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In 1999, the Project for Human Resources Development (HRD Project) was initiated as
defined in the framework of the Forum for Nuclear Cooperation in Asia (FNCA), organized by the Atomic
Energy Commission of Japan. The objective of the HRD Project is to solidify the foundation of
technologies for nuclear development and utilization in Asia by promoting human resources development
_in Asian countries. In the Project there are two kinds of activity, In-workshop activity and
Outside-of-workshop activity. '

The FNCA 2004 Workshop on HRD Project was held on October 4-7, 2004, in Kuala Lumpur,
Malaysia. The Workshop was sponsored by the Ministry of Science and Technology Innovation
(MOSTI) of Malaysia and the Ministry of Education, Culture, Sports, Science and Technology (MEXT) of
Japan. The Malaysian Institute for Nuclear Technology Research (MINT) and the Japan Atomic Energy
Research Institute (JAERI) acted as the hosts. Participating countries were China, Indonesia, Republic
of Korea, Japan, Malaysia, the Philippines, Thailand, and Vietnam. The activities of HRD Project was
presented in the Sixth Coordinators Meeting of FNCA was held on March 30 - April 1, 2005, in Tokyo,
Japan.

This report consists of presentation papers and materials at the FNCA 2004 Workshop, a review
document of HRD Project for the Coordinators Meeting of FNCA, a letter of request from the Project
Leader of Japan to the Project Leaders of the participating countries and theme of the country report as
Outside-Workshop Activity.

Keywords : Human Resources Development, Nuclear Field, Intemational Cooperation, Asian Countries,
Workshop, Training, Education, FNCA
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1. In-Workshop Activity
1.1  FNCA 2004 Workshop on Human Resources Development

1.2  Agenda
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1.2.1 Program of “FNCA 2004 Workshop on Human Resources Development”

October 4-7, 2004, Kuala Lumpur, Malaysia

Monday, October 4

8:30-9:10 Registration

MC: MINT Staff
[9:10-9:50 Opening Session - Joint opening ceremony of “FNCA 2004 Workshop on HRD” and
“JAEA Training Course on Advanced Management Practices for Commercialization of

Services and Technologies from Nuclear Research Institutions”]

9:10-9:20 WELCOMING ADDRESS
- Dr. Daud Mohamad, Director General of the Malaysian Institute for Nuclear
Technology Research (MINT)

9:20-9:40 OPENING REMARKS
- Ms. Miwako Shimizu, Special Staff of Atomic Energy Division, Research and
Development Bureau, Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
- Mr. Ibrahim Ali, Representative of the IAEA

9:40-9:50 OPENING ADDRESS
- Dato’s Suriah Abd. Rahman, the Secretary General, Minister of Science,
Technology and Innovation (MOSTI)

9:50-10:35 <Coffee Break>

[10:35-12:45  Open Lecture]
10:35-11:15 - Policies and Programs to Encoﬁ.rage Self-Sustainability in Research Institutions
Tan Sri Dr. Ahmad Zaharuddin Idrus
Science Adviser to the Prime Minister’s Department
11:20-12:00 - Sustainability of Nuclear Research Institutions and HRD
Dr. Sueo Machi, Japanese FNCA Coordinator
Commissioner, Atomic Energy Commission of Japan
12:05-12:45 - Enablers for Commercialization
M. Norhalim Yunus
General Manager Technology Development
Malaysian Technology Development Corporation (MTDC)

12:45-14:00 Lunch



JAERI-Review 2005-025

[14:00-14:55  Opening for FNCA 2004 Workshop on HRD] MC: MINT Staff
14:00-14:20 Introduction of Participants
~ (Include exchange information of the present status in each country)
14:20-14:55 “Review of Past Activities in HRD and the Scope of 2004 Workshop on HRD”
Hideo MATSUZURU, Japanese Project Leader (PL)
Japan Atomic Energy Research Institute (JAERI)

[14:55-17:10  Presentation Session 1- Review of history of nuclear human resources development
and HRD Strategy Modeling]
(Presentations: 30 min. plus 10 min. Q&A for each country)

Presentation Session 1 Countries with Radiation Applications
CHEN Gang
14:55-15:45 Rapieh AMINUDDIN, Malaysia
15:45-16:00 <Coffee Break>
16:00-16:30 Warapon WANITSUKSOMBUT, Thailand
16:30-17:10 Estrella D. RELUNIA, The Philippines
17:10-17:40 “Highlights Progress of FNCA Activities ‘and Draft and Proposal FNCA HRD Project
Plan”

Dr. Sueo MACHI

17:40-17:50 Commemorative Photograph

Tuesday, October 5

[9:00-15:00  Presentation Session 2,3,4] (Presentations: 30 min. plus 10 min. Q&A for each country)
Presentation Session 2 Countries planning to construct Nuclear Power Plants
Warapon WANITSUKSOMBUT

9:00-9:30 VU Dang Ninh, Vietham
9:30-9:50 KARSONO, Indonesia
9:50-10:20 <Coffee Break>
Presentation Session 3 Countries with operating Nuclear Power Plants

Estrella D. RELUNIA
10:20-11:00 CHEN Gang, China
11:00-12:00 Eui-Jin LEE, Korea

12:00-13:30 Lunch
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Presentation Session 4 Japanese Experience in HRD
(Presentations: 20min. plus 10min. Q&A for each)
' KARSONO
13:30-14:00 Fumitaka SUGIMOTO, JAERI '
14:00-14:30 Masanori ARITOMI, Tokyo Institute of Technology
14:30-15:00 Yukoh NAKAYAMA, The Jaban Atomic Power Company

15:00-15:30 <Coffee Break>

[15:30-17:30  Group Session — Examination of proposal for HRD strategy modeling]

15:30-17:30 Subgroup interaction (Formulate models in each group)
20:30-22:30 Joint Reception hosted by MEXT and MOSTI
- Wednesday, October 6

[9:00-10:30  Presentation Session 5 — Formulating HRD strategy model]
(Presentations: 20 min. for each groups. plus 10min. Q&A for each)

Rapieh AMINUDDIN
9:00-9:45 Model for countries with operation nuclear power plants
9:45-10:00 Model for countries planning to construct Nuclear Power Plants
10:00-10:20 Model for countries with Radiation Applications -
10:20-10:30 General Discussion
10:30-10:55 <Coffee Break>
[10:55-12:00 Presentation Session 6 — Nuclear Training Support]

' VU Dang Ninh

10:55-11:00 “Training support in HRD”
Fumitaka SUGIMOTO

11:00-11:55 “Asian Network for Education in Nuclear Technology (ANENT)”

Fatimah Mohd Amin, ANENT Spokesperson
11:50-12:00 - “HRD International Network”
Keiko HANAMITSU, Japan Atomic Industrial Forum, Inc. (JAIF)

12:00-13:30 <Lunch>
[13:30-17:15  Presentation Session 7 - Evaluation Method of FNCA Project Activities]
(Presentations: 10 min. for each country)
Hideo MATSUZURU



13:30-13:40
13:40-13:50
13:50-14:00
14:00-14:10
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15:30-17:15
[17:15-18:00

17:15-17:45
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Rapiech AMINUDDIN

Warapon WANITSUKSOMBUT
Estrella D. RELUNIA

VU Dang Ninh

KARSONO

CHEN Gang

Eui-Jin LEE

Nobuo SASAMOTO

<Coffee Break>
General Discussion
Discussion Session — Future plan]
Hideo MATSUZURU
Proposal on Annual Action Plans for 2004, and Future Action Plans of HRD Project

Keiko HANAMITSU

Discussion and Comments on Future Action Plan

Thursday, October 7

Conclusion Session]

<Rapieh AMINUDDIN & Hideo MATSUZURU>

Recommendation and message
<Coffee Break>
Adoption of the Minutes
Closing Session] - MINT
Rapieh AMINUDDIN
Hideo MATUZURU

<Lunch>

Technical Tour]
Visit MINT (MINT TECHPARK and Training Center)
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1.2.2 List of Participants

for FNCA 2004 Workshop on Human Resources Development
October 4-7, 2004, Kuala Lumpur, Malaysia

< CHINA >
Mr. CHEN Gang Deputy Manager,
(Project Leader) Management Training Center, Human Resources Department,
China Guangdong Nuclear Power Holding Co., LTD (CGNPC)
<INDONESIA >
Mr. KARSONO Director,
(Project Leader) Education and Training Center,
Nuclear Energy Agency (BATAN)
<KOREA>
Mr. Eui-Jin LEE Manager,
(Project Leader) Education Program Development,
Nuclear Training Center,
Korea Atomic Energy Research Institute (KAERI)
<MALAYSIA >
Ms. Rapieh AMINUDDIN . Director,
(Project Leader) : Division of Human Resource Development,
' Malaysian Institute for Nuclear Technology Research (MINT)
< THE PHILIPPINES >
Ms. (Dr.) Estrella Duran RELUNIA  Officer-In-Charge,
(Project Leader) Nuclear Training Center, -
Nuclear Services & Training,
Philippine Nuclear Research Institute (PNRI)
< THAILAND >
Ms. Warapon WANITSUKSOMBUT  Senior Radiation Physicist,
(Project Leader) Bureau of Radiation Safety Regulation,
Office of Atoms for Peace (OAP)
<VIETNAM >
Mr. VU Dang Ninh Director,
(Project Leader) Department of Administration and Personnel Development,
Vietnam Atomic Energy Commission (VAEC)
< JAPAN>
Mr. Hideo MATSUZURU Director, .
(Project Leader) Nuclear Technology and Education Center (NUTEC),

Japan Atomic Energy Research Institute (JAERI)



Mr. (Dr.) Sueo MACHI

Ms. Miwako SHIMIZU

Mr. (Prof.) Masanori ARITOMI

Mr. Yukoh NAKAYAMA

<QObserver>

Mr. (Dr.) Takatoshi TAKEMOTO

Ms. Faridah bt Idris

<Secretariat>

Ms. Zainida bt Zainal Abidin

Mr. Zakaria bin Taib

Ms. Zuraida bt Zainudin
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The FNCA Coordinator of Japan,
Commissioner,
Atomic Energy Commission of Japan (AEC)

~ Special Staff,

Atomic Energy Division, Research and Development Bureau,
Ministry of Education, Culture, Sports, Science and Technology
(MEXT)

Professor,
Research Laboratory for Nuclear Reactors,
Tokyo Institute of Technology

Group Manager,
Quality Promoting Group, Corporate Planning Department,
The Japan Atomic Power Company

Visiting Professor,
Mechanical Engineering, Department of Engineering,
Chulalongkorn University

Research Officer/Manager, MINT Scientific Calculation Centre,
Division of Technical Services,
Malaysian Institute for Nuclear Technology Research (MINT)

Administrative Officer,
Division of Human Resources Development and Training,
Malaysian Institute for Nuclear Technology Research (MINT)

Administrative Officer,
Division of Human Resources Development and Training,
Malaysian Institute for Nuclear Technology Research (MINT)

Research Officer,
Division of Human Resources Development and Training,
Malaysian Institute for Nuclear Technology Research (MINT)



JAERI-Review 2005-025

Ms. Fairuz Suzana bt Mohd. Chachuli Research Officer,
Division of Human Resources Development and Training,
Malaysian Institute for Nuclear Technology Research (MINT)

Ms. Noor Azreen bt Maslan Typist,
Division of Human Resources Development and Training,
Malaysian Institute for Nuclear Technology Research (MINT)

