It ~e great pleasure and honour to represent Indonesia for the 

first tJ an RCA Working Group Meeting. As one of the original 

participn the meetings and discussions on the founding of RCA, 

which ba the initiative of the then Director of Bhabha Atomic 

Researche Dr. Raj a Ramanna, I have found indeed a great personal 

statisfachat RCA is very much alive and still flowering, like the 

flowers :ly in bloom in Beij ing. Although ini tially confined to a 

few topiated to nuclear science and technology, RCA programmes now 

cover msas of agricultural, industrial and medical applications of 

direct r:e to the development needs of the less developed countries. 

Ind participates in almost all 

discussenis lOth Working Group Meeting. 

of RCA activities being 

I would like to highlight 

some of ictivities which we have found to be significant, including 

acti vi ti!h are national but which have no doubt been stimulated or 

encouragprevious RCA activities. Hopefully the true significance 

of the Is of RCA could then be brought to light. However I shall 

not replose aspects which have been touched upon by the RCA 

Co-ordinld the UNDP Project Co-ordinator. 

IndustriLications 

The-owned oil and gas company Pertamina has recently decided 

to utililear techniques. To this end, 48 foremen have participated 

in a tI course on radiation protection and tracer applications 

organizeBATAN, the National Atomic Energy Agency of Indonesia. 

About S( wi 11 be trained later thi s year. BATAN wi 11 also train 

Pertaminersonnel who will be directly engaged with nuclear 

applicatthe first of which will be flow-rate measurements and tank 

calibrat 
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BATAN has also been commissioned by Pertamina to assist in the 

evaluation of geothermal resources for power generation, through the 

analyses of 0-18, 0, H-3 and C-14 in hot spring water samples from Java 

Island. For the information of delegates, geothermal power plants of 140 

MW capacity have so far been installed in Java and the total potential in 

Indonesia has been estimated to be as much as 10,000 !N. 

The number of nucleonic control systems installed has increased 

considerably in recent years, from 11 in 1982 to 48 in 1986. The number 

is expected to continue to increase in the future. 

In the field of gamma radiography the number of radiographers and 

operators have now reached 340 and 375 respectively, out of a total 

number of participants in training courses of 521 and 490. In a related 

development, in 1985 the Government established the National 

Standardization Council to unify standards hi therto issued by different 

Ministries and Agencies. In line with the recommendations of the RCA NOT 

Project, a national committee was set up last year to formulate a 

national scheme for certification and qualification. 

Food Irradiation 

Food irradiation has been a research topic at BATAN for more than 20 

years. Much work has been done on delay of ripening, disinfestation and 

eradication of insects, and on related topics such as packaging. Efforts 

since 1983 to convince the Health Ministry to give clearance for certain 

food items bore fruit in December 1987 when the Government decreed that 

spices, grain and tubers were cleared for irradiation. It remains to be 

seen whether commercial applications will be taken up by private 

entrepreneurs. In this respect, continuation of phase III of the RCA 

Food Irradiation Project will be crucial to the commercial implementation 

of food irradiation. Further efforts will be made to obtain clearance 

for dried fish. 
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Radioimmunoassay 

1987 saw successful participation by Indonesia in this project. 

Attempts have also been made to produce reagents locally, and these 

compare favourably with the quality of imported products. Some obstacles 

remain which are insti tutional in character, but these we hope could be 

eliminated in the near future. 

A joint research programme on endemic goitre is under way 

bilaterally in Central Java which may reveal interesting results on the 

prevalence and the poss ible causes of endemic goi tre. Should further 

studies be required on a national basis, then these should certainly make 

use of the experience obtained through the RCA project. 

Energy and Nuclear Power Planning 

The WASP Users Workshop signified an important new addition to RCA 

acti vi ties. The exchange of information was deemed extremely useful by 

all participants and Energy & Nuclear Power Planning will be further 

enhanced. 

These are only a few of the RCA and related acti vi ties which have 

developed during the past year. Many of these acti vi ties have a great 

potential for wide and commercial application. It is appropriate and 

opportune therefore to organize the RCA Seminar at this point of time, 

when almost 16 years have elapsed since RCA's beginnings. Indonesia is 

honoured and pleased to be host country for the Seminar. We wish every 

success, for the forthcoming Seminar and I should like to express the 

hope that the Seminar will produce the right document to guide the future 

work of RCA in successfully utilizing nuclear techniques for the benefit 

of Member countries. 

In this respect, allow me to offer to all Member countries who are 

active participants to RCA to consider the use of the new nuclear 

research facilities which are currently under construction by BATAN at 
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Serpong near Jakarta, for purposes for which RCA has been set up, namely 

to enhance nuclear co-operation for the benefit and welfare of our 

peoples. These facilities include a 30 NW multipurpose reactor, a fuel 

fabrication facility, a radiometallurgy laboratory, a radioisotope 

production facili ty, an engineering and safety installation, a radwaste 

treatment facility, a nucleo-mechanoelectronic facility and facilities 

for neutron-beam research. These facili ties will be operational by 1991 

and the stage of construction will be open for your inspection during the 

RCA Seminar in June. We sincerely hope that suitable RCA projects could 

be developed to make full use of these facilities on the basis of mutual 

co-operation and mutual benefit. 

Lastly I would like to join other delegates in thanking the 

Government of the People's Repubic of China for acting as gracious hosts 

to the 10th RCA Working, Group Meeting, and to you, Kr. Chairman, for 

being an excellent and able Chairman. 

Thank you. 



ANNEX 39 

country statement (Annual Report 1987) 

Japan 

April, 1988 

Mr. Chairman, distinguished delegates, 

Japan is very happy to participate in the lOth 

Working Group Meeting of the RCA member states, hosted by 

the People's Republic of China, a country which has a long 

and illustrious history and which has made significant 

advances in the field of nuclear energy in recent years. 

As you are aware, Japan is actively associaOted with 

the RCA program since its participation in 1978 as it 

strongly believes that RCA provides excellent 

opportunities for the promotion of peaceful uses of 

nuclear energy and it will contribute to the economic 

development and prosperity in the region, bringing about 

scientific, technological and social benefits for each 

member state. 

Japan is promoting the cooperative activities within 

the framework of RCA with particular emphasis on the 

transfer of technical skills and on the development of 

human resources. It will continue to support two large RCA 

projects, namely the UNDP Industrial Project, and the 

Medical and Biological Project. I am also pleased to 

l> 
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inform that Japan notified to the Agency in January its 

participation in the new RCA project on "Strengthening of 

Radiation Protection". 

With regard to this new RCA program, I am pleased to 

report that a project formulation meeting was successfully 

held in Tokyo last November with the participation of ten 

RCA member states. At the meeting, the present status in 

each member state concerning radiation protection 

practice, man-power and other relevant problems were 

reviewed with regard to the application of nuclear 

techniques in industrial and biomedical fields. Possible 

ways and means to strengthen the rad~ation prot~ction 
.. -

capabilities in each country through international 

cooperation were discussed and a framework of this new 

project was agreed upon. Japan will endeavour to support 

the project technically and financially as stated in the 

Project Document. Japan is pleased to support, in 

particular, firstly the training course to be hosted by 

the Australian Government, secondly a workshop for 

"Personnal and Environmental Dosimetry Intercomparison 

Study" to be convened in Japan sometime in October and 

thirdly,.a CRP on "Setting of Referenceman and its Related 

Problems". In this regard, Japan will invite the other 

participating countries to this project for their active 

contribution in order that we may see a successful outcome 

of the project. 
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In respect of project implementation, we have noticed 

that the number of the projects under the RCA scheme has 

been increasing in recent years. This can be taken as a 

reflection of an eagerness to achievement as much as 

possible under the RCA. However, in view of effectuating 

through and effective execution of the projects under the 

present financial circumstances, I would like to suggest 

that the projects be selected and the less active and less 

essential on going projects could be reviewed and 

abandoned if justified to do so. 

In this year, we will have several opportunities 

including this meeting to discuss abqut the RCA. 

activities, such as the RCA Seminar, the Tripartite Review 

Meeting in June and the Meeting of Representatives in 

September. I am convinced that the regional cooperation 

under RCA shall be further strengthened and enhanced 

through these occasions. We must make good use of them in 

order to address whatever problems we may have at hand and 

to bring together ideas and suggestions so that the most 

practicable and constructive solutions may be found. 

It is also my strong conviction that we shall 

continue.to see the spirit of cooperations and 

understanding which distinguishes this regional 

cooperative undertaking as an outstanding example of a 

collective endeavour so active results that are real and 

useful in the field of nuclear cooperation. 



- 4 -

Report on RCA activities in 1987 

A. UNDP Industrial Project 

After the successful conclusion of Phase I, Phase II 

has started in 1987, for which Japan sponsors the 

sub-projects on the radiation processing, non-destructive 

testing and nuclear control systems for paper, civil 

engineering and mineral processing. 

1. Radiation Processing 

In the Phase II of Sub-project "Rediation 

Processing", Japan actiyely participated in four 
~ 

activities, such as radiation vulcanization of natural 

rubber latex, radiation curing of surface coating of wood 

products, radiation crosslinking of wire and cable, and 

radiation engineering. This sub-project has been 

successfully implemented in 1987. 

