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1. NATIONAL STRATEGY AND GOAL ON DEVELOPMENT OF NUCLEAR
TECHNOLOGY AND RELATED HUMAN RESOURCES

The Philippines is actively pursuing the development and spread of the many
applications of nuclear technology in industry, agriculture, medicine, research and other
areas, therefore the need for trained personnel in nuclear techniques and radiation
protection. It also embarked on a nuclear power program in the 1970's. The first nuclear
power plant was nearing completion when Chernobyl and Three Mile Island happened.
Due to the change in political climate and support for the nuclear power program, the first
nuclear power plant has been mothballed. However, there is a possibility for the
introduction of nuclear power in the country's projected energy sources by the year 2020.
The country has one research reactor, but at the present time it is undergoing repair and is
not operational.

The Philippine Nuclear Research Institute (PNRI), an institute under the
Department of Science and Technology (DOST), is the sole government agency
mandated by law to take charge of all matters pertaining to nuclear science and
technology, and the regulation of nuclear energy including the various applications of
nuclear technology. There is one other government agency, the Radiation Health Service
(RHS) of the Department of Health which is responsible for regulating the use and
applications of X-rays and non-ionizing radiation.

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 nuclear power, the
research reactor as well as public information and nuclear awareness specialists; (4) the
education sector especially professors and teachers in tertiary and secondary education.
The Philippine human resource development strategy includes: (1) the conduct of local
training initiated by the Philippine Nuclear Research Institute, (2) nuclear science and
technology education in schools and universities; and (3) training abroad through
linkages with relevant institutions and organizations in foreign countries.

2. STATUS OF HUMAN RESOURCE DEVELOPMENT ACTIVITIES

2.1 PNRI Activities

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,
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and different industrial companies. These courses range from three days to five weeks.
An example of a five-week course is the Radiation Cytogenetics Course. Some of the
four-week courses are: Radioisotope Techniques Training Course (either for medical
personnel, for academe, or for agriculture); and the Industrial Uses of Radioisotopes
Course. Two-week courses include the Training Course on Radioimmunoassay, and
Radiographic Testing (Nondestructive Testing) Course. A three-day Radiation Safety
Course is also offered to industrial companies using radioisotopes in nuclear gauges (for
example, level gauges and thickness gauges), to hospitals, and to research institutions.

The four-week Radiological Health and Safety Course is designed for training
radiation safety officers in companies and institutions using radioactive materials. All
such users are required to be licensed by the Philippine Nuclear Research Institute, and
each licensed company or institution is required to have a radiation safety officer. At the
present time, there are around 285 licensed companies in the Philippines.

The PNRI used to conduct training courses in support of the nuclear power
program such as the six-week Introduction to Nuclear Power Course, but these have been
discontinued. The PNRI also conducts one-day nuclear awareness seminars, held in
different high schools, for the students. This seminar usually includes a demonstration of
the detection of radiation using a survey meter, as well as the effect of distance on the
intensity of radiation.

At the present time, there is a general negative public perception about anything
associated with the word "radiation" or "nuclear". The most comprehensive and effective
way to counteract this negative perception would be to educate the young generation in
schools and introduce nuclear science topics in all levels of the educational system.
Radiation and nuclear science topics are not taught in the elementary school. There is a
need to upgrade and effectively implement nuclear science education in the secondary
level or high school. There are 6,673 schools offering secondary education all over the
Philippines, and there are around 100,000 high school science teachers.

The PNRI conducts national training courses in nuclear science and technology
for high school science teachers, and college/university faculty. The five-week training
courses are: Seminar in Nuclear Science for High School Science Teachers; and Nuclear
Science for University/College Faculty. A one-week Introduction to Nuclear Science
Course is also offered to high school teachers, or university faculty upon request by a
particular school or university.

Some of the common topics discussed in the different training courses are: (a)
Sources of Radiation; (b) Radioactivity and Radioactive Decay; (c) Interaction of
Radiation with Matter; (d) Radiation Quantities and Units; (e) Radiation Detection; (f)
Biological Effects of Radiation; (g) Basic Principles and Concepts in Radiation
Protection; (h) Radwaste Management Principles and Practices. In addition, the courses
for teachers would include topics on nuclear power and nuclear energy.

Up to the present time, around 7,300 have participated in national training courses
conducted by the PNRI. The trainees include all 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 450 trainees per year. Except for those who take
the Radiographic Testing (Nondestructive Testing) Courses, the trainees are required to
have a minimum of Bachelor of Science degrees in the sciences or engineering. Figure 1
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shows the distribution of these trainees per sector or field (industry, medical, academe,
others).

In addition to training courses, PNRI accepts undergraduate and graduate students
for on-the-job training, as well as thesis advisorships, in different research areas of
nuclear science. These students are assigned to the different laboratories within the
Institute. From 1995 up to the present time, 308 students have availed of this type of
training from the PNRI.

