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ABSTRACT

This paper presents a review of the background ami'
activities of the nuclear training working grou'i of
the Pacific Basin Nuclear Cooperation CommittPc.The
working group has examined various mechanise for
regional cooperation including the development of a
regional catalog of training programs and the con-
ceptualization of sharing training facilities among
nuclear operators in the region. The. working group
has focused its attention on the exchange'of infor-
mation on the on-going training programs, operator
training facilities, available resources for train-
ing assistance and proposed cooperative schemes.
These activities are expected to continue and will
provide invaluable ireformation for nuclear power
programs in the Pacific Basin region.
The group also reviewed problems and issues associ-
ated with developing regional cooperation.

I. BACKGROUND

The availability of qualified manpower is one
of the essential conditions of success of any
nuclear power project or program. For a country
planning a nuclear power program or for a country
that has one underway, strengthening of their
base of trained manpower is of primary importance.

Indeed, an essential prerequisite for success-
ful program implementation is the timely availabil-
ity of a broad range of qualified personnel, from
the managerial level personnel to the skilled
craftsmen. During the operational phase, qualified
manpower is critical for ensuring the safety and
reliability of nuclear power plants.

In this regard, it is clearly recognized that
personnel is the most important link in the safety
chain: design, manufacture, installation, testing,
operation and maintenance of equipment, components,
and systems. The record clearly shows that skilled
and proficient manpower plays an essential role
in the prevention of nuclear accidents and in
managing them if they do occur.

As shown already in TMI and Chernobyl acci-

dents, the failure of manning competent experts in
operating nuclear plants resulted catastrophic
consequences. The importance of having skilled,
well-trained manpower in every phase and activity
of a nuclear power program can never be over-
emphasized.

At the 5th Pacific Basin Nuclear Conference
held in Seoul during the month of May,in 1985,
Newstead et al.presented a joint paper describing
training problems amenable to regional cooperation
and proposed the establishment of a Pacific Basin
Nuclear Training and Education Committee which
should examine the feasibility of activities that
could lead to on-going cooperative training among
the Pacific Basin nuclear programs (1).

Vhen the Pacific Basin Nuclear Cooperation Com-
mittee(PBNCC) was formally established in November,
1985, a working group on nuclear training was
organized in order to study issues and mechanisms
for regional cooperation on nuclear education and
training among Pacific Basin nuclear programs.

At the San Francisco meeting in November, 1985,
Kiyose suggested that, while a regional training
center was neither deemed feasible nor considered
effective from the points of expenses and
administration, sharing training simulators, holding
training seminars and exchanging training informa-
tion should be actively studied by the working
group(2). In response, member countries presented
their detailed reports on training programs at the
2nd PBNCC meeting held in Tokyo in April, 1986.

It became clear that most member countries were
interested in regional cooperation in the area of
operations and maintenance training(3). Based on the
the submitted information, the working group started
to develop a training catalog. The training catalog
will contain educational and training programs which
are offered for regional cooperation(4).

In addition, the working group discussed
expansion of training scope to include areas such
as tnan'.vacturing, engineering and construction
training as a basis for the development of coopera-

713



tive training proposals and programs(5).

In the following, we summarize the contents of
the PBNCC training catalog and the nuclear training
issues for regional cooperation.

D . TRAINING CATALOG

The first cooperative project of the PBNCC
working group on nuclear training has been the
development of a training catalog. The catalog will
provide a comprehensive listing of training and
education activities available to member organi-
zations by national, regional and international
organizations.

The catalog will consist of five sections under
the following headings:

A. EDUCATION
B. SHARING OF INFORMATION
C. TRAINING ASSISTANCE
D. SHARING OF FACILITIES
E. COOPERATIVE SYSTEMS

A. EDUCATION

The education section includes a list of
academic institutions, names and addresses of
contacts, specific publications on curricula and
facilities, and the language used. The listing
includes not only those regular progn^ss offered by
universities and colleges but also those short-term,
special courses and training programs which are
organized to provide educational opportunities to
students and practicing engineers.