(I) Radiation vulcanization of natural rubber 

In February in 1987, the 3rd Expert Advisory 

Group Meeting was held in Indonesia where Japanese 

experts participated in drawing the implementation 

plan of Phase II of the project. Based on this plan, 

a scientist from Sri Lanka has carried out, in the 

Jap~n Atomic Energy Research Institute (JAERI), the 

research and development activities on radiation 

vulcanization of natural rubber latex for 6 months to 

develop improved technology. 
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Rubber latex was vulcanized to be used for test 

production of condoms by the Family Planning 

Coordination Board of Indonesia in March 1987 with 

the cooperation of the Japanese expert stayed at 

BATAN for 3 months from January 1987. This project 

will be further implemented with the active 

participation of the Japanese Government aiming at 

the transfer of the technology to industries in RCA 

member states. Our Government is delighted to learn 

that as much as 3 tons of radiation vulcanied rubber 

has been produced for commercial production of 

condoms by the Family Planning Coordination Board of 

Indonesia. 

(2) Radiation curing of surface coating of wood 
products 

The EAG meeting was held in Indonesia with the 

participation of Japanese experts to set down plans 

for modifing the BATAN demonstration plant of 

radiation curing. Two Japanese experts also worked 

to prepare detailed design of the modified 

demonstration plant. 

Japanese experts gave lectures at the Executive 

Management Seminar in Indonesia (March 1987), China, 

Sri Lanka and Pakistan (Sept. 1987). These seminars 

were effective in encouraging industries to use this 

technology in commercial production of surface coated 

wood products in these countries. 
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(3) Radiation crosslinking of wire 

Wire industries in Japan have extensive 

experience in commercial production of radiation 

crosslinked wire, which can be transferred to other 

RCA countries. Two experts from Japan attended the 

EAG meeting in China to set down the implementation 

plan of this project in June 1987. 

(4) Radiation engineering 

This activity was initiated in the Phase II to 

provide basic technology for radiation application in 

industry. The first training course of radiation 

engineering was held in Japan, organizedby·,.JAERI in 

October 1987 for 2 weeks with the 10 participants. 

2. Non Destructive Testing (NDT) 

NDT is the largest sub-project in Phas~ II in which 

Japan actively participates. 

The implementation of this sub-project during the 

past one year is described as follows: 

(1) An expert participated in the 3rd National 

Coordinators Meeting held in Bangladesh in March 1987 

to formulate the project plan for 1987 and 1988. 

(2) ·An expert participated in the National Training 

Course in Indonesia in August 1987. 

(3) The Japanese Society for Non-Destructive 

Inspection (JSNOI) hosted a workshop on NOT for 

non-meta1ic material in Tokyo in August 1987. 
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(4) An expert participated in the National Training 

Course of NDT in China in October 1987. 

(5) An expert participated in the Regional Training 

Course of NDT in Indonesia in october 1987. 

(6) An expert participated in the Regional Workship 

in Malaysia in October 1987. 

(7) An expert participated in the National Training 

Course of NDT in Korea in December 1987. 

3. Nucleonic Control Systems 

(l) Two Japanese experts visited Bangladesh, 

Indonesia and Thainland as members of the consultant 

mission for the NCS in paper industry in Jaly 1987 to 

promote technology transfer. 

(2) Two Japanese experts visited Korea, Thailand, 

Malaysia and Singapore for the preparation of a new 

project in the application of NCS for civil 

engineering in September 1987. 

(3) The Japan Atomic Industrial Forum conducted the 

Executive Management Seminar on NCS in the steel 

industry in October 1987. 

B. Medical and Biological Application Project 

Japan has been particularly interested in promoting 

application of nuclear techniques in the medical and 

biological field, since these deal with the problem of 

health which are of common interest to all RCA member 

states. Among several subjects in the field, emphasis has 
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so far been placed on radiation therapy of malignant 

disease and nuclear modicine. 

1. Radiation therapy 

With regard to radiation therapy, a coordinated 

research program (CRP) on "Improvement of cancer therapy 

by combination with chemical and physical means" which 

started in 1983 has been concluded in 1987. This CRP is 

expected to be followed by a new CRP which will have 

well-defined objectives to deal with the specified needs 

of the member states in the field of cancer therapy. In 

this regard, it seems to be most desirable to hold a 

consultant meeting before finalizing"a spe.cific ·,.subject 

for this particular CRP. With regard to the training 

program in this subject area, Japan would like to support 

the program of a training course on brachitherapy of 

uterus cancer useing RALSTRON, which was once hosted by 

the Malaysian Governmetit in 1986 with quite a successful 

results. This program activity is well justified in view 

of the increased number of RCA member states which have 

now acquired, and started using RALSTRON in their national 

anti-cancer campaign (Malaysia, Philippines, Thailand, Sri 

Lanka, Korea, etc.) 

2. Nuclear Medicine 

With regard to nuclear medicine, a CRP on 

"Quantitative evaluation of nuclear medicine procedures 

for the diagnosis of liver diseases" was concluded last 
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year with a remarkably fruitful result. Japan is pleased 

to support and initiation of another CRP in this area, 

namely a crp on "Exact title". 

3. Others 

In support of the RCA program, the Government of 

Japan has been conducting a series of JICA group training 

courses on medical and biological application of radiation 

and isotopes, inviting each year about 10 to 12 experts 

from RCA countries. In 1987, a course was convened on 

nuclear medicine. A workship meeting for two weeks' 

duration is planned to be held in August 1988 on the 

general field of medical and biological applicat~ons of 

radiations and radio isotopes, inviting senior scientists 

who would represent such subject areas as radiation 

biology and bionucleonics, nuclear medicine, radiotherapy, 

and radiation protection including environmental sciences. 





ANNEX 40 

STA'1D'~ENT OF THE REPUBLIC OF KOREA 

TdE lOth WORKlliG GROUP t-1EEI'ING OF RCA t-lEMBER STATES 

BEIJIi~G, 11m PEOPIE'S REPUBLIC OF CHINA (APRIL 11-14, 1988) 

Mr. Chairman; 

The Republic of Korea is very happ}7 to participate in the lOth 
\ 

\'Jorking Group Meeting of RCA M:rnber States. On behalf of the Korean 

delegation, I \vould like tq, join the previous speakers in extending 
.. 

my heartfelt congratulations on your -'election as Chainnan of this 

RCA \·Jorking Group !vleeting. ~~ delegation is fully convinced that 

your leadership will bring this meeting to a successful conclusion. 

!v~ delegation also wants to express its sincere gratitude to the 

Government of the People's Republic of China for the excellent 

arrangem:rnts prepared for this meeting. 

Mr. Chairman; 

It is well recognized by all M:rnber States that the RCA has made 

great contributions over tPe past 15 years to the' developrent and 

applicatio~s of nuclear technology in the Asian and Pacific Region, 

though sanewhat restricted to radioisotope applications. 



The Republic of Korea is pleased to note that it has greatly 

benefited by the RCA projects since its inception, and wishes to 

express its warm appreciation to the Agency and all RCA M::rnber States 

for their cooperation and assistance in RCA activities. 

It is our firm conviction that the RCA has been an effective 

v~1icle in accelerating applications of nuclear technology among 

t-'Ernber statesG Korea takes pleasure in errphasizing that it will 

continue to actively support RCA activities in the future. 

Mr. Chairman; 

'!he Republic of Korea strongly believes that the benefits of 

nuclear tedmology for pavver and other peaceful uses should be fully 

available to any country which has demonstrated a firmcammitment to 

non-proliferation and has scrupulously abided by it. We have the 

sincere desire to share vlith RCA t·Ernber States our experiences and 

technology in nuclear applications accumulated over the past 25 years. 

In keeping with this, Korea had the pleasure of hosting the RCA 

Regional W:Jrkshop on Photon, Electrcn, and Neutron DosimetJ:y in :Radio­

therapy last June under our full financial support. We also hosted 

t.~e RCA Regional Training Course on t-bn-destructive Testing at the 

Korea Advanced Energy Research Institute. 



tJEanwhile, I am happy to report that Korea will host the RCA 

Hegional Training Course on Nuclear Power Project Planning and ImplC'ln-cn-

tation this coming November for three weeks under full financial support 

of the Korean GoveD1I11el1t. As the 12th largest nuclear energy prcducing 

coun'L.ry in the world, the purpose of this course is to share with RCA 

and other IAEA lI'.ember States our experiences in nucJear power plarming 

and implementation. '!he training will be open to about 15 candidates, 

providing participants with an overview of practical ele.ments involved 

in planning and :i.rnplerrentation of nuclear power projects, with emphasis 
\ 

on nuclear power project management from pre-project activities to 

plant operation. 

I~. Chairman; 

At this time, Korea would like to briefly make a few corements on 

OCA's 1987 and future activities. 

First of all, we are pleased to recall the major events of 1987-

the new RCA Agreenent entered into force in June, and Phase II of the 

UNDP IRCA Regional Industrial Project officially carmenced in Hay. 

It should also be mentioned that the Republic of'Y..orea joined Japan, 

Australia and India in beccming a donor country. He also wish to 

note with satisfaction that the new long-tenn project, Strenghtening of 

Radiation Protection, was launched in 1987 under the main support of the 

Japanese Goverment in response to anticipated increases of radiation 

exposure to ~'orkers and the general public, utilizing applications of 

nuclear technology in medicine, industry and agriculture. 