2.2 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 course (consisting of 3 units). 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 as a one semester course in some Bachelor of Science curricula. For
example, the B.S. Physics curriculum may include one semester of Nuclear and Particle
Physics; the B.S. Chemical Engineering curriculum may include one semester of nuclear
chemistry or nuclear chemical engineering. The B.S. Electrical Engineering curriculum
includes one semester of nuclear engineering. The B.S. in Radiologic Technology
includes one semester of radiation protection. There is only one university offering a
masteral degree in Medical Physics, and radiation protection is included as a one-
semester course in its curriculum. Although in the past an M.S. Nuclear Engineering
degree was offered at the University of the Philippines in preparation for the first nuclear
power plant, this M.S. program has been inactive since the government decided not to
operate this nuclear power plant.

2.3 Training Abroad Through Linkages With Other Countries

Figure 2 shows a profile of foreign training availed of by PNRI personnel, as well
as by those from other agencies, classified according to sponsor/inviting party. Figure 3
shows the relative percentages of these foreign training availed of from the IAEA, Japan,
and others. The series of years from 1993 to 1998 is depicted. The International Atomic
Energy Agency training activities availed of comprise 77% of the total foreign training
from 1993 to 1998; Japan follows next at 20%; and others (consisting of those availed of
from bilateral arrangements, for example) comprise the remaining 3%.

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).
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As to the IAEA-sponsored activities, these consist of on-the-job training programs,
scientific visits, regional and interregional training courses, seminars, workshops and
symposia. General fields of training under their Technical Assistance program include:

> General Atomic Energy Development
> Nuclear Physics
> Nuclear Chemistry
> Nuclear Materials
> Nuclear Engineering and Technology
> Application of Isotopes and Radiation in Agriculture
> Application of Isotopes and Radiation in Medicine
> Application of Isotopes and Radiation in Biology
> Application of Isotopes and Radiation in Industry & Hydrology
> Safety in Nuclear Energy

3. NEEDS FOR HUMAN RESOURCE DEVELOPMENT

The training made available by PNRI locally, as well those made available through
linkages with other countries, are able to meet some of the training requirements for
radioisotope users as well as radiation safety officers. However there is a need to
upgrade training and teaching materials, and visual aids such as video tapes. In the future,
computer aided instruction and other aspects of information technology will be needed
and will play an important role in training.

The problem in nuclear science education in the secondary level as well as in the
college or university level is far greater. There is a need to coordinate with the
appropriate government agencies in charge of secondary and tertiary education to revise
the school curricula and introduce topics on nuclear technology. There is also an urgent
need to train and educate a great number of teachers and educators in the basics of
radiation and nuclear technology. Although at present there are some weekly science
programs on television designed for science teachers, high school and elementary
students, radiation and nuclear science related topics still need to be incorporated into
these television programs.

An approach to training and human resource development which could reach out to
more target trainees is Distance Learning. In 1998, as part of a Regional Cooperative
Agreement (RCA) and International Atomic Energy Agency (IAEA) project, the
Philippines participated in the trialing of distance learning modules in radiation protection.
These distance learning modules were developed at the Australian Nuclear Science and
Technology Organisation (ANSTO). Under Phase 2 of the project, these modules are
being trialed in the University of the Philippines, Cebu Doctors College, and at PNRI.
These modules are also being trialed in Australia, New Zealand, Thailand, Korea, and
Mongolia. After the trials and once put in their final form, these modules will be
published by the International Atomic Energy Agency and will be free for use by
countries desiring to do so, and may be translated to the native language of a particular
country. These modules could in the future be transformed to electronic format to be
availed of using the internet.
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In support of and to lay the groundwork for a nuclear power program, there is a need
for extensive nuclear information and public awareness campaigns. In the event that the
Philippines will embark on a nuclear power program, there will be an urgent need for
M.S. and Ph.D. holders in nuclear engineering. At present, there is no university in the
Philippines offering these graduate degrees. This graduate program has then to be revived
at the University of the Philippines, or linkages have to be made with other countries that
offer this program. There is an urgent need for M.S. and Ph.D. holders in Nuclear
Engineering for the research reactor, as well as personnel trained in the upgrade and
repair of research reactors.

Distribution of PNRI Trainees According to Sector (Average
Data Over the Last Five Years)

Others
23%

—-,,
Industrial

53%

Academe
r 12%
^ ^ Medical
• • • 5 12%

Figure 1.

- 126 -



JAERI-Conf 2000-014

According to Sponsor/Inviting Party
80 'I

70 • ;

60 |

50-; !

40-'

30 '

20

10- -

0-i •

I ;
i

i
I

l

:
! '

i

•

i
•

i

i
i

:

I ;
! •

! ;

j '
|
I

:
i i

s

20%

I IAEA

iJAPA

IOTHERS

1993 1994 1995 1996 1997 1998

Figure 2.