One important area is the area of continu-
ing education programs. Practicing engineers can
benefit greatly from participation in continuing
education programs. With the rapid progress of
scientific and engineering knowledge base, it is
inperative to refresh and upgrade educational
processes.

Among those special courses and educational
opportunities, the following cases will be of
particular interests to member programs:

- Japan has been offering educational
opportunities to overseas participants. Japan
International Cooperation Agency(JICA) is sponsoring
courses in nuclear power generation and electric
power engineering. These courses are given in
English. Participants may receive support from JICA
or under the Association for Overseas Technical
Scholarship Program (AOTS).

Korea is sponsoring special courses under
the support of International Atomic Energy Agency
(IAEA). The forthcoming IAEA courses on Radwaste
Management (1987), Load Following Technology (1988),
Nuclear Power Plant Operational Safety (1989) and
Computer Application in Nuclear Power Plants (1989)
are open to Pacific Basin nuclear programs.

- U.S.has been providing the most of
international nuclear educational programs and
courses. Under the sponsorship of IAEA, Argonne
National Laboratory has been offering educational
programs in nuclear technology. More than 30
educational institutions of the United States offer
graduate education programs open to overseas
students. U.S.vendors of nuclear reactors have also
offered many high level training programs.
In addition, the U.S.government has been sponsoring
the International Nuclear Safety Training Academy.
The training academy is to enhance the safety and
reliability of nuclear power plants. A detailed
description of the academy was given at the 5th
Pacific Basin Nuclear Conference(l).

B. SHARING OF INFORMATION

The training catalog includes descriptions
on the current status of the existing training
facilities, training systems and courses, training
materials, training aids, publications, and
development plans on nuclear manpower.

A number of utilities operate nuclear
training center: some of them are centralized
training centers to serve operational and mainte-
nance staffs of several nuclear power plants and
others are on-site training facilities designed to
serve nuclear power plants located on a single site.

An important item for a training facility
is the reactor simulator. Utilization of reactor
simulator in training has been rapidly growing and
its effectiveness is widely recongnized.
Both reactor manufacturers and electric utilities
are interested in increasing utilization of
training simulators as well as making more powerful
and user-oriented reactor simulators.

In Japan, for instance, the model reactor
for simulators is basically a Japanese design
version and lectures using their simulators are
given in Japanese language. The information on a
reactor simulator should contain description of the
basic characteristics of the model reactor used for
the simulator and its technical capabilities in
simulating reactor performance. It should also
contain information on the available simulation
versions for training and teaching purposes.

Physics, chemistry, electrical and thermal-
hydraulic laboratories are established at many
teaching facilities. These laboratories are to
provide experimental experience to trainees.
In carrying out laboratory experiments, trainees
gain in-depth understanding of the critical physical
phenomena associated with reactor safety and
reliability. The catalog contains information on
experimental instruments, designed experiments and
training procedures.

Many of electric utilities with operating
power reactors now have maintenance training centers.
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These facilities are utilize to raise the skills of
•aintenance crews. Information on such training
facilities are to be contained in the catalog.

C. TRAINING ASSISTANCE

This section of the catalog is to illus-
trate development of training materials, development
of training audio-visual aids, development of
training experts and instructors, and development
of structurpi) training courses.

Generic training materials contain funda-
mentals of nuclear science and engineering and are
useful for hasic training.In addition to the generic
training materials, utilities are developing very
detailed plant-specific training materials.
These plant-specific training materials are oriented
to provide precise and unambiguous training to
operating and maintenance crews. The popularity of
plant-specific training materials is on the increase
The demand for technical assistance on the develop-
ment of training materials is expanding.

With the advancing information processing
technology, audio-visual training aids are rapidly
sophisticated and widely used. Videos are commonly
used in training class rooms. Other advanced
audio-visual teaching aids are also introduced at
training centers.

In training, in spite of the progress of
equipment and facilities, the most important element
is still the development of well-trained instructors
and training experts. They are the nucleus of
training activities and provide the motive force for
technology transfer and innovations. The lack of
training experts and teaching instructors is a
common problem in young nuclear power programs.
How to develop a capable group of training experts
and instructors is a developmental issue.