Ms. Hazalina bt Adu Yamin ' Personal Assistant,
Division of Human Resources Development and Training,
Malaysian Institute for Nuclear Technology Research (MINT)

Ms. Keiko HANAMITSU Deputy Manager,
Asia Cooperation Center, Japan Atomic Industrial Forum, Inc.,

Dr. (Mr.) Nobuo SASAMOTO Instructor,
RI-Radiation training Division,
Nuclear Technology and Education Center (NuTEC)
Japan Atomic Energy Research Institute (JAERI)

Mr. Fumitaka SUGIMOTO Chief,
' ' International Technology Transfer Division,
Nuclear Technology and Education Center (NuTEC)
Japan Atomic Energy Research Institute (JAERI)

Ms. Rei OUCHI Secretariat,
International Technology Transfer Division,
Nuclear Technology and Education Center (NuTEC)
Japan Atomic Energy Research Institute (JAERI)
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1.2.3 Picture

From the left in the back row:

Faridah bt Idris, Zakaria bin Taib, Keiko HANAMITSU, Zainida bt Zainal Abidin, Nobuo SASAMOTO, Rei OUCHI,
KARSONO, Tkatoshi TAKEMOTO, Eui-Jin LEE, CHEN Gang, Estrella Duran RELUNIA, Yukoh NAKAYAMA, Warapon
WANITSUKSOMBUT, Fumitaka SUGIMOTO, VU Dang Ninh

From the left in the front row:

Masanori ARITOMI, Hideo MATSUZURU, Sueo MACHI, Adnan Haji Khalid, Miwako SHIMIZU, Rapieh AMINUDDIN
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1.3 Opening Session
1.3.1 Welcoming Speech

WELCOMING SPEECH AT “FNCA “2004 WORKSHOP ON
HUMAN RESOUCES DEVELOPMENT” AND “IAEA
TRAINING COURSE ON ADVANCED MANAGEMENT
PRACTICIES FOR COMMERCIALIZATION OF SERVICES
AND TECHNOLOGIES FROM NUCLEAR RESEARCH
INSTITUTIONS”,

KUALA LUMPUR, 4 OCTOBER 2004
BY

Y.BHG.DR.DUAD MOHAMAD
DIRECTOR GENERAL,
MALAYSIAN INSTITUTE FOR NUCLEAR TECHNOLOGY
RESEARCH (MINT) -
MINISTRY OF SCIENCE, TECHNOLOGY AND
INNOVATION, MALAYISA
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Yang Berbahagia Dato’ Suriah Abdul Rahman
Secretary General
Ministry of Science, Technology and Innovation, Malaysia

Dr. Sueo Machi
FNCA Coordinator of Japan, and
Commissioner, Atomic Energy Commission of Japan

Ms. Miwako Shimizu
Representative from Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)

Mr. Iberahim Al

Manager, Customer Services Unit, MINT representing
International Atomic Energy Agency (IAEA)
Distinguish guests

Ladies and Gentlemen

Assalamualaikum and Good Morning

First and foremost, | would like to convey my gratitude and appreciation to Yang Berbahagia Dato’
Suriah Abdul Rahman, Secretary General, Ministry or Science, Technology and Innovation,
Malaysia who is able to be with us this morning representing the Honorable Minister of Science,
Technology and Innovation for the joint Opening Ceremony of the “Forum for Nuclear Cooperation
in Asia (FNCA) Workshop on Human Resources Development” and “International Atomic Energy
Agency (IAEA) Training Course on Advance Management Practices for Commercialisation of
Services and Technologies. from Nuclear Research Institutions” organized by Malaysian Institute
for Nuclear Technology Research (MINT) with the cooperation of MEXT and IAEA. | take this
opportunity to thank MEXT and the IAEA for collaborating with MINT in organizing this event in
Malaysia. On behalf of the organizing committee | wish all participants a warm welcome and
“Selamat Datang” to this workshop and training course.

Ladies and Gentlemen,
Over the past year, nuclear technology has been used in Malaysia in the upward trend in various
socio-economic sectors, including industrial, manufacturing, medical, agricuiture and the

environmental sectors. The Malaysian Institute for Nuclear Technology Research (MINT) has
been entrusted to introduce and promote the utilization of nuclear technology in the country.
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MINT has been conducting RandD activities and commercialisation of her products and services
since many years ago.

MINT has employed several strategies in commercialisation of nuclear technology in Malaysia.
Firstly, MINT adopts the concept of MINT’s Technology to Market Chain. In this regard,

whatever products and process developed in MINT's laboratories should eventually-be taken up
by the end-users viz-a-viz through direct marketing and providing technical services to customers,
forming strategic partnership, provision of training and so on and so forth.

Secondly, MINT established a Customer Service Unit to coordinate sales and marketing of

MINT’s products and services. The customers of MINT include private and public sectors,
government agency and customers from abroad such as Brunei, Singapore, Pakistan, Indonesia,
Thailand and many others. In the year 1999, MINT has about 2,000 customers. While in 2003,
the number has increased to 3,800 customers. This represent an increased of about 90% over
the 5-year period. Currently, MINT has 25 strategic business units covering Industrial Testing
and Evaluation, Industrial Safety and Quality Assurance, Agro-technology, Waste and Pollution
Control, Medical Technology and a few others. Through the operation of these business units,
MINT’s revenue has increased over the last 5 years. For instance, in 2003 MINT has generated
RM15.2 million. To date, MINT has generated an income of more than RM120 million.

Thirdly, MINT has been adopting Quality Management System (QMS) in many of her strategic

business units. QMS provides confidence to customers on our products and services, meet
customers’ specifications and requirements, and at the same time ensures efficient and effective
delivery system. This is in line with the overall government policy and aspiration towards
providing quality services.

Ladies and Gentlemen,

With regard to human resource development, | am grateful to FNCA under the framework of MEXT,
and the IAEA for giving the opportunity to Malaysian scientists to go for attachment and training at
various established laboratories in Japan and other advanced countries. They involved formal
and informal training, on-the-job training, fellowship and attachment at foreign institutions.
Through these training and attachment programmes, Malaysian scientists were able to be
-exposed and acquire new knowledge and new technology so that we are competitive at the global
level. The knowledge acquired could be utilized to develop our human resources capacity in
Malaysia. We believe that training of human resource is a continuous process, and is a vital
element for sustainability of an institution.
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Ladies and Gentlemen,

MINT has taken various steps to enhance the capacity and capability of Malaysian scientists,
engineers and technologists to acquire new knowledge in order to develop technologies. MINT
conducts training courses for private and public sectors to enhance their capability in performing
their dutieé. Various sectors have benefited from these training programmes, which include
industrial and medical sectors. The various types of training modules provided by MINT are in
the forms of Regular Training, Regional Training and In-house Training. MINT has been training
more than 1,000 participants annually. The areas of special emphasis are Radiation Protection,
Non-Destructive Training, medical x-rays and Technology Management. These training courses
are recognized by respective authorities i.e. Atomic Energy Licensing Board (AELB), National
Vocational and Technical Training Council (NVTTC) and Ministry of Health (MoH).

Ladies and Gentlemen,

In conclusion, | am of the opinion that a successful organization should take into consideration
three main aspects for sustainability, i.e., 3M: Man, Machine and Money. Nonetheless, the
primary factor that will determine sustainability of any institution is the human capital. It is
therefore pertinent that combining of these two inter-related subject matters, i.e., “Workshop on
human resource development, and Training on the advance management practices for
commercialisation of services and technologies from nuclear institution” bode well towafds
achieving sustainability of nuclear institutions. There is a synergistic and strategic linkages
between HRD and sustainability of an organization.

| am confident that all participants would have a fruitful discussion during the course of these the
workshop and training course in the next 5 days or so. | wish to thank the plenary speakers Yang
Berbahagia Tan Sri Ahmad Zaharuddin, Science Advisor; Mr. Sueo Machi, Commissioner, Atomic
Energy Commission of Japan; Mr. Nurhalim, General Manager, Malaysian Technology
Development Corporation (MTDC); and Dr. Hui of MOSTI for accepting our invitation and sharing
your knowledge and experience with us. Thanks to all members of the secretariate for the effort
in making this event a success. Lastly, once again | would like to thank Yang Berbahagia Dato
Suriah Abdul Rahman, Secretary General, MOSTI| for gracing the event on behalf of the
Honorable Minister. '
Thank you.
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1.3.2 Opening Remarks

Remarks at
2004 FNCA Human Resources Development Workshop

Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan

October 4, 2004

Distinguished Guests,
Fellow Delegates,

Ladies and Gentlemen.

It is my great pleasure to have this opportunity of saying some words on behalf of Ministry of Education,
Culture, Sports, Science and Technology (MEXT) of Japan on the occasion of the FNCA 2004 Workshop

on Human Resources Development.

First of all, I am delighted to hold jointly the opening session with IAEA Training course.
And I would like to extend my sincere gratitude to the government of Malaysia, especially to the

Malaysian Institute for Nuclear Technology Research (MINT) for preparing this Workshop.

At the initiative of the Atomic Energy Commission of Japan, the FNCA was established as an effective
mechanism to promote the regional nuclear cooperation and the first FNCA Meeting was held in Thailand
in 2000.

Now, 9 member countries, Australia, China, Indonesia, Japan, Korea, Malaysia, the Philippines, Thailand
énd Viet Nam, carry on 11 projects in 8 fields including this project as the regional nuclear cooperation

activities of FNCA.

The subject of this workshop, Human Resources Development (HRD), aims to enhance mutual
cooperation with HRD activities for nuclear science and technology in FNCA countries and to support the
construction of HRD strategy by clarifying issues and needs.

In this project, the survey of the basic data on HRD, such as the number of personnel, institutes and

universities regarding the nuclear science and technology, has been conducted.
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Some models of HRD strategy for use of nuclear energy will be discussed in this Workshop based on the

survey.

Today, in this joint opening session, some presentations about HRD are scheduled. We hope the
outcome of this workshop including today’s lecture will make a contribution to the further progress of

cooperation activities among FNCA countries.

Finally, the projects as the regional nuclear cooperation activities aim to gain better public understanding
on the nuclear science and technology by information activities to the public.

We are sure that the cooperation activities in the Human Resources Development meet the objective of

FNCA.

We sincerely wish for the further progress on this project through your cooperation.

Thank you for your attention.
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1.3.3 Opening Address

OPENING SPEECH FOR “FNCA “2004 WORKSHOP ON
HUMAN RESOUCES DEVELOPMENT” AND “IAEA
TRAINING COURSE ON ADVANCED MANAGEMENT
PRACTICIES FOR COMMERCIALIZATION OF
SERVICES AND TECHNOLOGIES FROM NUCLEAR
RESEARCH INSTITUTIONS?,

BY YB DATO’ DR. JAMALUDDIN MOHD. JARJIS
MINISTER OF SCIENCE, TECHNOLOGY AND
INNOVATION, MALAYISA

- KUALA LUMPUR, 4 OCTOBER 2004
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Yang Berbahagia Dr. Daud Mohamad
Director General
Malaysian Institute for Nuclear Technology Research (MINT)

Dr. Sueo Machi
FNCA Coordinator of Japan, and »
Commissioner, Atomic Energy Commission of Japan

Ms. Miwako Shimizu
Representative from Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)

Mr. Iberahim Ali
Manager, Customer Services Unit, MINT representing
International Atomic Energy Agency (IAEA)

Distinguished guests
Ladies and Gentlemen

Assalamualaikum and Good Morning

It is indeed a great pleasure for me to officiate the joint Opening Ceremony of this “Forum for
Nuclear Cooperation in Asia (FNCA) Workshop on Human Resources Development” and the
“International Atomic Energy Agency (IAEA) Training Course on Ad\/ance Management Practices
for Commercialisation of Services and Technologies from Nuclear Research Institutions”
organized by Malaysian Institute for Nuclear Technology Research (MINT) with the cooperation of
MEXT and IAEA. | would also like to thank MEXT and the IAEA for giving us the trust and
confident in organizing these events. | also with to take this opportunity to extend my warmest
“Selamat Datang” or welcome to our friends from overseas to Malaysia and to our capital city,
Kuala Lumpur. For those of you who are here for the first time, | hope you will take advantage of
your stay to visit some interesting places around and outside Kuala Lumpur to make your stay
more interesting and memorable.