Anong the RCA activities planned for 1988, Korea particularly 

wishes to indicate with pleasure the RCA seminar to be held fr.i.s coming 

June in Indonesia. We feel that the Sern:ina.r is timely and rrost 

appropriate for futher effective operation of the RC:A instrument, 

taking into account that the neN RCA has entered a new phase after 

fifteen years of operation. Korea will actively participate in the 

Seminar for its successful outcc:rne. 

t1r. Chainnan i 

Concerning the existing ICA technical projects, we will ccmrent 

on them at the Technical Sessions, introducing our main acti vi ties 

and also suggestions for the future. 

Concltrling my staterrent, I would like to stress that Korea will 

continue to support the RCA technical assistance and cooperation 

proj ects. We also look forward to our m:x:1ern research and training 

facilities being used for IAEA/RCA Regional activities. 

'lhank you. 



ANNEX 41 

aJTJl\1TRY STAT.EMEr .. "T BY MALAYSIA 

10TH '\DFXING GROUP MEETING OF RCA-MEMBER STATES, 
E€ij ing, People f s Republi c of O1ina 

11-14 April 1988 

Mr. Cllainrn.n, 

It is an honour for Malaysia to participate in the 10th. Working Group 

meeting of the RCA Member States here in Beijing, People's Republic 

of anna. Malaysia has been associated with RCA activities since its 

inception and has maintained active participation in the various RCA 

acti vi ties over the past years. '!he country also believes that RCA 

has served a very useful purpose in p:rorroting and strengthening 

regional cooperation among member states in various field of nuclear 

science and technology. Malaysia concluded the third extension of 

the RCA a.greeIl'Ent wi. th the lAEA on 13 November last year. 

Briefly here are the activities and the progress'of some of the 

projects which Malaysia are participating: 

1. Regional Industrial Project: 

a) Tracer Technology 

In Malaysia, the utilization of tracer and sealed-source 

of radioisotopes in natural and engineered system and their 

related fields is now picking up. Cbncerted efforts in 

promoting the application.oi· nuclear techniques in the 

country are being carried out by the Nuclear Energy Unit, 

including progranme of visit, mmagerrent saninar and denons­

tration on tracer and sealed-source application at various 

industries and government institutions. The various industrial 

surveys indicated that the potential for the application of 

tracer and sealed-source of radioisotopes in Malaysia is 

considerable, in particular, the oil/gas/petroleum, cement, 

petrochemical, chemical, paper and steel industries. Under 

the RCAjtJNI)E project, last year, Malaysia received the service 

of the regional expert who participated in our National 

Seminar on the application of Nuclear Techniques in Industries 

and mini saninar and derronstration on tracer and sealed-source 
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of radioisotopes applications in oil/gas/cherr.dcal industries. 

This year, 2 participants from Malaysia took part in the 

national training demonstration on gas-flowmeasurernent in 

Bangkok ~hi~e.another 2 participants ~t~ended the regional 
training course on industrial tracer applications in the People's 

Republic of China. 

b) NOn-Destructive Testing 

Last year, Malaysia fonned a national comni ttee of NIJr 

comprising of representatives from various governmental 

research institutions and private carpanies. Malaysia also 

hosted the RCA/UNDP Regional Workshop on Qualification and 

Certification of NIJr personnel on 12-16 October last year 

as well as sending participants to the various NOT courses 

organised under the project. Under the national qualification 

and certification schene for the NIJ.r personnel, three national 

courses will be conducted this year. '!hey . are Radiography 

Testing (Level I), Radiography (level II) and surface method 

(Level I - liquid nngnetic particle and penetrant). Malaysia 

provided a lecturer for the national training course on neutron 

radiogr~hy at ~TAN, InCbnesia in February 1988 and will 

provide another lecturer for the regional training course on 

ultrasonic (level 2) in Lahore, Pakistan in Septanber this 

year. 

c) . 'Radi ati6n 'TeChnology 

UDder the sub-project Radiation Vulcanization of natural 

Rubber Latex, Malaysia rec.t.eved:1:\\o C9~igmnents each of 

200 Ii tres of irradia ted latex fran BATAN and 'meRE. The 

latex has been analysed for n:echanical properties and 

processeability. A national research group on radiation 

processing of natural rubber was established .last year with 

the overall obj ecti ve to develop kno\\how on all techno­

econamdcally viable aspects of radiation techniques in 

rubber and latex processing and technology. 

A new radiation technology centre consisting of a 200 KCi 

Co-60 source and associated laboratories will be constructed 
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at the Nuclear Energy Unit very scx:m. The centre is expected 

to be operational towards the end of this year. The facility 

will be used nninly for sterilization of zredical products, 

food irradiation and research acti vi ties. It is expected 

that other facilities such as the Electron Beron 1hchine will 

also be made available at the centre in the near future. 

Mtlaysia will also organise. a national training course on 

Badia tion Cllemistry with the assistance from IAEA towards 

the end of this year. '!be purpose of the training course 

is to provide infonnation on the basic techniques used in 

radiation research and fundamental principles and knowledge 

of radiation chemistry of water, aqueous systems, organic 

systeIlE and polymers. The training course is intended to 

complement the application-oriented training courses 

organised within the RCAfUNDP project. 

d) Nucleonic Control System in Industries 
(steeL,. paper, mining and . civil engineering) 

The use ·of NCS in industries in Malaysia is still in its 

ear ly stage. However, through the pronntional programne 

which was initiated by the Nuclear Energy Unit in cooperation 

wi th the IAEA (BCAjUNDP industrial project), it is found that 

the number of industries interested to install the system has 

increased. 

Briefly,. there are t\\Q paper mills and 2 mineral industries 

which have installed t~e system. Others are looking positively 

to install the systan in their industries. In the field of 

civil engineering, a small nun:ber of. government and private 

ci viI engineering sectors have used nuclear gauges for measuring 

density and ll'Disture content of soil and soil agregate. As 

for the Regional Elf) on civil Engineering, which will be held 

in 1bkyo on May 1988, I.AEA have awarded two .places for Malaysia 

to participate. 
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20 Medical Projects: 

a) Developrrent of Radiation Protection Infrastructure 

The visit of the RAPAT mission to the country in 1985 \V3S 

IJX)st welcane. The mission identified the overall requirenent 

for radiation protection in the country. Based on its re ~comnen­

dation, a national radiation protection progran:ne was launched 

involving two main institutions namely the Nuclear Energy Unit 

(urn) and the Atanic Energy Licensing (AELB). Malaysia parti­

cipated in the project fonnulation meeting in Tokyo last year 

and has officially info:rmed the lAEA of its acceptance of the 

project doc1.1l'OOnt. Malaysia also sent no participants to the 

first training course under the project in Australia. With 

regards to the research activities, Malaysia participate in 

both em> f s i. e in f The study of Envirormental Ik>se M3asurement' 

and 'Setting of Reference Man and its Relate~ Problems - Canpi­

lation of Physiological and Sociatal Parameters' . 

b) Maintenance of Nuclear and Related 
-Equipment -in Medicine 

Malaysia participated actively in the earlier RCA project on 

maintenance of nuclear instruments. We are very happy tc;> note 

that a new acA project on 'maintenance of nuclear and related 

equiprent in lll3dicine' -was approved and will be inplen:eIited 

this year. Malaysia will participate in the project fonnulation 

neeting in India this year. '_ 
•••.• • # 

... 
The maintenance of all 1<inds in nuclear instr\.lIrent in Malaysia 

presents numerous difficulties. ~ali ty equipnent often lies 

idle because it has becane unserviceable through lack of or 

JX)Or maintenance. There are several reasons for such a 

situation such as: 

i) lack of suitably qualified naintenapce personnel, 

ii) inadequate technical support fran local suppliers 

representing the manufacturers, 

iii) lack of supply of spare parts in the local market, 

i v) wide variety of nuclear equipnent, 

v) no in-house capabilities for repair or servicing 

in most institutions. 
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The Nuclear Energy Unit plans to rectify this state of 

affairs by establishing a project on the 'Development of 

training on the maintenance of nuclear instrument'. One 

important task for this project will be the training of 

staff in order to achieve a higher level of efficiency, 

reliability and qualit~y of work, 

3 . Agri culture Proj ect : 

a) Food Irradiation 

In M:tlaysia 1 no i tern pertaining to irradiated food has been 

cleared for consumption under the food Act 1985. Activities 

pertaining to importation, ruqJortation, processing and others 

of irradiated food require the approval by the Director General 

of Health. However, R&D activities on food irradiation are 

still being carri,ed out by the various research insti tutioris . 

Research acti vi ties in this area include v.ork on export­

oriented caIJIDdi ties such as black and white pepper, cocoa 

bean and such carnodi ties as fruits, vegetables, aniIml feed, 

sea-food and others. 

Under the RPFI phase II project, Malaysia concluded t\.ro new 
. . 

research contracts with the IAEA: 

i) Food product technology: incorporation of 

irradiated. spices into meat product . . 
ii) Mll tipurpose facilities for food and site 

specific. 

A project ccmni ttee rreeting of the RPFI phase II was held 

in Malaysia in October last year. 