The catalog contains a detailed description
of the structure of training courses for managers,
engineers, operators, maintenance people and other
personnel involved in the various aspects of nuclear
power programs.

Depending on the target groups, the
sequence, depth and length of the training courses
vary.- The information on the structure of training
courses should provide useful insights in designing
client-specific training courses.

D. SHARING OF FACILITIES

The catalog will contain descriptions of
currently available and planned facilities for
sharing among Pacific Basin nuclear programs.

There are already a number of training
opportunities made available by advanced nuclear
programs to others. For example, Ontario Hydro of
Canada operates two major nuclear training

facilities (the Eastern Nuclear Training Center
which services the Pickering and Darlington nuclear
generating stations and the Western Nuclear Training
Center which services the Bruce nuclear generating
station) and has been offering training courses to
management personnel, engineers, operators, techni-
cians and maintenance crews.Ontario Hydro's exten-
sive training programs for nuclear shift supervisors
and unit first operators consist of classroom and
simulator training.

Through the PBNCC activities and other
bilateral agreements, Ontario Hydro is willing to
make all of its training facilities and courses
available to other nuclear programs in the region.

Similarly, Japan and Korea are providing
opportunities for sharing their facilities and pro-
grams. Such sharing will be useful and economical
as well as technically advantageous.

The catalog will update information on
the available training facilities and programs for
sharing among participating member organizations.

E. COOPERATIVE SYSTEMS

It has turned out that each member program
is subject to different cooperative systems.
For example, in Japan, its Ministry of International
Trade and Industry determines the basic principles
for international cooperation on nuclear power.
Japan's international cooperative activities are
closely coordinated by the cognizant authority.

In Korea, the Korea Atomic Industrial Forum
has been designated as the responsible organization
for international cooperation in nuclear matters.
It will coordinate international cooperative activi-
ties of various Korean nuclear organizations.

The cooperative system practiced in Canada
is much dependent on the individual organization.
The Canadian utilities have shown strong interests in
international cooperative activities and are willing
to share their experience with other organizations.

In the U.S.the international activities are
conducted mainly on the initiatives of individual
organization and institutions. Although there is
growing government's interests in monitoring and guid-
ing international transfer of nuclear technology and
materials, the U.S.educational and training insti-
tutions are open and free for providing education
and training to international technical manpower.

In any case, understanding of international
cooperative systems practiced by member nuclear pro-
gram is essential for promoting regional (and inter-
national) cooperation in nuclear energy.
Recognizing this need, PBNCC is compiling information
on the cooperative systems in the catalog.

PBNCC is in the process of collecting
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pertinent information for the catalog at the present.
The collected information will be reviewed and
scrutinized by the working group before publication.

m . ISSUES OF REGIONAL COOPERATION IN NUCLEAR
TRAINING

During the past two years, the PBNCC working
group in nuclear training has identified a number of
issues and problems in promoting regional training
while discovering new potential approaches and find-
ing ways to help each other. Some of the outstanding
issues under discussion are summarized below.

A. CATEGORIES OF TRAINING ACTIVITIES

There are generally two major categories of
nuclear activities. One group of activities is
oriented toward projects implementation such as
project planning, project implementation, equipment
and component manufacture, plant construction, plant
commissioning, operation and maintenance, and plant
decommissioning. These activities are specific and
the needed manpower is clearly known.

Furthermore, knowledges and skills needed
for the manpower can be determined precisely.
In view of the clear requirements,- training activi-
ties for projects are normally provided by vendors
ami directly responsible organizations. They are
commonly provided on the commercial basis, although
the basic training and education needs for the
manpower still require non-specific, non-project,
general training and education.

The other group of training activities
are oriented toward program development such as
nuclear power program planning, nuclear fuel cycle
activities, research and development and educational
activities. The purpose of these program-oriented
activities are to establish the base for the nuclear
program. They are more time consuming and require
long-term investment.
For regional cooperation, the program-oriented
activities are more amenable.

However, the recent upsurge of training
needs for projects necessitates utilization of
regional cooperation in project-oriented activities.
It is predicted that close collaboration among
regional electric utilities will be increasingly
on the project basis.