It is indeed an honor for us to be given this opportunity to share with you our experience in the
commercialisation of services and technologies from research institutions and also human
resources development for the sustainability of our research institutions. Malaysia has always
been supportive for these kinds of activities, as we believe they are very important for the
sustainability of all research institutions including nuclear research institutions.
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Ladies and Gentlemen,

The global economy to which we are greatly dependant and exposed becomes more volatile and
unpredictable. Change is rapid, market shifts, uncertainty dominates, technologies proliferate,
competitors multiply, products and services become obsolete rapidly. As the world becomes
more competitive and more advanced, success and prosperity increasingly go to those who add
value in the global value chain. Knowledge become the main driver for economic growth. The
real asset of any organization and sustainable source of advantage is ihe knowledge and skill of
its people and their ability to learn faster than the competitors. Hence, organizations need to
consistently identify, develop and create new knowledge around key competendies, quickly
disseminate it, and embody it in new products and services to deliver value to customers in ways
that competitor cannot copy. It must also be able to integrate external knowledge with internal
expertise to proactively anficipate changing markets and respond ahead of time, make decisions
fast, accurately, and repeatedly.

If we are to survive and succeed we must reach beyond our borders and demonstrate that we are
able to meet global standards. It is incumbent upon individuals to empower themselves with
knowledge, skills and self belief. Without changing our mindset, attitude and mentality we will not
usher in the future that we envision. We need to change the way we do things and the way we
manage our country. We need world class management and working practices. Innovation,
productivity, service and efficiency are potential benefits of doing business in any country.

Towards this end, Malaysia is seriously looking at formulating a comprehensive innovation agenda
and instituting a national innovation system to enhance our competitiveness and resilience
through science and technology. We need to develop our pool of intellectual capital to reach their
full potential and capable of creating wealth and value, even under great constraints. More
competent researchers and developers of knowledge and expert practitioners of more superior
technologies are needed. We need to be more focused in our approach to innovation as our
resources are quite limited. There needs to be stronger connectivity between researchers and
research users to increase the commercialization rate.

Ladies and Gentlemen,
The government of Malaysia has undertaken a review of the S&T policy and launched the Second
National Science and Technology Policy and Plan of Action in June 2003. The policy addresses

seven key priority areas focused on strengthening research and technological capacity and
capability in Malaysia, promoting commercialisation of research outputs, developing human
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resource capacity and capability, promoting a culture for )science, innovation and
techno-entrepreneurship, strengthening institutional framework and management for S&T" and
monitoring of S&T policy implementation, widespread diffusion and application of technology,
leading to enhanced market-driven R&D to adapt and improve technologies and to build
competence for specialisation in key emerging technologies. Various initiatives has been put in
place to implement these strategic thrusts by the various ministries and agencies.

In supporting R&D and commercialisation of research.outputs, the government will increase public
and private sector investments in R&D including infrastructure development targeting for gross
national R&D expenditure level of at least 1.5% of GDP by 2010 through the provision of the
Intensification of Research in Priority Areas (IRPA) grants and other schemes. In addition the
government will continue to encourage private sector R&D and to promote closer cooperation
between the private sector and Public Research Institutions (PRIs) as well as public sector
universities through collaborative linkages. This will be carried out through provision of various
grant schemes such as Industry Research and Development Grant Scheme (IGS), Multimedia
Grants Scheme (MGS), Demonstration and Application Grants (DAGS), Technology Acquisition
Fund (TAF) and Commercialisation of R&D Fund (CRDF).

There is also other non-profit organization that provide commercialisation fund for the industries.
It includes Malaysian Technology Development Corporation (MTDC) and Small and Medium
Industry Development Corporation (SMIDEC) that provide funds or loans for the small and.
medium industry in research & development including commercialisation.

To further promote commércialisation of research output besides providing funds, the Malaysian
government has also established Business Development Unit within Ministry of Science,
Technology and Innovation to develop strategies and programmes aimed at enhancing the
commercialisation and diffusion of research findings generated from organizations. All
universities and research institutes have also established a similar unit or Research Management
Centres (RMC) in commercialising their research output. The Business Development Unit aims
to help spur the utilization of knowledge generated in Malaysia’s R&D system and as a one-stop
commercialisation center. Government has established as well incubation centres in Malaysia for
the purpose of R&D plus comercialisation of the product/services. Examples of the incubation
centres are Malaysian Technology Park, MTDC-UKM and SIRIM Technology Park.

Ladies and Gentlemen,

Malaysia however, faced some problems in commercialising its research dutput. According to
the National Survey of Public Research Commercialisation done by the Business Development
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Unit, Ministry of Science, Technology and Innovation (MOST]), there are few challenges faced in
commercialisation of research findings. The top four challenges faced by researchers are the
ability to identify and attract suitable management team, access to funding, support for business
plan and marketing plan and market penetration.

Malaysian Venture Capital (MAVCAP) has also identified key concerns with regards to
commercialisation. First, the lack of business development competence that makes it difficult for
start-ups, which often require the assembling of an experienced management team. Secondly,
researchers are not keen to do commercialisation full time, as they are not willing to risk their
academic career. Lastly, researchers are too absorbed with their research and that they lack of
skills to engage in commercialisation activities.

Malaysian government will always strive for the improvement in commercialising our research and
development products as we feel that it is important for the economic development of the country.
This is especially important in time where we face stiff competitions from across the border.

Ladies and Gentlemen,

With regard to developing humén resource capacity and capability, Malaysia will intensify
development of critical mass for S&T through various initiatives such as higher ratio of students
pursuing science, technical and engineering disciplines in upper secondary schools and
universities, increasing number of post-graduates students in universities, increase number of
post-doctoral fellowships, brain pool and brain gain programmes and others. In the long term,
Malaysia requires a much more effective delivery systems for human resources to drive economic
growth and progress and to overcome the shortage of S&T personnel to support its S&T agenda.

However, developing human resources is a éomplex, difficult and time-consuming task that
demands strategic planning, meticulous execution and huge investment of money, time and efforts.
Itis very likely that the same challenges are faced by many countries. However, | believe through
active collaboration between our countries through multi-lateral collaboration such as the IAEA
and FNCA this monumental task can be made easier to some extent.

Malaysia will continue to work with other countries to promote a regional and international
environment that is peaceful and stable. We will continue to build relationships with other

countries and will cooperate to achieve common goals.

It is my hope that the presence of experts from FNCA counties and other countries in the region
including Malaysia at this FNCA workshop and IAEA training course will provide a valuable
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opportunity for a beneficial exchange of ideas towards the common éoal of advanced
management practices for commercialisation of services and technologies of nuclear institutions
and human resources development for sustainability of research institutions in the region.

If the activities were to contribute towards socio-economic development it must be demand driven
and not simply informational. Project deliverables need to be clearly indicated in the project
proposal stage. The technology outcomes must reach the end users and this requires effective -
communication and close collaboration or cooperation. '

Participating countries have much to gain from these activities. The Malaysian government will
continue to provide the necessary support such as funding and human resource for projects
carried out by researchers and would like to give due recognition to FNCA and IAEA activities as
an important part of our national S&T programme. This is so because nuclear technology
transcends and cuts across many fields such as agriculture, medicine, manufacturing,
environment, energy and many more. There is certainly synergy between activities of FNCA,
IAEA and our strategic focus R&D areas such as biotechnology, advanced materials, advanced
manufacturing, microelectronics, ICT, aerospace, energy, pharmaceuticals, nanotechnology and
photonics.

Although nuclear power is not presently our energy option, we are taking cognizance of energy
sources and demand on one hand and sustainable development on the other. Nuclear option is -
still alive and we have to continuously keep abreast with developments and progress in nuclear
power technology, nuclear safety and human resource development planning for nuclear power:
program. We are certainly not going to deprive the future generations the choice to decide on the
energy options they will take.

It is also my hope that this workshop and training course jointly organized by MINT with the
cooperation of MEXT and IAEA be seen as one of the ways by which Malaysia repays the
international community for the assistance and support received in the past.

With that note, | declare the “FNCA Workshbp on Human Resources Development” and the “IAEA
Training Course on Advanced Management Practices for Commercialisation of Services and

Technologies from Nuclear Institutions” officially open.

Thank you.
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1.4 Open Lecture

1.4.1 Policies and Programs to Encourage Self-Sustainability in Research

Institutions
1.4.2 Sustainability of Nuclear Research Institutions and HRD
1.4.3 Enablers for Commercialization
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1;5 Opening for FNCA 2004 Workshop on HRD

1.5.1 Review of Past Activities in HRD and the Scope of 2004 Workshop on
HRD | |
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1.6 Presentation Session 1 (Country Repor_t)
1.6.1 Malaysia

1.6.2 Thailand
1.6.3 The Philippines



This is a blank page.




JAERI-Review 2005-025

1.6.1 Malaysia .
COUNTRY REPORT FROM MALAYSIA- MODEL FOR HRD STRATEGY
Rapieh AMIN NUDDIN, MINT '

1. INTRODUCTION
In this paper more information is provided in addition to what has been collected in the
past years. Models for HRD strategies are also proposed. Consolidation and deliberation
of similar inputs from the other workshop participants should enable this workshop to
come up with a very useful model of HRD strategy that will be adopted and used in
participating countries for formulating HRD strategy.

2. BACKGROUND

2.1. The subject of a model for HRD strategy was raised during my second presentation
at the 5th HRD Workshop in which I suggested that the FNCA HRD Project may
come up with a model for HRD Strategy. This received overwhelming and
unanimous support from every member of the project.

2.2. In my country report at the first FNCA HRD workshop, I stated that we need to have
good and adequate information to formulate HRD strategy. The HRD project have
collected a large amount of information and we spent sometime in the last 2
workshops to discuss how these information can be used to formulate HRD strategy.

2.3. For this 2004 workshop the sponsor has stated the following:-

2.2.1. The main objective of the FNCA 2004 Workshop on HRD is to provide a
model to formulate HRD strategy in each country by sharing experiences and
precedents.

2.2.2. Although the purpose of ‘Survey of the basic data’ carried out in 2002 was to
formulate HRD strategy in each country, the sponsor felt that there were some
difficulties in policy discussion. Therefore, it could be meaningful to provide the
model as an essential feature of HRD strategy. The model would be flexibly
utilized depending on the national policy of each coimtry in the future.

2.2.3. The steps to follow in the strategy modeling are as follows:-

2.2.3.1.Review the history of nuclear human resources development in the country,
establish a framework for discussion, and propose factors needed for
strategy.

2.2.3.2.Recognize the current situation of needs on human resources based on
nuclear development policy in the country.