- 6-

New Project Proposals 

~blaysia strongly supports the following projects to be included 

in the new RCA programre: 

a) Integrated oontrol of tropical plant viruses 

wi th nuclear technique. 

b) Asian Regional cooperation project on food 

irradiation process control and acceptance. 

c) Integrated use of isotope technique in water 

rer.ources. 

d) Use of carputers in Techn1tium - 99 m Imaging. 

In conclusion, Malaysia wishes to e~ress its satisfaction with the 

implerrentation of the various RCA activities so far. We are looking 

forward to the RCA Saninar in Jakarta in June this year. during which 

RCA acti vi ties, its role and its future will be discussed and 

reviewed. 



COUNTRY STATEMENT - PAKISTAN 

FOR 
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ANNEX 42 

The Regional Cooperative Agreement for Research, 

Development and Training Related to Nuclear Science and 

Technology (RCA) is a valuable link between the IAEA Member 

States of South East Asia and the Pacific. RCA has completed 

15 years of its successful existence and it has now been 

extended for the 4th time for another period of 5 years. 

Looking at the benefits attained and the performance of the 

RCA, we believe that it will further continue to playa very 

useful role in promoting peaceful uses of nuclear techniques 

in industry, agriculture, biology and medicine. 

Pakistan feels great pleasure in participating in the 

RCA activiti~s and we are happy that this 10th Working Group 

Meeting of RCA Member States is being held ~n Peoples Republic 

of China, the friendship of which we greatly cherish. Though 

China is a new comer to the RCA, it has been actively partici­

pating and contributing to the activities of the RCA. 

I would now like to discuss the activities carried out 

during 1987 under the RCA. 

A. UNDP (RCA) REGIONAL PROJECT ON INDUSTRIAL 
APPLICATIONS OF ISOTOPES AND RADIATION 
TECHNOLOGY. 

Pakistan has greatly benefited from the participation 

in Phase-I of the Industrial Project. We are also participating 

in the Phase-II of this Project and the progress achieved during 

last year in the sub-projects is given below: 
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1. Non-Destructive Testing (NOT) 

The training courses for the certification of NOT 

personnel has been initiated on the guidelines (ISO/TC/135; 

N35-E) recommended by RCA. Three other training courses namely 

UT-l, UT-2 and RT-2 were also held during 1987 and 32 persons 

were certified. Two of our scientists visited South Korea and 

Malaysia as RCA experts. During 1987 our scientists went to 

China, Indonesia and South Korea for participating in the 

Regional Training Courses. One scjentjst participated in 

Regional Workshop on NOT Examination of Non-Metallic Materials 

held in Tokyo from 31st August to 4th September 1987, while one 

participated in the Regional Workshop on Qualification and 

Certification of NOT Personnel held in Malaysia from October 

12-16, 1987. From the four courses planned for 1988, SM-2 is 

being held from 27 March to 14 April, 1988, while regional course 

on UT-2 will be held from September 12-29, 1988 and ET-2 from 

November 27 to December 15, 1988. 

2. Tracer Technology 

The recommendations of the UNDP/RCA Meeting of Nationa] 

Coordinators for Industrial Tracer Application, held at Lahore, 

Pakistan, from December 1-4, 1986 were submitted to the IAEA. 

The Agency has agreed to the proposal for survey of different 

industries to explore the possibilities of radiotracer application 

and has appointed an expert to help local s~ientists. An overview 

and tabulated informations about "Industrial Radiotracer Applications 

and "Radioisotopes Instruments" highlighting the sensitivity of 

radiotracer techniques were prepared and supplied to various concerne 

industries.A questionnaire about the use of radioisotopes instruments 

and topics of interest to local industry has been devised and distri.­

buted to the related industries. 

3 • Radiation Processing Technology 

(a) Radiation Curing 

A National Executive Management Seminar on "Radiation 

Curing Technology" was organized at Lahore from 19-21 Sept, 1987. 
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More than fifty participants from various organizations and 

local industries of wood, paper, paper board, chip board, 

paints, steel and packaging industry participated. One of 

our scientists attended the RCA Training Course on "Radiatiion 

Engineering - "Electron Beam Facilities" at Takasaki, Japan 

from 19-30 October, 1987 where papers on "Status and Potential 

for Accelerator Applications in Curing Technology in Pakistan" 

were presented. 

(b) Radiation Sterilization 

Two of our scientists attended the RCA Training Course 

on "Quality Control and Quality Assurance of Medical Products" 

held at Bangkok, Thailand from 5-16 October,1987. 

(c) Radiation Crosslinking 

Efforts are underway to set up a laboratory for R&D 

work in radiation crosslinking application to wire and cables. 

With the assistance of RCA, a Seminar will be held at Lahore, 

Pakistan from July 4-5, 1988 to acquaint the loca] industry 

with the advantages of radiation process over the continuous 

vulcanization (CV) procedure. Technical pap~rs and reports will 

be presented for the benefit of the industry. 

4. RCA Forum on Nuclear Techniques in Industry 

In order to increase the use of Nuclear Techniques in 

Industry and to foster better links between scientists and 

industries, it is suggested that RCA-UNDP-IAEA project on 

"Industria] use of Radioisotopes" should support a "Forum 

on Nuc]ear Techniques in Industry" in each RCA Member State. 

Such a body should hold regular conferences every year, where 

the representatives of the relevant industries and tpe relevant 

experienced scientists get together and discuss the ways and 

means of increasing the use of Nuclear Techniques in Industry 

for the economic benefits of the Industry. Such conferences 

should be supported by the funds of this project. Annual 

regularity in these meetings, ·it is hoped, will greatly enhance 

the use of Nuclear Techniques in Industry. 
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B. FOOD AND AGRICULTURE BASED PROJECTS. 

PAEC has established 3 Agricultural Centres where research 

is conducted on the evolution of food and cash crops using nuclear 

techniques. So far a number of high yielding, disease-resistant, 

insect-resistant and better quality varieties of wheat, rice, 

cotton, chickpea and mungbean have been released for genera] culti­

vation in the country. In addition, preservation of food products 

by irradiation and economic utilization of salt-affected lands have 

been thoroughly investigated. The Commission is also establishing 

a National Institute for Biotechnology and Genetic Engineering which 

would carry out R&D and pilot scale studies in agriculture, health, 

energy and industry. 

1. Regional Project for Food Irradiation, Phase-II. 

The project on "Commercial trials on Radiation Preservation 

of Onions under Tropical Conditions" is in its third and last year 

of execution. Preservation of onions by irradiation on commercial 

scale.revealed that irradiation treatment with 0.1 kGy and subsequent 

storage at ambient conditions under shade after packing in wooden 

crates extended the shelf life of onions up to 6 months as compared 
o 

to low temperature storage (20C) at which the bulbs could be stored 

for 4 months only. Irradiation processing significantly reduced 

losses due to sprouting, rottage and dehyderation without affecting 

consumer acceptability. The cost of irradiation was estimated about 

Rs.48 per ton. The Principal Investigator of this project attended 

the Project Committee Meeting of RPFI - Phase-II, held at Kuala 

Lumpur, Malaysia in October 1987. 

2. Semi - Dwarf Mutants for Rice Improvement. 

Thirty single plants were selected on the basis of reduced 

height from the segregating generation (M 2 ) originating from 

Basmati 370 seed irradiated at 150 to 250 Gray. Nine elite semi-

dwarf mutants, namely DM-16-5-1, DM16-5-2, DM-107-4, DM-24, DM-25,DM-2 

DM-28, DM-38 and DM-179-1 were evaluated for different agronomic 

traits. Reduction in plant height of the mutants was accompanied 

by a corresponding reduction in peduncle length, length of each 

of 6 internodes and panicle length as compared to the parent 
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variety Basmatj 370. The mutants also scored high~r values of 

harvest index and outyieJded Basmatj 370. Genetjc studjes on 

semj-dwarf mutants were undertaken to find out the genetjc 

control of plant height in a 6 x 6 diallel set of crosses. 

The analysis reve~]ed a complementary type of gene interact jon. 

Of al] the mutants, DM-15-11 possessed maximum number of recessjve 

alleles. The project is now completed and the Principal Investj­

gator of this project attended the final meeting of the project 

held at Hangzhou, Peoples Republic of China, from 6-10 July, 1987. 

3. Use of Induced Mutations for Improvement of 
Grain Legume Production. 

A number of blight resistant mutants of chickpea have been 

selected. A promising blight resistant mutant CM-88 has been 

extensively evaluated in multilocational yield trails. The mutant 

out yielded the parent variety and several other entries. Twenty 

wilt resistant mutants have also been induced in blight resistant 

lines to combine resistance against both the diseases. The project 

is completed and the Principal Investigator of this project attended 

its final meeting held at Pullman, Washington, USA from 1-5 July,1986. 

C. MEDICAL AND BIOLOGICAL APPLICATIONS OF NUCLEAR 
TECHNIQUES. 

Pakistan Atomic Energy Commission is using nuclear techniques 

for public health care services very effectively by operating 9 

Medical Centres in the country and is providing diagnostic and 

treatment facilities for cancer and allied diseases. The Nuc~ear 

Medical Centres are functioning in close cooperation with major 

teaching hospitals in the country. Pakistan is participating in the 

following medical and biological projects under the RCA: 
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1. Imaging Procedures for the Diagnosis of 
Liver Diseases. 