OTHERS
3%

IAEA

Figure 3

- 127 -



JAEKI-Conf 2000-014

Corazon C. Bernido and Pllar C. Roceles

Philippine Nuclear Research Institute

Vi::i;r!\7/Nearn^ deveiqp'edby':" ',,:'",•
^ a s ' p a Y ^

' countries are.pa'rticipating'in the trials,
D 'In the future, distance learning through the internet

- 128 -



JAERi-Conf 2000-014

LJ1 pninDpunesr,actively pursuing>}tnevaeveiopment ancv <^
spread of the many applications lof nuclear technology'in
industry^ agriculture, medicine, research, and other
areas.

D EmbarMd on a nuclear power program in the 1970's,
but first nuclear power plant nearing completion has
been mothballed.

Q A possibility for introduction of nuclear power in the
country's projected energy sources by 2020.

D Has one research reactor, but is undergoing repair.

LJ I U I

D Users of nuclear technology in industry, medicine,
agriculture, research, and other areas

D Radiation safety officers in establishments licensed to
use radioactive materials

D Manpower in support of nuclear power, the research
reactor, as well as public information and nuclear
awareness specialists

D Education sector especially professors and teachers
in tertiary and secondary education
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U conduct or local training conducted and initiated
by the Philippine Nuclear Reseaich Institute

D .Nuclear science and technology education in
schools and universities """'

Q Training abroad through linkages with relevant
institutions and organizations in foreign
countries

'rhe Department of Science and Technology; is the sole
government agency mandated by iaw to take charge of
all mattes s pertaining to nuclear science and technology
D Reseaiches in nuclear technology

D Nuclear regulations and licensing

Q Nuclear services including training and HRD in Nuclear
Technology

D Radiation Health Service (RHS) of the Dept. of Heaith is
responsible for regulating the use and applications
of X-rays and non-ionizing radiation.
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D Trainees include researchers, personnel from industry,
the medical field, and from academe.

D There are around 45Q trainees per year, and Figure 1
shows the distribution of these trainees according to
sector.

D PNRI also accepts undergraduate and graduate students
for on-the-job training, and thesis advisorships in the
nuclear field. From 1995 to the present, 308 students
have availed of this type of training.
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(cithoi for medical peisonnel, or for rasenrchcxs
especially in agriculture)

D Indubtriol Uses of lladioisotopes Course 4 weeks
0 Radiation Cytogenetics Course-5 weeks
D Training Course on Radioimmunoassay - 1 to 2 weeks
D Radiation Safety Course - 3 days, as requested by

industrial companies using nuclear gauges, etc., by
hospitals, and by research institutions

D Radiographic Testing (&. NDT Courses) - 2 weeks

• For Radiation Safety Officers
0 Radiological Health and Safety Course - 4 weeks

Companies and institutions using radioisotopes are
required to be licensed by PNRI, and each licensed
establishment is required to have a Radiological
Health and Safety Officer.

D There are around 285 licensed companies/
institutions in the Philippines
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D In suppoil of nucleai power/research ieactor
0 Introduction to Nuclear Power Couise 6 weeks

Discontinued when the first nuclear power plant
was stopped from operating.

D Nuclear awareness seminar - 1 day
Held in different high schools, for the students.

D Seminar in Nuclear Science for High School Science
Teacherr - 5 weeks

D Nuclear 1 echnology for University/College Faculty - 5
weeks

D Introduction to Nuclear Science - 1 week
For High School teachers or University faculty,
upon request by a particular school/university
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n and^chnulogy-including^nucleaKpower/af-e in ^
the Fourth Year curriculum, under Physics.
However, there is a lack of teachers qualified to
teach nuclear science topics.

• Nuclear S&T is offered as a one semester course
in some Bachelor of Science curricula.

D M.S. Nuclear Engineering used to be offered at
the University of the Philippines, but this
program has been stopped.

rQ w profile entraining ̂ aDroaa avaiiew»y>PiWi
personnel and those from other'agencies shows
that the IAEA is a major sponsor (Fig, 2).

D IAEA;trainingadivitiesavailed;bf comprise-77%-
of the total foreign training; those sponsored by

• Japan comprise 20%, and others, 3% (Fig. 3).
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D General Atomic Energy Development
D Nuclear Physics
D Nuclear Chemistry
D Nuclear Materials
D Nuclear Engineering and Technology
D Application of Isotopes and Radiation in Agriculture, Medicine,

Biology, Industry and Hydrology
D Safety in Nuclear Energy
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D Seminars managed by the INTC/RADA

(International Nuclear Technology Cooperation

Association)
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in the university, and for linkages with other
countries in this area

0 Neetf for trainers/experts in /nuclear information and
• public awareness campaigns

0 In support of the research reactor:
D Need for personnel trained in the upgrade and repair

of research reactors

0 Need to revise currlcula,to introduce more nudear
S&T topics * * * , («

D Need to train teachers'and. educators in nuclear S&T
n Incorporate nuclear S&T in some weekly science

> programs on television >< '. >
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