2.2.3.3.Compare the actual state, which was clarified by the needs recognition,
with the result of ‘Survey of the basic data’, and identify the shortfall of
human resources in your country.
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2.2.4. Historical review could be useful for making discussion frameworks, and also
could be a new source of perspective on the Model.

2.2.5. The ‘Survey of the basic data on HRD’ consists of data from 2002 to 2004,
and those data were ‘static’ data for a certain year. It was difficult to analyze the
trend by the survey data. In fact, it should be ‘dynamic’ analysis, such that how
many and what kinds of human resources are needed with what purposes and by
when.

3. RECENT TOPICS IN THE NUCLEAR FIELD AND RELATED HRD IN YOUR
COUNTRY. | '
3.1. Before proceeding to the model a report needs to be made on recent topics in the
nuclear field and related HRD in Malaysia 4 items deserves mention in this report:-

3.1.1. The Department of Museum and Antiquity has sought MINT’s services in
conservation work. NAA, XRD, XRF, radioisotope dating, NDT are some of the
nuclear techniques that have been provided in the conservation work. MINT is
also providing training on nuclear techniques to their personnel.

3.1.2. MINT has submitted an application for a special program to allow MINT
researchers to use their research projects for Masters or PhD thesis and register
for post-graduate studies at local universities under the government funding. It is
like an on-the-job post graduate studies This application has received favourable
support from several parties and we hope the program can start by the end of this
year. We intend to link this programme with MEXT researcher exchange
programme where research done under this programme can also be used as thesis
for the post graduate or even post doctoral studies if this is agreeable by the
Japanese side.

3.1.3. MINT has upgraded its training rooms to enable proper recording of training
sessions to produce CDs for e-learning.

3.1.4. Malaysia has set up a national on-line facility or web-site
http://www.mygfl.net.my to facilitate and encourage life long learning in the

society. One of the functions of this facility is metadata management system
which provides for a structured cataloging method to help users discover relevant
information. Implementation of metadata for web resources and learning objects
would result in the availability of consistent, accurate, and well-structured
descriptions of resources such as packaged content, publication, web pages, or an
image. MINT could become a content provider and in doing so would increase

accessibility of the general public to nuclear knowledge.
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4. HISTORICAL REVIEW OF EXPERIENCES OF HRD IN THE NUCLEAR FIELD
4.1. Table 1 illustrates the development of nuclear technology in Malaysia. It is by no

means complete but gives some idea when nuclear technology was first introduced in

Malaysia and how the various applications of peaceful uses of nuclear energy has

evolved and the direction in which it will further develop.

Table 1- Historical review of the development of nuclear technology in Malaysia.

1970 1975 1980 1985 1990 1995 2000 2005
PUBLIC CRANE PUSPATI UTN MINT Probably
INSTITUTION (1972) became (19 83) (1994) change
PUSPATI research name again
(1973) center in
(1975)
Human resource -establish research areas and | -Rationalisation of -Focus on niche areas
development (post-graduate | programmes R&D -Alignment with national
studies and —on-the-job -Mission oriented R&D activities agenda
training) activities - Commercialisation
Basic physical -Consolodation of research of R&D output and
infrastructure (Assistance -IRPA : services
from IAEA, Japan, -Research collaboration -Industry and end-
Australia) user linkages
MAIJOR 1 Megawatt Triga Reactor ALURTRON- EBM Gamma
FACILITIES (1982), waste treatment (1992), greenhouse -
plant (1985), RI production | RAYMINTEX and Gamma
(1984) SSDL, SINAGAMA | (1996), MINT field
(Gamma irradiation facility) | TECH PARK
) (1989), (1999)
ACTS AND Radioactive AELA Radiation APPEAL Radiation
REGULATION substances Act ACT 304) | Protection (1990) Protection
(1968) (1984), (LICENCING) (RWM)
: EST. Regulations Regulation
AELB (1986), RP (2005
(1985) (BSS) onwards)
Regulations
(1988), RP
(Transport)
Regulations
(1990)
HRD- IAEA < >
Japan JAIF, Bilateral, INCA, FNCA
. »
Australia Colombo Plan, ADAB
< —»
University BSc. BSc Health Masters in
Nuclear Physics.(UTM), | radiation
| Science Bachelor Processing
(UKM) Diagnostic (UPM)
Imaging and
Radiotherapy
(UKM),
Masters
medical
Physics (UM),
Masters in
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MINT

. Public courses

Seminars Public courses in Public courses
to promote | in radiation NDT in radiation
application | protection safety in
of nuclear medical
technology applications
in various.
fields
PRIVATE ANSELL STERIL GAMA
gama (1992)
irradiation -
facility
(1983)
NUCLEAR IST X-ray NMC Production of | 8 more NMC 3 more
MEDICINE machine in Kucing RI for NMC-
Taiping (1980), medicine Kuantan,
Hospital (1984) Kota .
(1897), RI Kinabalu,
used in UPM
medicine in Hospital,
HKL(1962), Cyclotron
1% nuclear for NM in
medicine Putra Jaya
center in HKL Hospital
(1964), :
UM (1967)

4.2. Lessons learnt from history
e HRD often started late so project slow to take of
¢ Difficult to get training

¢ Not enough manpower to send for training

¢ Not enough funding for training

e Difficulty to attract personnel or pedple to specialize in nuclear due to lack of
recognition and incentive

e Demand driven eg increase in cancer cases lead to rapid growth in nuclear medicine

and radiotherapy, AIDS and other diseases and contamination lead to increase in

demand for rubber gloves and condoms

e Wastage in training- leave the job after training for promotion

S. MODEL AS A WAY OF FORMULATING HRD STRATEGY.

5.1 Policy targets of nuclear development 2000-2010

5.1.1

Malaysia does not have as yet a national nuclear technology

developmet policy. What we have is a Science and Technology Policy

which is stated in the Second National Science and Technology Policy

5.1.2

Without a national nuclear technology development policy the long

term planning and middle term planning of the various applications of

nuclear technology are found in the Third Outline Perspective Plan
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(OPP3) and S year development plan (it is now the 8™ Malaysia Plan)
respectively as well as the national policy for the various sectors. For
example, development planning of nuclear medicine is the
responsibility of the Ministry of Health and is guided by the National
Health Policy, Outline Perspecive Plan 3 and the 8" Malaysia
Development Plan for the health sector. Same for energy, education,
agriculture and the other sectors. ’

When MINT formulated its 8th Malaysia Development Plan it has to
refer to the OPP3 and the national policy of the various sectors. The
following are some of the projects under the 8th Malaysia Plan for
MINT:-

e HRD project

e EBM

e Reactor utilization

e Gamma green house and gamma field

e Public acceptance)

5.1.4 Manpower planning is a different exercise and we have to submit our

5.1.5

application through the Public Service Deﬁartment.
So, not having a nuclear development policy does make HRD planning
quite complicated.

5.2 Need for a national database and information system for HRD in nuclear

technology.

5.2.1

522

523

Being in the K-economy, things are moving fast and change is really
rapid. In the nuclear area even in the IAEA there are so many
programmes and activities and some of these overlapping with each
other. When different people participate in different programmes, it is
difficult to keep track of things. Something needs to be done to make
sure that things do not contradict and duplicate each other.

At MINT we are trying to address this issue in our ICT Strategic Plan.
This is something very difficult to do and we are trying to engage a
consultant to do this. But MINT have to come up with processes and
workflow so that the consultant can develop the system for data
capturing, data mining, reporting etc. We have to change the way we
do things as it cannot handle the speed at which things are moving. The
use of ICT will make things more efficient and effective.

At MINT we are developing a Human Resource Development
Information System (HRDIS) for MINT. We are also developing a

~ database for HRD in Nuclear Science and Technology and for Nuclear
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Education at national level. In fact this develops from the FNCA effort
of data collection. We plan that this would lead to a Model for HRD
Strategy for MINT and for the nation. I have not given much thought
for a strategy at FNCA level.

A good Model of HRD Strategy will assist the system developer to
develop an information and knowledge management system that will
support planning, policy formulation, decision making and day to day
operations.

5.3 HRD strategies

5.3.1

532

Before we go any further, we need to define what is HRD strategy

model and specify the level of strategy we want whether at FNCA,

national or organizational level.

¢ Human resource development (HRD) can be defined as educating
and training of people to make them competent to perform future
tasks.

e Strategy is a means of achieving objectives.

e Model means something to be copied: something worthy to be
imitated, representative of others in the same style, etc.

The following models are proposed
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SOURCE OF
FUNDING
(INTERNATION
AL, REGIONAL,
BliATERAL,
GOVERNMENT
SPONSORSHIP)
RESOURCE
PERSON
(FOREIGN,
LOCAL,
INTERNAL)
TYPE (PhD,
MSc, B,
DIP.,SEMINAR,
COURSE, SC.
VISIT, SELF
LEARN, ON-
THE-JOB

~ PLACE
(OVERSEAS,
LOCAL, IN-
HOUSE)

MINT VISION
&MISSION

v

OBJECTIVES

MINT PROJECTS
& ACTIVITIES

A

IDENTIFY GAP-
TRAINING NEEDS
ANALYSIS

REQUIRED
COMPETENCY
(LEVEL AND
NUMBER)

HRD ACTION PLAN
(FUNDING, PROGRAM,
ACTIVITIES, SCHEDULES)

Figure 1 - MODEL 1: HRD STRATEGY- MINT LEVEL

<¢«—p HRDIS

PRESENT
COMPETENCY
(LEVEL AND
NUMBER

TAXONOMY OF
COMPETENCY &
SYSTEM OF
DEFINITION OF
COMPETENCY
LEVELS
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SOURCE OF
FUNDING
(INTERNATIONAL,
REGIONAL,
BILATERAL,
GOVERNMENT
SPONSORSHIP)
RESOURCE PERSON
(FOREIGN, LOCAL,
INTERNAL)

TYPE (PhD, MSc, B,
DIP, SEMINAR,
COURSE, SC. VISIT,
SELF LEARN, ON-
THE-JOB

PLACE (OVERSEAS,
LOCAL, IN-HOUSE)

NATIONAL VISION &MISSION FOR

NUCLEAR DEVELOPMENT
$ PROJECTS &
OBJECTIVES p| ACTIVITIES
3
REQUIRED
NATIONAL COMPETENCY
HRD (LEVEL AND
STRATEGY 4 vuMBER) T taxonomy oF
IN IDENTIFY GAP- COMPETENCY &
NUCLEAR TRAININGNEEDS | ¢ | PRESENT e systemor
ANALYSIS COMPETENCY DEFINITION OF
(LEVEL AND COMPETENCY
NUMBER)
HRD ACTION PLAN
(FUNDING, PROGRAM, «—>»| HRDIS
ACTIVITIES, SCHEDULES)

Figure 2 - MODEL 2: HRD STRATEGY NATIONAL LEVEL
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SOURCE OF FNCA VISION

FUNDING &MISSION FOR

(INTERNATIONA NUCLEAR

L, REGIONAL, DEVELOPMENT

mmm ¢ .' PROJECTS &

SPONSORSHIP) | OBJECTIVES AcerIES

RESOURCE v

PERSON _ - REQUIRED

(FOREIGN, COMPETENCY

LOCAL, FNCA HRD <« | CEvELAND -

INTERNAL) STRATEGY IN IDENTIFY GAP- NUMBER) TAXONOMY OF
TYPE (PhD, MSc, NUCLEAR TRAINING NEEDS [ [———— COMPETENCY
B DEVELOPMENT [} | ANALYSIS covpemmncy [ ESYSTEMOR
DIP.,.SEMINAR, DEFINITION OF
COURSE, SC. (LEVEL AND - COMPETENCY
VISIT, SELF HRD ACTION PLAN (FUNDING, o LEVELS
LEARN, ON-THE- PROGRAM, ACTIVITIES,

foB SCHEDULES)

PLACE

(OVERSEAS,

LOCAL, IN-

HOUSE)

Figure 3 - MODEL 3: HRD STRATEGY FNCA LEVEL
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6. CONCLUSION

In conclusion I would like to make the following recommendations:-

A recommendation be made at the FNCA Ministerial level meeting for each
member country to formulate a national nuclear development policy.