The project was started in October, 1984 and has been 

completed in pctober, 1987; 7 PAEC Medical Centres participated 

in this study. In September, 1986, 177 liver images from 7 

participating countries of the region were received and inter­

preted by 11 nuclear Physicians belonging to 5 Nuclear Medical 

Centres of Pakistan and results submitted to NIRS in early 1987. 

In the 2nd Research Coordination Meeting held at Lahore, it was 

decided ~hat the Agency will publish an "Atlas" on liver images 

originated from this region. The Principal Investigator from 

Pakistan was nominated as a member of the expert panel for 

selection of suitabJe images for the "Atlas" at the 3rd and final 

Research Coordination Meeting held at Bangkok, Thailand in October, 

1987. 

2. Photon, Electron and Neutron Dosimetry 

Two scientists from Pakistan participated in the Workshop 

on Photon, Electron and Neutron Dosimetry in Radiotherapy, held 

at Seoul, Republic of Korea, from June 8-19, 1987. A research 

project proposal on this aspect is being submitted to the Agency 

for funding. 

3. Nucleai Techniques For The Diagnosis of 
Tropical Parasitic Diseases. 

The project started in August 1983 and has been completed 

~n September 1986. Hyperimmune and IgG normal sera were prepared, 

purified and labelled with 1-125. Malarial parasite culture§were 

procured and it is planned to obtain monoclonal malarial antibody 

from Thailand to standardize the solid phase RIA (SPRIA) for 

malarial antigens. 
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4. Radioaerosol Inhalation Imaging For The Diagnosis 
of Respiratory Diseases in the Developing Countries. 

At the first meeting of this new project held at Bombay 

in November'J 1987, it was decided that each, participating Institute 

will receive aerosol equipment from the Agency and try to complete 

50 patient studies before August, 1988. So far, we have not received 

the equipment nor any further information from the Agency regarding 

despatch of the equipment. However, a slightly different type of 

aerosol equipment, designed and fabricated by PAEC, is being used 

for som~ patient studies. It will, however, be prefered if studies 

are carried out on the equipment to be supplied by the IAEA so that 

the images obtained may be comparable to other laboratories of the 

region. 

5. Low Temperature Sublimation 99m Tc Generator. 

Low temperature sublimation 99m Tc generator reached 

Pakistan in January, 1987 and its operation and handling was 

demonstrated by IAEA expert. Since then the generator has been 

under test for the purpose of its evaluation. About 45 useful 

sublimations have so far been made. The product quality was 

thoroughly checked after which 9 sublimations were used on 

actual patient studies in two hospitals. Radiochemical purity of 

the sublimated 99m Tc using instant thin layer chromatography 

was found to be more than 96% and the radionuclide purity of the 

product with respect to gamma emission was almost 100%. After the 

decay of the product radionuclide, a B-impurity of long half life 

has been detected. 

During the period of evaluation over half a curie of 

99m Tc has been obtained with this low temperature sublimation 
99m Tc generator with very low reacter availability. The system 

also worked smoothly without any maintenance problems. The users 

at the Medical Centres compared sublimated and fission based 99m Tc 

and have obtained comparable and satisfactory results. The technique 

has, therefore, yielded very encouraging results and has a good 

promise. 
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6. Radiation Sterilization of Biological Tissue 
G.rafts .. 

Over one thousand samples of amniotic membrane have been 

preserved after collection by freeze drying, packaging and irra­

diation at 25 kGy. There were no significant changes in the samples 

upto one year. The colour of the membrane remained unchanged 

although there was slight discolouration in the polyethylene bags. 

Sterility of the membranes was maintained for one year. There were 

no significant differences in NMR patterns between fresh, freeze 

dried and radiation sterilized amniotic membranes. A clinical trial 

of the amniotic membranes is being carried out at the Burns Unit 

of the Department of Plastic Surgery, Civil Hospital, Karachi.A 

research project on Radiation Sterilization Practices for Tissue 

Grafts and Tissue Banking is being submitted to the Agency for 

funding. 

7. Radioimmunoassay of Thyroid Related Hormones. 

Pakistan has achieved capability to produce standards, . 

Internal Quality Control (IQC) materials and Tracers for T4, T3 and 

for super-sensitive (S.S) IRMA TSH. Locally prepared reage~ts are 

used for routine diagnostic services provided to the patients. 

During the second meeting of the National Coordinators held at 

Bangkok from 3-5 February, 1988, interest was shown to make available 

INMOL Tracers specially the 1-125 labelled monoclonal anti-TSH for 

S.S. IRMA to the Member States. Similarly PEQAS (Pakistan External 

Quality Assessment Scheme) for thyroid related hormones operative 

in the country since 1986 was very much appreciated and regional 

extension of this scheme to Member States was considered. Pakistan 

will consider positively such proposals and will extend its maximum 

cooperation to the programme to stimulate the activities under the 

project. 



9 

8. Determination of Toxic Elements in Pakistani 
Foodstuffs. 

The project was initiated in 1985 to measure the toxic 

and essenti~l elements in foods and from these to assess the 

adequacy and safety of the diet for the inhabitants of Rawalpindi/ 

Islamabad. In the first year of the project, three types of mixed 

diets were prepared according to the monthly income and food habits 

of residents. Twenty-one elements were measured by NAA and AAS 

techniques. Nineteen elements were measured under two irradiations 

and th~ee cooling period conditions. Three elements namely Ni, Cd, 

and Pb were determined by AAS. 

D. NUCLEAR TECHNOLOGY BASED PROJECTS 

1. Basic Science Using Research Reactors. 

Pakistan has been participating in Basic Science using 

Research Reactors and would continue to support this activity 

under the RCA programme. 

2. Nuclear Medicine Instrumentation 

The research project on "National Quality Control Programme 

for Nuclear Medicine Instruments" has been initiated since Dec, 1986. 

The aim of this project is to attain the acceptance standards of 

efficiency and reliability in various nuclear medicine investigations 

and also to establish a "Nucleus" for electronics repair and main­

tenance of nuclear medicine instruments at different levels. 

During the initial stages of the project, there were six 

collaborating Institutes but now thirteen Institutes have joined 

this National Network. Pakistan participated in the second Research 

Coordination Meeting of Coordinated Research Programme (CRP) on 

establishing national programmes and investigating their impact on 

the performance of quality control of nuclear medicine instruments 
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in Asia, held at Bangkok, Thailand, from February 16-17, 1987. 

A National Workshop on "Quality Control of Nuclear Medicine 

Instruments", sponsored by the IAEA, was held at Lahore from 

October 17-22, 1987. Twenty five participants from collaborating 

Nuclear Med~cal Centres were trained in the quality control 

techniques. Th~ first phase of the project was useful in creating 

quality control in nuclear medicine instruments. 

3. WASP User's Workshop 

One of the engineers from PAEC attended the first RCA 

WASP User's Workshop held at Jakarta, Indonesia from December 

7-11, 1987 and presented a paper entitled "Application of WASP 

Model for Power Generation Planning Studies in Pakistan". This 

workshop provided an excellent opportunity to WASP users from 

various countries in the region to share their experience. 

It is understood that the IAEA/RCA plans to conduct 

training courses for the developin~ countries in the use of PC 

version of W~SP-III computer code during 1988, 1989 and 1990. 

PAEC is considering to host one such course in Pakistan either 

in 1989 or 1990. 

4. Development of Infrastructu~s for Ensuring 
Radiation Protection. 

Radiation Protection is a very important aspect of the 

application of radiation in agriculture, medicine, industry and 

energy. Pakistan is keen to participate in this project and one 

of its scientists is now attending a training course at Sydney, 

Australia from 28th March to 29th April, 1988. 

E. GENERAL REMARKS 

a) Pakistan is happy to note that the ideas on RCA 

Phase-I Seminar are being realized and the Seminar 

will be held in June, 1988. 
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b) We note with satisfaction that the experts for 

RCA activities are being selected from among 

the Member States in the region as far as 

possible on grounds of merit. Pakistan has 

a·1ready. sent two experts in the field of NOT. 

c) Pakistan offered NIAB Faisalabad as a Regional 

Centre where scientists of the RCA countries can 

share the experience of our R&D in the field of 

Agriculture and Biology. 

d) Pakistan has extensive experience in the field 

of Nuclear Medicine and is running 9 Nuclear 

Medica] Centres throughout the country. We 

reiterate our offer to share this experience 

with RCA Member States. 

e) Our commercial plant for sterilization of medical 

products (PARAS) at Lahore can be offered as a 

regional facility for on-the-job training when 

regional courses in the field of Radiation 

Technology are held there. 

f) We suggest that RCA-UNDP-IAEA project on "Industrial 

uses of Radioisotopes" support a Forum on Nuclear 

Techniques in Industry, through project funds, in 

each RCA Member State. Such Forums would help 

regular interaction of relevant industries and 

scientists for economic benefits of the Industry 

and would enhance the use of nuclear techniques in 

Industry. 

Pakistan fully supports RCA activities and has great 

desire to further promote regional cooperation in peaceful uses 
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of nuclear energy. It is hoped that the RCA would establish 

regional centres in those Member States which have the 

expertise but no such centres have been established. 