B. MATCHING TRAINING NEEDS BETWEEN NUCLEAR
PROGRAMS

The region has nuclear programs with
differing maturity and controlling factors. The
cooperative activities must be designed with full
consideration of the key controlling factors such
as:

- the existing level of scientific and
industrial infrastructure development

- the current level of nuclear power devel-
opment

- schedule for nuclear power program
implementation

- availability of trainable personnel
- size and organisation of nuclear power
program, and

- national priorities and overall program
objectives

Before proceeding to prepare a cooperative
program for the Pacific Basin region, it is recom-
mended to have an assessment of the above aspects of
nuclear programs. This task has not been carried
out yet and should be performed in order to devise
a workable regional cooperative scheme.

C. BALANCE BETWEEN BILATERAL. REGIONAL AND
INTERNATIONAL PROGRAMS

There are on-going bilateral training
programs which are administered under the bilateral
agreement for cooperation. Between supplier and
recipient countries, bilateral programs are particu-
larly effective and easily fundable. Also active
are international training programs provided mainly
by IAEA.

Regional cooperative programs should offer
advantages which bilateral or international programs
can not easily provide. Bilateral programs are often
designed to emphasize unique industrial traditions
and practices of the suppliers.

In order to broaden the technical ties and
prevent undue technical dependency on a few
technical suppliers, the recipient organizations
endeavor to maintain multiple bilateral relation-
ships. Regional cooperation may provide a remedy
for the shortcomings of bilateral program at
reduced costs.

The IAEA training programs have been
excellent in preparing the basic technical manpower
for start-up nations. However, as the nuclear
projects get implemented, the need for project-
oriented activities increases.

Large number of participants and broad
areas of the workscope make it necessary to develop
local activities. The geographical proximity and
cultural similarity play important roles in deter-
mining cooperation mechanisms.

Balancing between national, bilateral,
regional and international training programs should
be carefully assessed in view of optimizing cost,
time and lasting relationships.

D. TRAINING INSTRUMENTS INCLUDING LANGUAGES

A difficult problem for international
activities has been the language problem. The
language problem gets more difficult at the level of
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Operators and technicians.In order to make internat-
ional or regional training programs more effective
and extensive, language training is desirable.

To a lesser degree, other teaching
instruments including texts and equipment also
present some difficulties for a group of trainees
with different backgrounds.
Before making any extensive investment in setting
up regional cooperative training activities, such
difficulties should be examined carefully.

The Pacific Basin region is particularly
heterogeneous in cultural and technical background
so that the region lacks common cultural and
language ties enjoyed by the Latin American region.

E. TRAINING TO ADVANCE OTHER REGIONAL
NUCLEAR ACTIVITIES

There are some serious nuclear activities
which require regional cooperation by the nature of
the activities. For example, regional cooperation is
absolutely necessary in setting up preparations for
nuclear emergencies. In the case of nuclear emergen-
cies, neighboring countries must collaborate closely
in minimizing biological impacts.

The PBNCC members are either in geographi-
cal proximity or technically linked closely.
Through training activities, PBNCC member programs
may get closely related each other and their
cooperative relationship can be solidified.
In this sense, regional cooperative training
activities may yield additional dividends.

F. REGIONAL TRAINING CENTER

The concept of establishing a Pacific Basin
Regional Training Center was proposed at the 5th
Pacific Basin Nuclear Conference (1). The idea was
examined by the PBNCC working group. As to this
data, support for the idea is weak among the working
group members(2). A consolidated regional training
center presents too m:..iy organizational, administra-
tive, financial and personnel problems.

The working group is cautiously interested
in designating some outstanding established
training facilities to host some specialized
regional training activities on a semi-continuing
basis. The issue is for further examination.

IV. CONCLUSION

In summary, it is observed that regional coop-
eration in training programs may offer significant
advantages to the participating members. It is
recommended that the PBNCC working group in nuclear
training serve as a useful means of identifying
training requirements of the Pacific Basin area and
informing the member organizations of the currently
available and planned training activities.

There are several outstanding issues which
should be cleared before significant regional
training activities can be further developed.
The PBNCC working group can provide a constructive
forum for discussing and clearifying such issues.
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