The Model of HRD Strategy that will be developed in this workshop should be
robust and able to guide the development of national information system for HRD.
National HRD committee for nuclear technology be formed to consolidate HRD
initiatives in various ministries, organizations, programmes and projects. This
committee should include expert in HRD strategy and information management.
The adequacy of the HRD strategy should be tested. Instead of every country
doing the same thing, case study or lead country approach should be adopted so
that we can get results faster.
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1.6.2 Thailand
HUMAN RESOURCE DEVELOPMENT STRATEGY OF THAILAND

Warapon Wanitsuksombut
Office of Atoms for Peace, Thailand

Introduction

Human resource development in nuclear field is depending on the demand on
the usage of nuclear applications. Among all nuclear applications, medical and
industrial utilizations of nuclear energy is the most successful and well known
applications in the country. Since nuclear power is not planned in near future, human
resource in nuclear power development is limited. Human resource of medical
profession in nuclear field is recognized to be necessary for the safety in medical
exposure control. While human resources in radiation safety are the key for
occupation control in industry and research. Human resources in research and
development in nuclear applications and reactor utilizations are also important for the
country development.

Status of Academic Courses and Training Courses in Nuclear

Nuclear Science has been included in curriculum of science study in every
universities and colleges. In some universities the special subjects in nuclear are
included and graduate courses are offered for example Physics, Chemistry, Medical
Physics, Nuclear Technology, Environmental Science, Radiation Technology, etc.
Furthermore short training courses in special topics are offered in many institutes and
societies. Summary of graduate courses and special training courses are shown in
Table 1. ‘

Table 1 Summary of graduate courses and special training courses in Nuclear

Field Graduate _No. of Training No. of
Courses graduated Courses cumulative
students participants
Master | Doctor

Medicine ' 5 37 18 NI -

Technology 6* 64 20 8 1171

Agriculture - - - - 13 998

Radiation Safety k¥ - - 4 3874

and Radiological

Protection

Reactor Operator - - - 1 52

(license)

Irradiator - - - 1 40

Operator(license)

Industrial - - - 2 223

Radiography

* includes all subject; physics, nuclear technology, applied radiation and isotopes
** Usually cooperated in other fields
NI — No Information
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Qualification Training Courses :
There are several training courses recognized as qualification courses; reactor
operator, irradiator operator, industrial radiography and radiation protection. In order
to meet international standards, these training courses should be certified. The HRD
project has stimulated the exchange of information among member countries which
helping in the improvement of those training courses to be complied to the standards.

Radiation Safety Officer Qualification

Radiation safety officer qualification has recently announced in the radiation
safety regulation. Thailand has conducted radiation protection courses for tens years.
But the qualification theme has not been established yet. Models of other countries are
studied in order to choose suitable model for Thailand. The qualification will be
launch as soon as possible and projected to be fulfilling in 5 years.

Professional Society could have important role in human resource
development. An example is the proposal from Society of Medical Physics to conduct
Radiation Protection Courses for three fields of Medicine; diagnostic radiology,
radiotherapy, and nuclear medicine.

Qualified Personnel for Medical Exposure Control

In the medical service practice, quality control of machine, drugs and
personnel in medical professional must be certified. The medical doctor applying
radiation and radioisotopes to patient must have special qualification, as well as other
related professional such as medical physicist, radiologist and radiation technologist.

Thailand has required authorized medical doctor in the licensing process to
use radiation and radioisotopes in medical diagnostic and treatment. It is also required
to have a radiation safety officer and qualified experts either medical physicist or
radiologist. Medical societies in nuclear field and academic institute play a strong role
in building and supporting human resources in this field.

The highest public medical exposure comes from diagnostic radiology.
Quality control of diagnostic radiology equipment is the key function to reduce
radiation doses to person passing examination. Qualified expert for conducting quality
control of the equipment is also required.

Summary of Needs , '

Qualified personnel needed could be categorized as radiation safety officer,
qualified expert for quality control of diagnostic radiology and qualified expert for
nondestructive testing radiography in industry. Table 2 shows the figures of demand
in each field.

Table 2 Categories and quantities of qualified personnel needed

Categories of qualified Number of facilities or Number of persons needed
personnel equipment

Radiation Safety Officer 7000 thousands

Qualified Expert for
quality control of 5000 hundreds
diagnostic radiology
equipment

Qualified Expert for
nondestructive testing 20 hundreds
radiography(NDT Level 3)
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HRD Strategy

Professional society as well as academic institute have the role of training to -
develop manpower in nuclear. Concerning authority should provide information on
quality and quantity of personnel needs. To obtain such information, effective
working group should be appointed and intensive survey should be conducted. The
strategy should include prediction of future nuclear application which is expanding
quickly.
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1.6.3 The Philippines
HUMAN RESOURCE DEVELOPMENT IN THE NUCLEAR FIELD: STRATEGY -
FOR THE PHILIPPINES
by
CORAZON C. BERNIDO, ESTRELLA D. RELUNIA
& JOCELYN L. DAVID

1. INTRODUCTION

The Philippine Nuclear Research Institute (PNRI) formerly the Philippine Atomic Energy
Commission (PAEC) is the sole agency mandated by the Philippine Government to develop
and regulate the safe and peaceful uses of nuclear science and technology. PNRI’s vision is
to be an institution of excellence in nuclear science and technology propelled by a dynamic
and committed workforce in the mainstream of national development. It’s mission is to
contribute to the improvement of the quality of Filipino life through the highest standards of
nuclear research and development, specialized nuclear services, nuclear technology transfer
and effective and efficient implementation of nuclear safety practices and regulations.

Human resources development in the country is presently geared towards radiation safety,
radioisotope applications and research utilizing radioisotopes, nuclear safety and security,
safety culture, ISO standardization and accreditation, harmonization of radiation protection
practices, training for nuclear regulatory staff, emergency preparedness, training in nuclear
science for teachers, and Nondestructive Testing (NDT).

2. HISTORICAL BACKGROUND

Nuclear technology was formally introduced in the Philippines with the signing of the
Agreement for Cooperation on the Peaceful uses of Atomic Energy between the Philippines
and the United States in 1955. In 1958, the Philippine Atomic Energy Commission (PAEC)
was created by the Science Act of 1958 otherwise known as R.A. 2067, and was given the
dual responsibility of promoting and regulating the utilization of peaceful applications of
atomic energy. Its initial efforts were manpower training and development program and the
acquisition and installation of a 1-megawatt nuclear research reactor (PRR-1) and its
associated laboratories. In 1958, the Philippines became a member of the International
Atomic Energy Agency. By 1960, some 58 Filipinos had been trained in various fields of
atomic energy such as physics, engineering, radioisotope applications, reactor technology,
nuclear and radiochemistry and health physics. In 1959, the PAEC Nuclear Training Institute
conducted the first Radioisotope Techniques Training Course (April 3 — May 5, 1959) with
18 participants. As the PAEC R & D Program was firmed up, the PAEC Nuclear Training
Institute correspondingly programmed and conducted, in addition to the basic RTTC, other
courses on Industrial Uses of Radioisotopes (IURC), Radiological Health and Safety
(RHSC), Medical Uses of Radioisotopes, Agricultural uses of Radioisotopes, Neutron
Activation Analysis and Radiochemistry. These courses were offered to researchers of
science-oriented agencies and educational institutions.

In 1963, PAEC’s main facility, the first Philippine Research Reactor (PRR-1) rated at 1
megawatt, became critical or was able to sustain a chain reaction on August 26. Human
resource development then was focused on the operation, maintenance and utilization of
research reactors.
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In 1968, R.A. 5207 was passed. This Act provides for the licensing of atomic energy
facilities and nuclear materials and became the basis for licensing the first Philippine
" Nuclear Power Plant. Human Resource Development at this time was geared towards
licensing regulations, safeguards and nuclear safety. PAEC was again reorganized in 1974
under P.D. 606, and transferred from NSDB to the Office of the President to better respond
to the nuclear power development program of the country.

The introduction of nuclear power program in the country in 1975 necessitated a more
aggressive approach in human resource development. The PAEC in support of the Nuclear
Power program conducted training courses in Introduction to Nuclear Power and the Nuclear
Operator’s Course for the personnel of the utility company. Nuclear Science and
Engineering Courses for colleges and universities were also pursued. Nuclear Engineering
. (3-unit), Nuclear Physics(3-unit) and Nuclear Chemistry (3-unit) subjects were also
included in all Engineering courses. The University of the Philippines started offering the
MS Nuclear Engineering Program. Fellowship training through the International Atomic
Energy Agency were on nuclear power operation, nuclear instrumentation, nuclear licensing
and regulation, safety, radiological emergencies. Environmental impacts of nuclear power,
radioactive waste management. (Attached is the Nuclear Manpower Development Program
both for the Regulatory and Utility).

In 1977, PAEC and other energy governing bodies were absorbed and placed under the
administrative jurisdiction of the Ministry of Energy.

In 1980, by virtue of Executive Order 613, PAEC was again placed under the direct
supervision and control of the Office of the President to ensure objectivity and effectiveness
in the exercise of its regulatory and licensing functions.

PAEC was agai»n attached to the Office of the President under E.O. 708, in 1981,and again in
1982, under E.O. 784, PAEC was placed under the administrative supervision of NSTA.

Under E.O. 980, in 1984, a board of commissioners was formed composed of a chairman
and four associate commissioners in preparation for the licensing of the BNPP-1, the first
nuclear power plant. ’

In 1986, the Bataan Nuclear Power Plant was nearing completion when President Corazon
Aquino, came into power. One of her very first Executive Orders was to mothball the
nuclear power plant. With the Philippine Government decision not to go nuclear, the
activities in development of human resource related to nuclear power plant was frozen. The
University of the Philippines stopped offering courses in MS Nuclear Engineering and
schools and universities offering engineering courses revised their curriculum removing
nuclear engineering as a required subject. A revamp of the science curriculum in colleges
and universities took place with nuclear power given the least emphasis.

With the decision to mothball the BNPP-1, the PAEC revised its Nuclear Manpower
Development Program. Personnel training on Applications of radioisotopes in different
fields were now the priority areas of human resource development. It was also at this time
that PAEC decided to convert the PRR-1 research reactor to TRIGA. Personnel were then
sent abroad to train on the conversion, maintenance and operation of the TRIGA reactor.
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In 1981, MS Medical Physics Course was established at the UST Graduate School as an
initiative of the PAEC, IAEA and the Department of Health. The program is still on-going
up to the present.

In 1985, Medical Physics and Radiation Dosimetry Division was created in the Radlatlon
Health Service., DOH.