Pakistan looks forward to continued cooperation 

with RCA. 
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11 - 14 April 1988 

Mr. Chairmans 

ANNEX 43 

It is my great pleasure to participate in the Tenth RCA Working 

Group Meeting here in Beijing. I would like to take this opportunity to 

state the RCA activities in Thailand. Thailand has been associated with 

the RCA project from its beginning and has participated in almost all of its 

activities. In the past year, there were several activities in which our 

participation has been substantive and actively contributed to RCA. They 

are as follows. 

1. UNOP Regional Industrial Project 

1.1 The Government of Thailand is grateful to the International Atomic 

Energy Agency (IAEA) and the Government of Australia for selecting Thailand 

as the training center on the Use of Nucleonic Control System in COill lndust.ry. 

Preliminary negotiation among the technical staff of the Office of Atomic 

E~ergy for Peace (OAEP), Electricity Generating Authority of Thailand (EGAT) 

and IAEA's experts was carried out during 25-27 February 1988. The proposed 

implementation plan was thoroughly discussed, and a revision of the plan was 

proposed which partially met the EGAT's basic but crucial requirements. 

H~wever, the formal acceptance of the proposal by OAEP is suhiect to formal 

agreement to the f ~na.l l.mplE.:. .en to tl.OI, plaIA oy l::.GA'l ml.lnagement. 
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1.2 The Government of Thailand has been both as receipient and contributor 

to various projects under the Agreement. Major contributions have been 

hosting of numbers of regional training courses and demonstration in industry. 

They are Regional Training Course on Industrial Sterilization-Quality Control 

and Sterility Assurance, Regional Training Course on the Use of Nucleonic 

Control System in Paper Industry and Field D~monstration of Gas Flow Measurement 

in Gas Pipeline Using Tracer Technique. They all went well and were successful. 

1.3 In addition, a Thai expert on nucleonic control system in paper 

industry was provided for short-term IAEA's expert assignments to other 

Participating Counties, which mark a good example of TCOC derived from the 

Project. 

2. Food and Agriculture 

The final RCM on the RPFI Phase II is planned to be held-in Thailand 

during 24-28 October 1988. 

3. Medical and Biological Applications of Nuclear Technique 

The Research Coordination Meeting of Project on Radioimmunoassay 

of Thyroid Related Hormones (RAS/6/011) was held .in Thailand in 1987. 

As for the new projects, the Government of Thailand welcomes all 

new projects and new proposals,·particularly projects on Food Irradiation 

Phase III, Integrated use of Isotope Techniques in Water Resources and Cares 

and Maintenance of Nuclear Medical Equipments. 

I would 1 ike to take generous note of thanks to the -Government· of 

Australia for hel extra contribution to the UNDP Regional Industrial FrvJ~ct, 

particularly the trust she placed on the Government of Thailand for trainings 

and demonstrations of the Use of Nucleonic Control System in Coal Industry. 

, 
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Furthermore, we are also grateful to her offer being host of the eleventh RCA 

Working Group Meeting in Australia. In this connection~the Government of 

Thailand wishes to convey to this meeting that she cordially invites all 

delegates of RCA ~ember States to the Twelfth RCA Working Group Meeting in 

Bangkok in 1990. 

Finally,. on behalf of the Government of Thailand, I wish to thank 

all donor countries for their kind contributions to sustain and enhance 

activities under RCA. Particularly for this meeting, I would like to sincerely 

thank the Government of People's Rebublic of China for the facilities and 

hospitality rendered to us through out this meeting. Once again we are very 

much grateful to the Agency for all its continually supports from which RCA 

has progressed up to now and is progressing for the benefits of Asia and 

Pacific Region. 

Thank you, Mr. Chairman. 





I • 1 Su~roject 3 
R&D Fellowships 
J.erta {CIOI'Iti nued} 

I .2 Sub-Project 3 
Expert Mission 
J.erta. (Mekuud\ I) 
Jllnuery-Apr i 1 

1.1 R!qui~nt: 
( 1986) 

1.2 R!cNir_nt: 
Japen Con1TibYtion 
(1986) 

FEBRUARY 

2. I Sub-Project 3 
Expert Advisory ~ 
.... t i 1\9 on Rubber. 
J"rte, 9-11 February 

2.2 Sub-Project 3 
... tional Executive 
Menev--nt S-i nar 
Wire/Cable, (A I cutta, 
Seoul, ~II February 

2.3 Sub-Projec:t I 
Senior Cons. Mission 
21 Feb-7 Merch, o\i.,. 

2.4 Sub-Project 3 
Rubber - Cons. Mission 
CO\erlesby). Indonesle 

2.1 A!guir_nt: 
J~ Contribution 
3 experts 
Cost: $3 000 (1986) 

2.2 Regulr_nt: 
4SSA 
Cost: $12 000 

2.3 Requlr_nt: 
2SSA 
Cost: $8 800 

2.4 Requlr_nt: 
I SSA 
Cost: $7 250 

~ PI.AN 
lIIlP REG I <IW.. I NOUSTR I AI.. PR)J ECT 

3.1 Sub-Projec:t 3 
Expert Adv I sory Group 
.... ting - Rildl.tion 
Cur j ng. J.arta 

'~'8 Merch 

3.2 Sub-Project 3 
... tl ona I EMcutive 
Menev-nt S-In.r -
Rildi.tion Curing 
Jllkart., 19-20 Merch 

3.1 Regul,...nt: 
Cost: $18 000 

3.2 Requirement: 
in CIOI'Inec:+ion with 
3.1 

.!2!I 

APRIL 

4. 1 Sub-Proj ec:t 2 
Jrd Net. Co-ord I nators 
.... tll\9, 8engledesh 
30 Merch - 2 ~r 1 1 

MY 

5.1 Sub-Project 2 
ElqIert Mission NOT 
II Mey - 31 o.c:-ber 
ICuala L~r (611IK1Ur) 

4.2 Sub-Project 2 5.2 Sub-Projec:t 1/4 
... tional Treinin; Course ElqIert Mission Tr-=-r/ 
P.isten (611IK1Ur) II:S (Reo) J.arta 
12-30 ~ri I 18 Mey - 31 o.c:..ber 

4.1 Regul~nt: 
Cost: $25 000 

4.2 Requir_nt: 
I n connect i on with 
5.2 (expert Si IlKIUr) 

5.1 A!gul,...nt: 
1 $SA 

Cost: $50 000 

5.2 Requir_nt: 
I SSA 
Cost: $45 000 

ANNEX 44 

August 1987 

JUNE 

6. I Sub-Projec:t :5 
ElqIert Adv i sory Group 
.... ting - Wire/Cable 
a-.ngchun (Ch ina) 
19-20 June 

6.2 S~rojec:t :5 
.. t. SM-2 TC 
15-26 June Sr i Lllnka 

6.1 R!qul~nt: 
5SSA 
Cost: $8 100 

6.2 Requirement: 
SRlJ8/01 I 



JULY 

7. I Sub-Projec:t • 
Expert Mission (Paper) 
1111111 

7.2 Sub-Projec:t 2 
"at. UT-I TC 
1-27 August 8GO 

7.1 Reguir.-nt: 
J~n ContI" i but i on 
Cost: S8 000 

7.2 Reguir .. nt: 
I $SA (Vankatar .. n) 
Cost: $3 500 

~ PlAN 
tJmP RE( IONAL INDUSTRIAL PR)JECT 

~ 

AUGUST SEPTEM3£R 

8.1 Sub-Projeet • 9.1 Sub-Projec:t 2 
Expert Mission (Ciyi I National RT-3 TC 
Engineering 1.-25 Sept. India, I. S.pt.-2 Oct. 

8.2 Sub-Projeet 2 
R.giona I RT -II TC 
India, 10-28 Aug. 

8.:5 Sub-Projec:t 2 
National TC RT-2 
Indonesia 3-14 August 

8.4 Sui>-Projeet 2 
RItg i onal Workshop 
Specia' Appl ic:etions 
JlIPIln 31 Aug. ~ Sept. 

8.5 Sub-Projeet :5 
Expert Mission RVNRL 

9.2 Sub-Projeet 2 
Nat. UT-3 TC 
14-25 Sept., Shanghai 

9.3 Sub-Projec:t 3 
National EMS 
Radiation Curing 
P ••• Otina. Sri Lenka 
9-21 s.p ...... r 

9 •• Sub-Projeet 2 
AItg i ona I UT -2 TC 
R.pub I i c: of !Cor .. 
7-25 s.p ...... r 

(lrrecliator OIasign) 9.5 Sub-Projeet :5 
lIaI. Jakarta (2 welts) Fellowship (Rubber) 

8.6 Sub-Projeet 3 
ElICptrt Mission (Curing) 

Taltasaki 
I Sept.87 - 31 May 88 

UV I ioes 9.6 Sub-Projeet 4 
lIaI. Jakarta EMS eo. I 

8.1 R!Quir_nt: 
Japan ContI" i but i on 
2 .. ks 2 persons 
Cost: $10 000 

8.2 R!guir_nt: 
Cost: $32 000 

8.3 R!gu i r_nt: 
JlIPIln Contr i but i on 
I $SA ( JPH expert) 
Cost: S3 000 

8.4 R!guir_nt: 
JllPlln Contr I but i on 
I __ 15 ~rtic:jp. 
Cost: $34 000 

8.5 R!guir_nt: 
JlIPIln Contribution 
Cost: $23 000 

8.6 R!gyi,-..nt: 
Japan Contribution 
Cost: $23 000 

Austral i. 28 Sept.-2 Oct. 