In 1987, the PAEC then composed of a Chairman and four (4) associate commissioners was
reorganized to PNRI, headed by a Director and a Deputy Director. Its main functions are to
conduct research and development on the application of radiation and nuclear materials,
processes and techniques in agriculture, food, health, nutrition and medicine and in industrial
or commercial enterprises; license and regulate all activities relative to nuclear applications.
At this time, the Co-60 Irradiation Facility was nearing completion. Human resource .
development at this time were then on installation, operation and maintenance of the Co-60
Irradiation Facility.

There was a complete turnabout of the areas of human resource development in the 90’s.
Major emphasis were on applications of radioisotopes in industry and hydrology, medicine,
biology, and agriculture, safety in nuclear energy, nuclear regulations and safeguards, waste
management radiation protection and research. All these fellowships and training abroad
were sponsored by the International Atomic Energy Agency Program.

With the equipment granted by IAEA in support of the BNPP-1, PNRI started developing its
human resource on Nondestructive Testing. Under the IAEA technical assistance program,
fellows were sent abroad to train on radiography, ultrasonics, liquid penetrant, magnetic
particle and eddy current testing. Soon, PNRI was training the industry in nondestructive
testing. In cooperation with the Philippine Society for Nondestructive Testing (PSNT), the
PNRI has trained a total of 2,208 NDT technicians and engineers.

3. THE NEED FOR A STRATEGY

The strategy for human resource development in the nuclear field addresses the needs of the

following:

1) users of nuclear technology in industry, medicine, agriculture, research, and other areas;

2) radiation safety officers in organizations or institutions licensed to use radioactive
materials

3) manpower in support of a future nuclear power program, the research reactor, as well as
public information and nuclear awareness specialists;

4) the education sector especially professors and teachers 1n tertiary and secondary
education;

5) PNRI for its research, promotion, training and regulatory functions.

4. STATUS OF HUMAN RESOURCES DEVELOPMENT ACTIVITIES

PNRI ACTIVITIES
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The Philippine Nuclear Research Institute regularly conducts national training courses in
nuclear science and technology, and radiation protection to users of radioisotopes in
academic and research institutions, hospitals and medical institutions, and industrial
companies. The PNRI also conducts training courses and seminars in nuclear science for
high science teachers and university/college faculty. These courses range from three days to
five weeks. The following courses are of five week duration: Nuclear Technology for
University/College Faculty, Seminar in Nuclear Science for High

School Science Teachers, and Radiation Cytogenetics Course. Our four-week courses are:
Radioisotope Techniques Training Course (RTTC) either for medical personnel for academe
(research), Industrial Uses of Radioisotopes Course and Radiological Health and Safety
Course. Two week courses include the nondestructive testing courses (RT, UT, SM, ET).
One week courses include the Radioimmunoassay Course, Introduction to Nuclear Science
for High School Science Teachers, Introduction to Nuclear Science for Elementary Science
Teachers and Radiation Safety Courses.

In spite of all these efforts, the negative attitudes of the population towards anything
“nuclear” is still high. The reason may be the misconceptions and inadequate information
regarding the beneficial uses of nuclear science and technology. One effective way to
counteract this negative perception is to coordinate with the Department of Education
(DepEd) and the Commission on Higher Education (CHED) for the inclusion of nuclear
science in all levels of the science curriculum. There are around 6,673 schools offering
secondary education and 100,000 science teachers. One-week Introduction to Nuclear
Science Course is offered by PNRI to high school science teachers, or university upon
request by a particular school or university.

Up to the present time, around 7,000 have participated in national training courses conducted
by PNRI. The trainees are users of radioisotopes in the Philippines, researchers, practitioners
in the medical field and industry as well as high school teachers and university faculty.
There are around 400 trainees per year. Minimum entrance requirement is a Bachelor’s
degree in science and engineering except for level 1 radiographic testing course.

In addition to training courses, PNRI accepts undergraduate and graduate students for On-
the-job training, as well as thesis and research advisorships, in different areas of nuclear
science. From 1995 up to the present time, around 500 students have availed of this type of
training from PNRI.( Appendix 1 shows the summary of number of trainees trained by
PNRI) :

Nuclear Science and Technology Education in Schools and Universities

In secondary or high school education, radiation and nuclear science/technology including

nuclear power are taught mainly in the fourth year science and technology curriculum, under

Physics. In the college or university level in the Philippines, not all curricula for a Bachelor

of Science college or university degree incorporate nuclear science/technology as a one

semester 3-unit course. Although recommended by the Technical Panel of the Commission

on Higher Education (CHED), it is not a requirement but the option of a particular school to

include nuclear science and technology topics in their Bachelor of Science curricula. The

MS in Medical Physics established in 1981 at the UST Graduate School. So far, 14

graduated with MS degrees and 37 students are still completing the degree. In 1997, another”
private university, De La Salle University started offering BS Medical Physics in June 1997.

- 79 —
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Training Abroad Through Linkages With Other Countries

Foreign trainirig availed of by PNRI personnel as well as by those from other agencies,
shows that 68% came from IAEA, 27% from Japan and 5% through bilateral arrangements
with other countries.

The fora/activities participated in by Philippine researchers and scientists in Japan include
the STA Scientist Exchange Program, the Group Training Courses sponsored by the Japan
International Cooperation Agency (JICA), the activities under the Forum for Nuclear
Cooperation in Asia (FNCA), and the seminars managed by the INTC/RADA (International
Nuclear Technology Cooperation Center/Radiation Application Development Association).

5. DEVELOPMENT OF AN HRD STRATEGY
5.1 Objectives of the HRD Strategy

The HRD strategy has the objective of ensuring sufficient human resources and manpower
for the activities outlined below, and ensuring radiation protection and the safe utilization of
nuclear techniques, as well as the implementation of nuclear regulations.

Activity Areas

The needs for human resources in the nuclear field arise from the following activity areas:
a) Nuclear applications in industry, medicine, agriculture, research, and other areas;
- b) Manpower in support of a future nuclear power program and in support of the
Philippines’ research reactor;
¢) Science and technology education, specifically in the nuclear field.

In (a) there is a need for training users of radioisotopes, and for training radiation safety
officers and medical physicists, as required by regulations. There is a need for M.S. and
Ph.D. holders in Medical Physics. In (b) the need is more long range in nature, but the more
immediate need is in the area of public acceptance and public awareness of nuclear science
and technology, as well as graduate degrees, MS or Ph.D. holders in Nuclear Engineering.
Also in support of the research reactor there is a need for personnel trained in the repair of
research reactors, as well as in their utilization. In (¢) there is a need to enhance and upgrade
nuclear science and technology education

in schools and universities in the secondary level and in the tertiary level. This means
training the teachers, and revising high school and college curricula to include nuclear
science education. Addressing the need in the activity area (c) will greatly contribute to the
- social and political climate necessary for a successful nuclear power program.

5.2 Framework for HRD Strategy

The national human development strategy in the nuclear field includes: 1) conduct of local
training by PNRI; 2) nuclear science and technology education in schools and universities;
3) role of international cooperation, i.e. training abroad through linkages with relevant
institutions and organizations in foreign countries; 4) new techniques for education and
training; and 5) preservation of expertise — how to address brain drain and retirement of
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personnel with expertise in nuclear S & T. An interagency committee chaired by the DOST,
with representatives from PNRI, DECS and CHED will supervise the implementation of this
HRD strategy. :

5.2.1 Role of the Philippine Nuclear Research Institute

The training made available and conducted by PNRI locally, as well those made available
through PNRI’s linkages with the International Atomic Energy Agency (IAEA) and other
foreign institutions, are able to meet some of the HRD requirements. However, the PNRI is
acutely facing a shortage of technical personnel to replace those due for retirement and those
lost through brain drain, because of the government’s policy of no hiring which has been in
effect for a number of years. The situation will become critical in a few more years. The
DOST shall support the PNRI in its request to the Department of Budget and Management
(DBM) for more funds to be able to recruit young and talented graduates.

5.2.2 Nuclear Science and Technology Education

There is a pressing problem of nuclear science education in the secondary level as well as in
the tertiary level. Revision of the school curricula in science and technology to include
nuclear S & T should be initiated by PNRI in cooperation with DECS, CHED and DOST. At
the same time, science teachers and supervisors should be trained in the basics of radiation
and nuclear technology. The infrastructure for the offering of graduate academic programs in
nuclear science and technology in the country needs to be developed or enhanced. The
possibility of forming a consortium among three or four universities in the offering of M.S.
Medical Physics is being explored.

5.2.3 The Role of International Cooperation

In addition to the training programs presently available through PNRI’s linkages with
foreign institutions, the following needs can be met through international cooperation,
especially in the areas of academic training and exchange programs.

5.2.3.1 Academic Training

In support of the research reactor which is undergoing repair and the future of the country’s
nuclear power program, young engineers should be encourage to take up M.S./Ph.D in
Nuclear Engineering with full support of the Philippine Government.

There is also a growing need for M.S. Medical Physics graduates who will be employed in
hospitals with radiotherapy facilities, linear accelerators, and baby cyclotrons for Positron
Emission Tomography (PET) scanning. The M.S. Medical Physics Program at UST should
be supported by training faculty abroad for the Ph.D. degrees.

5.2.3.2 Exchange Programs

An exchange program scheme should be devise for teachers. A Filipino teacher may go to
another country for training while a teacher from another country may come to the
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Philippines to demonstrate the teaching of nuclear science and technology. The training for
high school teachers now being implemented by MEXT/RADA is a welcome development.

Faculty development in the field of Medical Physics may be enhance by some arrangement
such as visiting professors in Medical Physics from other countries.

There is a need to develop certain types of training courses such as a training course on the
applications of radioisotopes in agriculture, biotechnology and research. Training of trainors
could be undertaken in other countries.

5.2.4 New Techniques for Education and Training

Efforts should be directed to develop training materials, visual aids, computer-aided
instruction and simple equipment for detecting radioactivity.

The infrastructure for internet-based learning in the Philippines is growing rapidly. In
addition, the interconnectivity of countries in the region is enhanced by an IAEA/RCA
project on Electronic Networking and QOutreach. Therefore, development of internet-based
teaching and learning modules on nuclear science and technology will be important in the
near future.

5.2.5 Preservation of Expertise

The government through the DOST has revived the Balik Scientist Program, to counteract
brain drain.Ways and means to strengthen this program have to be implemented. Due to the
shortage of experts in the area of nuclear S & T, the DOST could provide a mechanism for
the hiring of retired experts as consultants.

5.2.6 Role of Nuclear Science Societies
There are at present six (6) active nuclear societies in the country. They are: 1) The
Radioisotope Society of the Philippines (RSP); 2) Philippine Society for Nondestructive
Testing (PSNT); 3) Philippine Association for Radiation Protection (PARP); 4) Philippine
Society of Nuclear Medicine (PSNM); 5) Philippine Organization of Medical Physicists, and
6) Nuclear Research Foundation (NRF).

These societies assist PNRI in the dissemination of nuclear knowledge to the public through
the conduct of seminars, conferences, meetings and nuclear training courses.

5.2.7 Advocacy Agenda 4
Increased efforts shall be directed at changing knowledge-base, attitudes, beliefs, values,
behavior and norms of the individual and institutional stakeholders in nuclear science and

development of nuclear science culture.

Figure 1 shows the factors of HRD in Atomic Energy Development in the country.
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6. POLICY TARGETS OF NUCLEAR DEVELOPMENT ( 2005 — 2014)

A projection of the country’s energy needs shows a window for
nuclear power in the year 2020. The Policy Targets of nuclear
development assumes that the Government is not embarking on a
Nuclear Power Program in the near future.

Please refer to attached sheet for the projection.

POLICY TARGETS OF NUCLEAR DEVELOPMENT (2004-2014): PHILIPPINES

AREAS/NEEDS
FOR 2004 | 2005 | 2006 | 2007
DEVELOPMENT |

2008

2009

1.Users of nuclear
technology

1.1 Industry

-Irradiation

-NDT

--others

1.2 Medicine

1.3 Agriculture

1.4 Research
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W[ AW =] —
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1.5 Environment

AW =WIN
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1.6 Others

wl

-ICT

W

W

[\

-Data Base System

[\

[\

-Q.C.

DN |t [ ot | gt
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W

2. Radiation Safety 10

Officers

10

12
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POLICY TARGETS OF NUCLEAR DEVELOPMENT (2004-2014): PHILIPPINES

AREAS/NEEDS
FOR 2010120112012 2013|2014 | TOTAL

DEVELOPMENT - -
1.Users of nuclear
technology
1.1 Industry
-Irradiation 2 3 3 3 3 22
-NDT 4 4 4 4 4 35
--others 1 1 1 1 1 11
1.2 Medicine 4 4 4 4 4 34
1.3 Agriculture 5 5 4 4 4 43
1.4 Research 4 4 4 5 5 43
1.5 Environment 5 6 6 6 6 50
1.6 Others
-ICT 3 3 4 4 4 32
-Data Base System 3 3 3 3 3 24
-Q.C. 4 4 5 5 5 38
2. Radiation Safety 12 15 15 20 25 134
Officers
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POLICY TARGETS OF NUCLEAR DEVELOPMENT (2004-2014): PHILIPPINES

AREAS/NEEDS

FOR 2004 | 2005 | 2006 | 2007 | 2008 | 2009
DEVELOPMENT

3. Support Manpower
3.1 Research Reactor

1 2 2 2 3 3
3.2 Disposal facility of
RAM 1 1 1 1 2 2
3.3 Nuclear Power

- - - - - 1
4. Education
4.1 Tertiary 1 | 2 2 3 3 4
4.2 Secondary 2 4 6 8 10 12
5. Advocacy Agenda
5.1 Promotion 2 4 4 4 6 6
5.2 Training
-e-learning module

2 2 2 3 3 3
5.3 Science culture 2 2 2 3 3 3
6. Nuclear
Regulations/Licensing 2 2 2 2 2 2

TOTAL 29 44 46 63 | 71 81
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POLICY TARGETS OF NUCLEAR DEVELOPMENT (2004-2014): PHILIPPINES

AREAS/NEEDS

DEVELOPMENT

FOR 2010|2011 | 2012|2013 | 2014 | TOTAL

3. Support Manpower

3.1 Research Reactor

7. RECOMMENDED ACTION PLAN AND TIMETABLE

Year 2005 Request for increase number of PNRI technical
personnel complement

Year 2005 - 2014 Implementation of the Strategy

— 87 —

: 3 4 4 4 4 32
3.2 Disposal facility of
RAM 2 2 2 2 2 18
3.3 Nuclear Power
1 1 1 1 1 6
4. Education
4.1 Tertiary 4 4 5 |5 5 38
4.2 Secondary 12 14 14 16 16 114
5. Advocacy Agenda | ‘
5.1 Promotion 6 8 3 8 10 66
5.2 Training :
-e-learning module |
4 4 4 5 5 37
5.3 Science culture 4 4 4 5 5 37
6. Nuclear
Regulations/Licensing 3 3 3 3 3 27
TOTAL 86 96 98 | 108 | 115 841
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Appendix 1.
SUMMARY OF PERSONNEL TRAINED IN NUCLEAR SCIENCE AND
TECHNOLOGY (LOCAL)
COURSE | Ry
1. Radiological Health and Safety Course 511
2. Radioisotope Techniques Training Course 1858
3. Industrial Uses of Radioisotope Course 714
4. Introductory Course for Science Teachers 324
5. Nuclear Technology for University/College Faculty 331
6. Seminar in Nuclear Science for High School Science Teachers 476
7. Others 360
8. Nondestructive Testing Courses ' | 2,208
9. OJT, Thesis Advisorship 500
TOTAL ' , 6,958
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Appendix 2.

FOREIGN TRAINING OF PNRI PERSONNEL FROM 1964 TO PRESENT

YEARS
FIELDS 8|85 (8|g|e|sle|R
2|22/ 212) =

Nuclear Power, Fuel Cycle, and
Waste Technology
Nuclear Installation, Radiation
and Waste Safety
Nuclear Science Applications 1 1 2 I
(Human Health)
Nuclear Science Applications
(Environment)
Nuclear Science Applications 1
(Food and Agriculture) '
Physical and Chemical Sciences 1 2 |1 1 1 1 2
Safeguards, Licensing,
Regulations

Information Technology

Public Information, Technology
Transfer, Education and Training

Project  Planning,  Design,
Management, Evaluation

Meetings and Conferences

General Atomic Energy
Development

Total Number of Trained
Personnel
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FOREIGN TRAINING OF PNRI PERSONNEL FROM 1964 TO PRESENT

FIELDS

YEARS

1974

1975
1976

1977

1978

1979

1980

1981

1982

1983

Nuclear Power, Fuel Cycle, and
Waste Technology

[\

Nuclear Installation, Radiation
and Waste Safety

Nuclear Science Applications
(Human Health)

Nuclear Science Applications
(Environment)

Nuclear Science Applications
(Food and Agriculture)

Physical and Chemical Sciences

Safeguards,
Regulations

Licensing,

Information Technology

Public Information, Technology
Transfer, Education and Training

Project  Planning, Design,
Management, Evaluation

Meetings and Conferences

General Atomic
Development

Energy

Total Number of Trained

Personnel

10

10

12




JAERI-Review 2005-025

FOREIGN TRAINING OF PNRI PERSONNEL FROM 1964 TO PRESENT -

FIELDS

YEARS

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Nuciear Power, Fuel Cycle,
and Waste Technology

N

[\

Nuclear Installation,
Radiation and Waste Safety

5

Nuclear Science
Applications (Human
Health)

Nuclear Science
Applications (Environment)

Nuclear Science
Applications (Food and
Agriculture)

Physical and Chemical

Sciences

11

10

12

11

11

Safeguards, Licensing and
Regulations

Information Technology

Public Information,
Technology Transfer,
Education and Training

Project Planning, Design,
Management, Evaluation

Meetings and Conferences

21

23

General Atomic
Development

Energy

Total Number of Trained
Personnel

31

28

18

18

24

40

28

55

37

58
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YEARS
Total No.
FIELDS slelglsiglslslslalg]|s| o
2122121212 & &| & | & | Trained

Personnel
Nuclear Power, Fuel
Cycle, and - Waste | 2 3 1 1 2 2 4 1 2 41
Technology
Nuclear Installation, :
Radiation and Waste | 12 16 14 12 | 18 | 20 13 | 21 23 | 27 | 20 267
Safety
Nuclear Science
Applications (Human | 6 2 1 4 3 7 3 5 3 5 71
Health)
Nuclear Science
Applications 3 3 4 5 5 7 5 6 4 4 9 76
{Environment)
Nuclear Science
Applications (Food and | 5 7 3 4 5 7 7 8 6 9 3 111
Agriculture)
Physical “and - Chemical | 13|\ o | 7 | 131 8 | 16|16 | 13|16 18| 11| 260
Sciences
Safegua.rds, Licensing and 2 1 6 1 3 4 4 4 6 5 > 58
Regulations
Information Technology 1 1 2 5 1 2 4 4 27
Public Information,
Technology Transfer, | 1 7 1 2 14 4 2 1 6 3 39
Education and Training
Project Planning, De§|gn, 3 2 4 1 7 2 2 ) 27
Management, Evaluation
Meetings and | y6 | 23 | 24 |22 |25 |30 |26 [ 20| 33|31 ] 9 328
Conferences
General Atomic Energy 2 1 3 2 3 2 2 5 4 5 3 40
Development
ISO and Certification 1 1 2
Total Number of Trained | s | 43 | 66 | 67 | 76 | 105 | 89 | 97 [ 100 | 119 | 65 | 1345
Personnel
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Appendix 3. Nuclear Manpower Development Program

NUCLEAR POWER MANPOWER DEVELOPMENT PROGRAM

In suppert of the Philippine MNuclear Power Program, the
specialized training cf personnel from the Regulatory Body and the
personnel from the Utility in certain specific areas is necessary.
Some types of training have to be dona abroad {on-the-job or formal
courses) whilc scme may be done 1oca11y. These categories are
preeented secparataly. .

In the case of the Regulatory Body, all of the training abroad
may Ye raquested f£rom the International Atomic Energy agency
(IAEA), and the United Nations Development Program (UNDP) as part
cf a Technical Assistance Project. In the casc of tne Utility,
wnile some ¢f the training abroad may be requested under the. same
IAEA/UNDP project, it has to shoulder most of the budyetary
requirements for training. :

Part A. i ded | & Bod
The Regulatory Body will carry out the functions of:
a)assessment and licensing; b) Regulatory inspection and

enforcement; c) Development of regulation and guides; and d)
Adminiscrative and legal support.

At the initial stage of a. nuclear power program when the first
nuclear plant is planned, around 30 regulatoery personnel have to
possess adeguate training in different areas, as szhown in Table 1.
As more power plants are In different stages of planning,
inplementation and opetatzon the number ef regulatory persoennel to
be trainaed will increase to around . fifty., These additional
personnel will be trained in the same areas as in Table 1.

. Local ctraining offered by the Philippine Nuclear Research
Institute that may be availed of by the Regulatory Body and the
Utility are shown in Table 2. In addition, the offering of a
graduate degres program in Nuclear Enginesring (M.S. Nuclear
Engineecring) may be revived (Table 3). In the past, this type of
program had baen offered &t the University of the Philippines, as
a result of a Memorandum of Agreement entered inte by the National
Powar Corporation, Philippine Atomic Energy Commission (now PNRI),
and the University of the Philippines in 1976.
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part D. Training Needad dbv the Urility

It is estimated that the manpower necded te operate a nuclear
power plant is around one thausand {1,000), and around 350 staff of
the Utility need appropriate training. Initially, the different
fialds of training nceded to be obtained abroad. are shouwn in Table
4, .while the training that can be undertaken locally are shown in
Table 5.

Part €, Budgetary Reguirements
I. Training Program for the Regulatory Becdy

As mentioned previcusly, the training abroad of
personnel from the Regulatory Body may be facilitated and
funded by & Technical Assistance Project that may be
prcposed to the IAEA and UNDP. For a total of 519 man-
months of training slots as ouklined in Table 1 for the
first nuclear power plant, this would invelve a Technical
Assistance funding of US5%1,634,850. This amount is
arrived at using the 1994 IAEA estipate of $3150 per man~
wmonth of training. For subseguent plants, additional
poroonnul have te bo tralned and thus thls amount has to-
be doublead.

For 30 personnel from the Regulatory Body that have
to be trained abroad, the amount to be budgeted for
clothing and pre-travel axpenses basad on presant rates
will total approximately P730,800. (Note: 1 USS =
P30.00).

II. Training Program for the Utility

The estimated cost for training initially arcund 180
personnel is 00512,000,000 as indicated in Table 6. This
will invelve an cutlay of about US3$2,400,000
{unescalated) every year:for a five-year training peried.