9.7 Sub-f'rojec:+ 4 
Mat. EMS - MCSIS ..... I 
10< 23-25Sep ...... r 

9.1 R!gyir_nt: 
I SSA (BMz) 
Cost: $3 500 

9.2 R!Quir_nt: 
JllPlln Contr i but i on 
I SSA 
Cost: $3 OQO 

9.3 R!gui,-..nt: 
Cost: $18 000 

9.4 Requir-.nt: 
Cost: $32 000 

9.5 R!guir_nt: 
J~ Contr ibutl on 
Cost: $15 OQO 

9.6 R!gui~nt: 
Austr.Contrib./UNDP 
Cos1": $37 OQO 

9.7 R!gyi,....,t 
Cost: $10 000 

OCTCSER NOVEIeER 

10. I Sub-Projeet 3 II • I Sub-Project 2 
Rltgional Training Course ... tiona' Training 
Radiation S""ri I ization Course UT-3 
(Mlc:robiologic:el) 23 Nov.-II Dec. 
Bengkok. 5-16 Oct. Hyderabed. India 

'10.2 Sub-Projeet 3 11.2 Sub-Projeet 2 
Altgional Training Course "'1'. RT-2 TC 
EB Engineering 86D 14 Nov.-IO Dec. 
19-30 Oc'toDer. JllPlln 

10.3 Sub-Projec:+ 2 
RItg I onal SM-II TC 
I ndones i a, 5-23 Oct. 

10." Sub-Projeet 2 
Nat. UT-2 TC 
19-30 Oct. Philippines 

10.5 Sub-Projeet 2 
Mational TC UT-3 
KGr .. , 19-31 Oct. 

10.6 Sub-Projeet 2 
National TC RT-2 
PAK. 18 Oct.~ Nov. 

10.7 Sub-Projeet 2 
Nat. RT-2 TC 
12-23 Oct. ShMGha I 

10.8 Sub-Projeet 2 
Nat. RT-2 TC 
12-23 Oct. Jakar1". 

10.9 Sub-Projeet 2 
Rtg. Workshop Qual if i c:. 
and terti fie. MDT pers. 
12-16 Oct. Malaysia 

10.10 Sub-Projee1" .. 
fWg i onal EMS-S ..... ' 
JllPlln 26-lO Oct. 

10. I R!gu i r~t: 
Cost: $35 000 

10.2 R!guir_nt: 
Jap.n Contribution 
12 partic:ipants 
Cost: $.a 000 

10.3 Requir.-nt: 
Cost: $32 OQO 

10." R!gul,....,t: 
I SSA (61Imur) 
Cost: $3 500 

10.5 RequI,....,1": 
J~ Contribution 
• expert 
Cost: $3 OQO 

10.6 R!gu I ,....,1': 
I SSA (Heyward> 
Cost: $3 500 

10.7 Regul,-..nt: 
I SSA 
Cost: $3 500 
10.8 R!gyir.-nt: 
J.,an Contribu1'ion 
Cost: $3 000 

10.9 R!gyir_nt: 
Cost: $32 000 

10.10 R!gu i ,....,t: 
JllPlln ContI" I but i on 
} days 10 persons 
Cost: $17 000 

11.3 Sub-Projeet 2 
Na1"ional TC UT-2 
Malaysi •• 23 Nov.-5 Dec. 

II ... Sub-Projeet 2 
National TC RT-2 
Thai land, 23 Nov.-B Dec. 

" .5 Sub-ProJeet 4 
Rltgional TC Paper 
Thailand, 9-20 Nov. 

11.6 Sub-Projee1" 2 
National TC UT-3 
Hyder.t>ed, India 
23 Nov.-II Dec. 

11.1 R!gu1~nT: 
I SSA (6i l.our) 
Cost: $3 500 

11.2 R!gyir.-nt: 
I SSA (W8IOrur) 
860/8/006 

II.} R!gui,....,t: 
I SSA (Papa) 

ML/8/006 

II." R!gy 1 ,....,t: 
I $SA 

Cost: $3 500 

11.5 R!gulr.-nt: 
Cost: $32 OQO 

August 1987 

DECEI&.R 

12.1 Sub-Projee1" 3 
RItg. Training Course 
Radiation S""ri I izat. 
(Ma""ri.ls) 
8cabay, 30 Nov-II Dec:. 

12.1 R!guir~t: 
Cost: $35 000 



JANUARY 

1.1 Sub-Project 3 
Expert Mission -
Irradiator Design 
(Aggarwal) Jakarta 
I I January - 8 April 

1.2 Sub-Project 4 
Expert Mission -
NCS-Paper, Colanbo 
25-29 January 

1.3 Sub-Project 1/4 
Expert Rao 
l2mlm Jakarta 

1.4 Sub-Project 2 
Expert Gi lmour 
l2mlm Kuala Lumpur 

I • I Requ i rement: 
Cost: $9 900 

1 .2 Requ i rement: 
Cost: $4 000 

1.3 Requirement: 
Cost: $40 000 

2.4 Requirement: 
Cost: $40 000 

WORK PLAN 
UNDP REGIONAL INDUSTRIAL PROJECT 

1988 

FE.BRUARY MARCH APRIL 

2.1 Sub-Project 2 
National TC/RT-2 
Colanbo, 1-12 Feb. 

3.1 Sub-Project 3 4.1 Sub-Project 2 
National EMS - Radiation 4th NC Mfg NOT. 
Processing, Dhaka Oaeduk, 19-22 Apri I 

2.2 Sub-Project 2 
National TC/RT-2 
Jakarta 

2.3 Sub-Project 

14-17 March 

3.2 Sub-Project 
2nd NC Mfg. Tracer 
Colanbo, 14-16 March 

Expert Demonstration 3.3 Sub-Project I 
Gas Flow Measurement National EMS - Tracer 
Bangkok 22 Feb-3 March Co I anbo, 17-18 March 

2.4 Sub-Project I 
Expert Mission (Morch) 
Pakistan 
28 Feb-IO March 

2.5 Sub-Project 2 
National TC/UT-2 
Mani la, 8-26 Feb 

2.6 Sub-Project 3 
Experts - UV Facility 
Installation 
25 Feb - 4 March 

2.1 Requirement: 
Country Project 

2.2 Requirement: 
Cost: $4 000 

2.3 Requirement: 
Australian Contrib. 

Cost: $20 000 

2.4 Requ i rement: 
Cost: $3 500 

3.4 Sub-Project 2 
National TC/RT-2 
Colanbo, 17-18 March 

3.5 Sub-Project 2 
National TC/RT-2 
K.L., 14-26 March 

3.6 Sub-Project 2 
Experts - Preparation 
of Text-books, K.L. 

3.7 Sub-Project 3 
Expert Mission-Rubber 
(Makuuch i) Kottayarn 
20-22 March 

3.8 Sub-Project 
Regional TC - Tracer 
Beijing 21 March-9 April 

3.9 Sub-Project 2 
National TC/SM-2 
PAK, 27 March-14 April 

3.1 Requirement: 
Cost: $15 000 

3.2 Requirement: 
Cost: $25 000 

3.3 Requirement: 
connected with 3.2 

3.4 Requirement: 
Country Project 

2.5 Requirement: 3.5 Requirement: 
Mission by R. Gi lmour Cost: $4 000 

2.6 Requirement: 3.6 Requirement: 
Japanese Contribution Cost: $2 000 

3.7 Requirement: 
Japanese Contribution 

Cost: $5 000 

3 • 8 Requ i rement: 
Cost: $28 000 

3.9 Requirement: 
Japanese Contribution 

Cost: $4 000 

4.3 10th RCA Working 
Group Meet i ng 
Beij ing, 11-15 Apri 1 

4. I Regu i remen+: 
Cost: $21 000 

4.2 Requirement: 
No requ i rement 

MAY 

5.1 Sub-Project 4 
Regional EMS - Civi I 
Engineering, Tokyo 
24 May - I June 

5.2 Sub-Project 2 
National TC/UT-2 
Bangkok, 2-14 May 

5.3 Sub-Project I 
Expert Demonstration 
Cement 'I ndustry 
ROK, 16-20 May 

5. I Requ i rement: 
Japanese Contribution 

Cost: $55 000 

5.2 Requirement: 
Cost: $4 000 

5.3 Requirement: 
Cost: $2 000 

Apri I 1988 

JUNE 

6.1 Sub-Project 2 
Regional Te - NOT 
SM-2, Shanghai 
13 June - 8 July 

6.2 Sub-Project 3 
National EMS - Rad. 
Crosslinking,Changch~ 

China, Lahore Pakistc 
28 June - 6 July 

6.3 Sub-Project 3 
3rd NC Mfg. Rad.Tech. 
Jakarta, 8-10 June 

6.4 RCA Seminar 
Jakarta, 13-15 June 

6.5 TPR Meeting 
Jakarta, '16-17 June 

6.7 Sub-Project I 
Expert Demonstration 
Mercury Inventory 
Dhaka, 26-30 June 

6. I Requ i rement: 
Cost: $28 000 

6.2 Regu i rement: 
Cost: $15 000 

6.3 Requ i rement: 
Japanese Contrib. 

Cost: $33 000 

6.4 Requirement: 
No requ i rement 

6.5 Requirement: 
Cost: $25 000 

6.6 Requirement: 
Cost: $2 000 



JULY 

7.1 Sub-Project 2 
Regional TC - NOT 
R-2 Hyderabad, India 
4-22 July 

7.1 Requirement: 
Cost: $28 000 

AUGUST 

8.1 Sub-Project 2 
National TC/UT-2 
Pyongyang, 2-20 Aug. 

8.2 Sub-Project 2 
National TC/ET-2 
Mani la 

8.1 Requir8Mnt: 
Cost: $4 000 

8.2 Requir8Mnt: 
Cost: $4 000 

WORK PlAN 
UNOP REGIONAL INDUSTRIAL PROJECT 

1988 

SEPTEPeER OCTOBER 

,\pri I 19& 

NOVEPeER DECEPeER 

9.1 Sub-Project 3 10.1 Sub-Project 2 11.1 Sub-Project 3 12. I Sub-Project 3 
Regional TC-Crosslinking Regional Workshop - NOT Regional Te - Radiation Regional TC - Rad. 
Shanghai/Changchun China Image Proc., Tokyo Engineering, Bombay Steril./Materials 
5-23 September 3-7 October 21 Nov.-2 Dec. Bombay, 5-16 Dec. 

9.2 Sub-Project 2 
Regional TC - NOT UT-2 
Lahore, 12-29 September 

9.3 Sub-Project I 
Expert Demonstration 
Chemical Industry 
Malaysia 

9.4 16th RCA Meeting 
Vienna 

9.5 Sub-Project 3 
Experts - Pilot Plant 
Modification 
Jakarta 

9.6 Sub-Project 2 
National TC/RT-2 
China 2 weeks 

9.7 Sub-Project 4 
NCS Steel - Exp Mission 

9.8 Sub-Project 3 
RCM/Co-ord. RVNRL 
Kunm i ng. CPR 
7-9 September 

9.1 Reguir8Mnt: 
Cost: $28 000 

9.2 Requirement: 
Cost: $28 000 

9.3 Requirement: 
Cost: $20 000 

9.4 Requirement: 
No requ i rement 

9.5 R!guirament: 
Japanese Contribution 

9.6 R!guirement: 
Japanese Contribution 

Cost: $4 000 

9.7 Requirement: 
Japanese Contribution 

9.8 Requirement: 
Japanese Contribution 

CostN $15 000 

10.2 Sub-Project 2 
Regional TC - NOT 
Eddy Currents. Oaeduk 
17 Oct. - 4 November 

10.3 Sub-Project 3 
Expert Mission RVNRL 
K.L. 17-28 October 

10.4 Sub-Project 2 
National TC/UT-2 
K.L. 3-15 October 

10.5 Sub-Project 2 
Nat i ona I TC/RT-2 
Bangkok 3-15 Oct. 

10.6 Sub-Project 2 
National TC/RT-3 
Jakarta 

10.7 Sub-Project 2 
National TC/RT-2 
Mani la 

10.8 Sub-Pr.oject 3 
National TC/Red.Chem. 
K.L. 17-28 October 

10.1 Requir8Mnt: 
Japanese Contribution 

Cost: $35 000 

10.2 Requirement: 
Cost: $28 000 

10.3 Requirement: 
Japanese Contribution 

Cost: $3 000 
10.4 Requirement: 

Cost: $4 000 

10.5 Requirement: 
Japanese Contribution 

Cost: $4 000 
10.6 Requirement: 

Cost: $4 000 

10.7 Requirement: 
Cost: $4 000 

10.8 Requirement: 
Cost: $4 000 

11.2 Sub-Project 3 
National EMS - Rad. 
Sterilization Med.Prod. 
Mani la, Jakarta 
30 Nov.-7 Dec. 

11.3 Sub-Project 2 
National TC/ET-2 
PAK, 19 Nov.-I Dec. 

11.4 Sub-Project I 
National EMS Tracer 
Mani la 

11.5 Sub-Project 4 
NCS Minerals - EMS 

11.1 Requir8Mnt: 
Cost: $28 000 

11.2 Requirement: 
Cost: $15 000 

11.3 Requirement: 
Cost: $4 000 

11.4 Requirement: 
Cost: $15 000 

11.5 Requirement: 
Cost: $15 000 

12.2 Sub-Project 4 
Regional TC - Coal 
Thailand. 13-23 Dec. 

12.3 Sub-Project 4 
Regional EMS - Coal 
Thai land, 8-9 Dec. 

12.1 Requirement: 
Cost: $28 000 

12.2 Requirement: 
Australian Contrib. 

12.3 Requirement: 
AUSTralian Contrib. 

Cost: $28 000 
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Al"JNEX 46 

RCA BUDGET AND BUDGET ESTIMATES (March 1988) 

No Project/Activities 

I. UNOP Regional Industrial Project 

2. Strengthening of Radiation Protection 

3. Nuclear Techniques to improve buffalo production 

4. Regional Project on food irradiation (phase II) 

5. Hydrology and Sedimentology 

Source 

UNOP( I) 
TC(2) 
JPN(3) 
AUL(4) 

JPN 
AUL 
TC 

Reg (5) 

AUL 

TC 

6. Imaging procedures for diagnosis of liver diseases JPN 

7. Improvement of cancer therapy JPN 

S. Radioaersol imaging for diagnosis respiratory INO(7) 
diseases Reg 

9. Tc-99m generator for low power reGCtors Reg 

10. Radiation sterilization of biological tissue Reg 
~~ ~ 

II. Radioinmmoassay of thyroid hormones TC 

12. Computers and Imaging in Nuclear Mad. 

13. Nuclear techniques for toxic elements in 
foodstuffs 

14. "rmunodiagnosis of Tuberculosis 

15. Two BARe Workshops 

16. c.,.. and Kaintenance of nuclear meet. instr\.lnen"ts 

17. Workshops/TC funded by Repub I i c of Korea 

18. Energy and nuclear power planning 

AUL 

INO 
TC 

Reg 
TC 

RaK(8) 

TC 

TC 

1988 
USSK 
758 
86.4 

293 
25.0 

116.9 
98 
50 

65 

35 

80(6) 

100 

40 

10 
50 

24 

57 
SI.6 

224.3 

55 

42 

32 

40 
10 

.a 
65.4 

40 
20 

48 

19891 
USSK 
788 
90 

293 
259 

117 
tba 

65 

100 

46 

24 

57 
114.1 

197.5 

73 

42 

47 

50 
18 

40 
65 

40 
20 

88 

·,989 figures are esti~tes only. In particular they do not imply commitments by donor countries. 



1) United Nations Development Programme. 

2) Technical Assistance and Co-operation Fund. 

3) Extra-Budgetary contribution from Japan. The 1989 figures have been made 

available as a basis for planning and are subject to final approval. 

4) Extra-budgetary contribution from Australia. The 1989 figures have been 

made available as a basis for planning and are subject to final approval. 

5) lAKA Regular Budget. 

6) Regional Training Course: Advance Methodology of Isotope Applications in 

HydrologY7 Kuala Lumpur. <related activity) 

7) Extra-budgetary contribution from Government of India. 

8) Extra-budgetary contribution from the Republic of Korea. 
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ANNEX 47 

AFCHAEDLDGICAL INYESTIG!TIIDNS USING NDCLEAR BASED TECHNIQVES 

- A proposal under RCA programme (introduced at the RCA Working 
Group Meeting, March 188~, Cqlombo) 

The long historic and cultural relations among the countries 
of this regiion are well-known. The developments, over the 
years, in nuclear based and related mea6urement techniques, 
provide a powerful means of investigating the archaeological 
artefacts and works of art. The~e investigations can help 
establish provenance, authenticity and also study the movement of 
arts/artist6 and crafts/craftsmen to understand the evolution of 
the cultural horizons. 

The programm~ of work would involve selection of auitable 
specimens, measurements to generate the data and the 
interpretation to provide definitive inferences regarding the 
problem. 

- The types of samples can be potsherds, metallic objects 
(including bronzes, icons), paintin&, coins, glass etc. 
The emphasis will be on non-destructive examination. 

- The measurements envisaged are (i) compositional" aspects 
including trace elements in the bulk and near surface, 
(ii) St.~red (energy) information J (iii) phys ical 
measurements including structural and magnetic. 

- The techniques of interest include neutron activatiori, 
XRF, ion beam analysiS (RBS,PIXE) for compositional 
aspect; thermoluminescence, ESR for st.ored energy/chronology 
related measurements and X-ray diffraction and ot~er 
standard physical measurements for the "structural" 'aspects. 

- The int.erpretation component would involve the development 
and application of chemometrics such as multivariate 
analysis,to provide grouping/classification (supervised 
learning) and to help extract 'features" on samples about 
which not much is known (unsupervised learning); the 
former would require ~ome authentic samples to develop the 
criteria for grouping/classification. 

I, It was suggested at the meeting at Colombo that one way of 

jt
nttiating this programme" could be through a co-ordinated 
esearch programme wtiich could then evolve into a project" of 
ppropriate dimensions depending on the involvement of the 

participants and success of the first phase. 

Agency staff had mentioned the desirability of discussing 
with UNESCO in view of the overlapping int.erest. 