Part !Z= :ic ini“g QCDPQ\J!P

The training or retraining for both the Ragulatory and
Utility staff will start as soon as the Comprehensive Nuclear
Power Program is approved, and will follow the seguence of
expertise needed as the program progresses. The training can
start as carly as six years to seven years before the first
nuclear power plant oparates.

These schedules are given in Tables 7 and 8 for the
Reguldcory Body and the Utility, respectively and are factored
in the overall program time schedule (Part II).

RECOMMENDATIONS:
Training of both utility and regulatory personnel should start

as soon as tha decision to go ahead with the Comprechensive Nuclear
Power Pragram 1s made.
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TASLE :. Fullowsnips Adbroad necded

by the Ragulasory Body

Fiaeld of Training

e
Ko. Lo Do

Trained/ Moaths
of Training

i

g

Pra-projact Astivitien (Year 1)

-

& L3 N e

-

M8, ar Ph.D. in Nuclear Engincering
Siting of nuclear power planta
Safazy hnalysis Review

Public Informacion Regazding Nuclear
Power Planzs

5. Envizonmental Impact of Huclear Power

Plants
. Legal Aspacts of Nuclear Power Rogulation

projact Implementation (Year 2)

7.  Conducs ©f Regulatory Licensing & Inspectlion
Programs

8. Operators Liconsing

9. Rutlear Power Plans Simulator Training

310. Codes & Standards Development

ES Nuclear Safeguards

2. Regulatury Records Hanagement -

13. Conduct ©f Praining Progeams for Regulatory
Peraonnel

14. Managonent of Nucleer Manpawer Developaunt
Program

nLry -{feaxr 3)

1s. Seructural Analysie

16. Cilvlil Works Construcslon Inapectlion

17. Marerials Engincering ' '

8. Non-destructive Examination (Welding &
piping) ~

9. contalinment System

20. Quality Assurance Review & Inepection

' 2/3“‘03- }
/% } 6 mes.,

1

24-60 mos.
3 mos.
/ 3 mos.
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~
W

nos.

2 Ton.
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6 mos.
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Tabla 1. {Cont‘'d.)

Fiald of Training

K¢. %O bo
Tralnoed / Monthe
of Training

Conmliygianing {Year 4)

21. Electrical Syazomp lnstallation and Toesting

22, Inetrzumentation & Control Systams & Tenting

23. MoChanical Systoms Inetallation and Tusting

24. Aczident & Tranoient Analysia

25, Hanagemont Ovorsight & Risk Trea Analysis
{MORT) '

26. Emergency Planaing

27, ¥ru-operation & Stare-up Testing (Control
Engineering)

28. Pro—~specation & Scart-up Testing (Kuclearx
Engincering)

29. Pro-Sarvica Inspsction

Operarion and Maintaganecs (¥ear 5)

3G, Reactor Carce Physics Evaluaticn

3i. Heéacror Syozemo Safety

32, Paysical Security &valuation

' 33. fueling/Refuoling Opurating Procaduroa

3. Plant Operacions & Maintenance Procedurce
Roviaw & Evaluazion

35, Scientlfic visito (Inspesztion of Plant
Activities)

opurasion and Maiptenance {(Yeac 6)
3o, In~plant Waste Managemont
3. Radwastae Dispoesal

i, Radiocactive Wante Transportation
39. Radiation Protection

10, PWR Plant Chamistry

a1, Iin-Sarvice Inspaction

® N, et

12 mos.
12 oo’
11 wea.
6 mos.

BN N
T N S N

may.

[
T
o

i1/ 6 mos.

i B4

6 moa.,

12 w08,
12 moe.
6 OB,
9 1od.

o
N N W

cou.
mop.
®wos .
"nos.
©0oa.
noy.
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AT N N N
WA N D
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Table 2. Local) Training Avalilablo a: PNRI

e
Title of Tralaing Courge Buration

1. Iatroduction to MNuclear Fowuer Courso & wooke
2. Huclear Power Plant Oparators Couzuo

{Incroductory Lavasl) 12 waoks
3. Radivisotope Tachnlguus Training

Coureo 4 weexo
4. Safa Tranvport of hadiocagtive

Matorialo Saminar 3 days )
b. Radiclagical Hoalth and Safery Cous ne 4 wouoks
6. Nondestructive Testing Tralning 1~2 waaku, depending

Coursas, Lavels 1-3 (Radiagraphic on the Levol

Tusting, Ultrasanic Testing, Eddy

Curzunt Testing, Surface Mothods)
7. Seminare/Courses =a be conducted Upon zejguust

locally by Zoreign IAEA oxperts

i ik
Table 3. Acadeaic Programs That May Be Offered
In Support ©f Lho dNuclear Powur PLISram
s
Type of Froaram Pooaibla Vanuao
1. M.S. Nucheas Bnglnoof&ng Univeceizy of cthe Phllippinas
2. Tuchnlcian Courvus {fer skllle Manliia Technlclian Inetitute (TUP)
nooded in support ©f nuclear
powar) :
— s
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Table 4. Training Abroad Needaed by
=he Utilicy

Field vt Tralnming

No. To ba
Trainad / Monchs
of Training

e S S T T T A

Design and Construction

i. Execetive Familiacization Course
{Zor Top Manpagumoent)

2. Projest/Lonstruction Managenmens
Program

3. Civil Wooks Inwtallatien and Testlng

. Muchanlcal Synctaemo Instaliatlon and
Testling

S. Elnctrical Systams Inatallazier nd
Tasring

6. I and C Syetéms lneotallation and
Taozing .

9. Roavtor Syutems Inotallacion

8. Condtruction Quality Assurance

9. Non-peotructiva Examinaticn

10. Spuecial Processco

11. QA Reocords Managemanat

12, Contracts Administration

13, Prajact Cout Control Engineecring
14. Projezt Scheduling and Monltazing
15, Prujett Enginceor Course

1&. Deslgn Review and Eagineering-
17. Site Investigaticn and Selection

u TOTAL

Commissioning and Operation
A. Operationg
1. Plans sSzart-upfCommisnidning
2. Pueling Operation
3. Roeackor Gperator Training
3. Plant Operatlon {(0JT)
s. STA Training

87 0.5 mo.

o

7 3 oou.
3 7 6 mos.

3 7/ 6 mos.

008.

©
-~
[ ]

N OO W wWwNWwbLE ONW
e e
W OND L LENGWOOWO
-]
L

e D o Wi U ot i
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Table 4. (Cont'd. |

Fiold of Training

Ne. to ba
Tzained 7/ Moaths
of Tralning

Maintenance )

1. Planz Scarc-up/Commissloning
2. Maincenanca Engineosr Training
3. 1 and € €agincer Training

4. Plant Maintenance (OJT)

5. Managed Maintonance Program

Technical Servicae

1, M.5. in Nuclear Engincering
2. Planc Stacc-up/Commiasioning
3. Fuuel Management ’
. Reactor Engineecing
5, SNM Accounting .
6. Dporational Care Anslysis Preogram
7. PHWR Chealatey
8. on~the-Job Tralning ac
Opazating. Ruclovar Plant
9. Nuclear Safoty Analysis

Radiation Protectlion

1. Plant/Stazt~up/lomaisaioning

z. Health Physlics ZTraianing Course

3. On-the-Job Tralaning at Opucating
Juclear Plans

Q. Emergency Planaing and
Preparodnaous

Radwaste Management

1. . HRNuglear Fuel Hanagemant

2. 0J7. at Operating Nuclear Plant

3. Intezregional Trainiag Couzee on
Radiocactive Waste Managerant

d. Spent Fuel Disposal and
Reposicory

S. Radwante Packaging,

Transpozrtation and Disposal

6 mce.
3 mos.
J mos.
& mos.
3 mov.

(L BT I SR )
M e M ey N

WD L LD
L S N

6
6
6 mou.
2
1
3

oan.

& b
-~
&

6 mOs.
nod.

aos.

rs
V-
N

6 mos.

-y e,
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Table 3. (Cont’d.)

— -

Fiela of Tralaing

e e ]

ko, to bo
Teained/ Months
of Training

Quality Aoseurance

1.
2.
3.
4.

5.

QA Training in Start-up/
Commispioning

Pre-Socvics Inapecticon Training
in-Sarvice Inspection Training
fleactor and Steam Canorator Pro/f
In-Servico Inapection

0JT at Opurating Nuclear Plant

Safecy and Security

1. Fire Protection Enginoecin:

2. Industrial Safcty in Nuclear
Plantcs

3. Protection of Nuclear Facllitios

Enginaerzing

1. Systems Enginecoring

2. Design Baais Reconstruczion

a. Configuration Managemant

= Camputer Alded Enginesaring

S. Transient Real«Time Engineering
Analysis Tool System

6. Propabiliatic Risk Apgesument.

?. Deaign Roview (CIT)

TOTAL

/ 6 moa,
/ 6 woa.
{ 6 mos,.

o &H b

mo.
6 mag,

P
~ ~
P

2 mos.
0od.

w
N~
[

SO0 .
Mmoo .
nos.
[ <1: 29

NN W
bR
o NN

o

"o,
mo.
§ moa.

L]
N e
[

Y o oo oottt i i i S W Y

1,364 MM

— 100 —
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Tablo 5. Local Training Noeded by
the uUcllity (NBC)

Flela/Ticle of Training ) Duzacion

1. PWR Information Caourse 12 wookeo
2. Introduction to Nuclear Power Cource & weeko
3. Rucloar Powar Plant Opeoracors COQrao 6 weexn
4. Licensed c;qdidacﬁs On-site Training 52 waaks
I 5. QJT at Canvcn:t;nak Power Plant 26 woeks
6. Egquipment Operatar Training : 10 wosks
7. Plant Macbanic Training 12 wauks
Plant Elestrician Tralaing 12 weaks

I and € Techniclan Training 12 weeka

## Tochnician Training ’ 12 weaks
Radiacion Protection Training 1 wook
Qrganic Socurity Tralning ' 6 weeks
Genezral Employee Training o 1 week
Chumical Technician Training : 131 waaks

S — o L

— 101 —
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Toblo 6.  CSatimased Coo: of Utiilty {NPC}
Tealning Abroad

Program Caul

1. Raaczar Opurator Tralnlng, X ]
' Coursea g $ 1,000,000 s 4,000,030
2. STA Training 200,030
3, Maintenance Enginvor Training 200,000
4. I and C Englnear Training . 203,000
5. Managud Maintenanca Progran 106,000
6. ¥.5. in Nuclear Engineecing 180,000
7. . Pusl Managemont ) 50,000
9. ‘Reactor Engineering 200,000
9. ' Operatienal Care Analyoio , 50,040
10.  PWR Chemistry 200,000
31:  Health Physoicws Program 500,080
12.  PS1/18L Program 100,000
3. rojoct Control and Menitoring 50,020
4. Projoct Enginesr Course _ 100,000
s. Varlous Programs 209,000
SUB-TOTAL $ 6,300,000

Travel, Living and Accommodation

1. Plang Fare, 282 RT € 2,000 5 £64,000
2. Miscellaneous Expenseos, 282 RT
# 500 341,000 .
3. Per Diem, $3,000/m0. £ 1603 mou. 4,809,000
SUB~TOTAL $ 5,514,000
TOTAL $11,814,900Q
SAY $12,000, 000

— 102 —
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Table 7. ?ralniﬁg $chedule for the Ragulatory

8ady and Budgatary Reguircemants

Year / Training Areas

cost of Forelgn
Trainlng {US §)

Clothing Allawance/
Pra=depar