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SUMMARY
I . Project Title
Joint Research Project to Develop a Training Course on Nuclear
Policy Decision Makers and Planners in Developing Countries Between
KAERI and IAEA

II. Background
The International Atomic Energy Agency(IAEA) has made efforts to
provide training programme for technical personnel of developing
countries for the peaceful use of nuclear energy. Korea has also
received lots of assistance for her human resource development from
the Agency. Korean nuclear community is now on the verge of
transforming herself from a technology recipient country in some
practical fields. Korea has built up her own self-reliant capability
of NSSS design through the development of Korean standard nuclear
power plant and the construction of 30 MW Hanaro research reactor. As
a rapidly industrializing country, it also has extensive experience
in the application of nuclear techniques in industry, agriculture,
and medicine, which can be useful to neighboring countries.
At present, when an increase of electricity consumption is
forecasted and in view of the importance of saving energy and
improving the efficiency of its use, and taking into account global
environmental concerns, it is considered that nuclear power will
emerge as a compelling option with a significant role to play in
meeting the future electricity demand. Developing Member States of
the IAEA need guidance and assistance on policy issues to be
addressed by decision makers considering the introduction of nuclear
power programmes.
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III. Objectives
In order to extend its international training programs, and to
share Korean experiences in the field of nuclear policy and project
management

with

the

IAEA's

Member

States,

particularly

with

developing countries, KAERI develops a training course curriculum
with the IAEA. Curriculum consists of training objectives, training
contents

in modular basis, detailed contents of each

training

module, training setting, training duration, session hours, and
entry requirements of audience.
All necessary information and experiences accumulated in Korea
during last two decades, which are expected to be useful to nuclear
policy decision makers and planners in developing countries, be
included in this curriculum.

IV. Scope and Contents
In an effort to achieve the objectives, both sides between KAERI
and IAEA made decision its work scope and contents as follows;
KAERI collects and analyses technical documents and materials for
the curriculum development, holds meetings(seminars) with domestic
consulting group and IAEA representatives for the joint discussion
and review of a draft curriculum prepared by the KAERI, and
finalizes the curriculum after review by the Agency's technical
offices.
IAEA provides technical materials and documents published by the
Agency upon the request of KAERI, designates two IAEA staff members
for the review of curriculum prepared by KAERI, and despatches them
to KAERI for consultation and review of curriculum prepared by

KAERI.
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V. Results
KAERI developed training course curricula on nuclear power policy
and planning

for decision

makers

and

planners

in developing

countries under the assistance of the IAEA. One is workshop on
nuclear energy policy for high-level decision makers in developing
countries. The other is training course on nuclear power planning
and project management for middle level managers in developing
countries.

The IAEA provided KAERI with

its publications and

documents, which are useful in the preparation of the curricula, and
designated

and

despatched

two

IAEA

staff

members

for

consultation and review of curricula prepared by KAERI.

the
KAERI

collected and analyzed related technical documents and materials for
the curricula

development

and

prepared

final

curricula

under

co-working with a Korean consultation group.

VI. Proposals for Applications
Developed curricula through this joint project between KAERI and
IAEA will be used as follows:
First of all, KAERI will develop a English textbook for the
implementation of these two training courses by the beginning of
2001.
Secondly, one-week workshop, e. g. workshop on nuclear energy
policy for decision makers will be implemented at the Nuclear
Training Center for Vietnam high level nuclear decision makers in
March 2001.
Thirdly,

two-week

training

course,

e.g.

training

nuclear power planning and project management

course on

for middle level

managers in developing course will be implemented at the Nuclear
Training Center in October 2001 as a IAEA/KOICA regional training
course.

The Korea

International

Cooperation
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Agency(KOICA)

will

provide financial support for this course implementation.
Fourthly, the Korea Electric Power Corporation will use these
curricula and its detail course contents for the training course
which is supposed to implement for North Korea nuclear high level
decision makers in October 2001.
Lastly, these training courses' curricula and textbook will be
utilized as basic technical documents to promote the national
nuclear bilateral

technical

cooperation programs with Morocco,

Egypt, Bangladesh, Indonesia, Ukraine, etc.
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Minutes

Joint Project between KAERI and IAEA to Develop Training Courses Curricula
1-5 November 1999, IAEA Headquarters, Vienna

1.

A meeting was held from 1 to 5 November 1999 in Vienna as a follow-up activity of the
Memorandum of Understanding between the IAEA and MOST concerning
strengthening of co-operation in connection with the Agency's regional and
interregional training courses/workshops which was signed on 30 November 1998 at
Seoul. The goal of the meeting was to finalise the details of the joint project proposed by
KAERI, and to carry out the tasks assigned to the first meeting according to the project
implementation plan. The following were present:
Mr. Choi, Young-Myung
Mr. Lee, Eui-Jin
Mr. Juhn, Poong-Eil
Mr. Gueorguiev, Boris
. Razley, Mohd Nordin
. Kamel, Reyad
i.Mr. Trampus, Peter

2.

Director, Nuclear Training Center, KAERI
Project Manager, Nuclear Training Center, KAERI
Director, NENP, IAEA
Head, NPES/NENP, IAEA
Head, East Asia and Pacific Section, TCPA, IAEA
East Asia and Pacific Section, TCPA, IAEA
NPES/NENP, IAEA

The main conclusions of the meeting were:
•

The representatives of KAERI and IAEA agreed that the proposed project to
develop a training course/workshop curriculum for nuclear decision makers and
planners will be useful for both parties. The corrected and agreed version of the
proposal is attached (Attachment 1).

•

Although this proposed project is supposed to take a single action the
representatives of IAEA recommended that subsequent project modules should be
followed by joint preparation of training course/workshop curricula in the field of
nuclear power project management. It was suggested to divide it into two steps:
one on project management in the pre-implementation phase and another one on
construction and start-up of nuclear power plants. The representatives of KAERI
agreed with the recommendation however it was subject to approval from their
Government. Based on the Korean Government approval, KAERI, in
collaboration with the IAEA, will develop the necessary training curricula to help
the developing Member States who intend to embark on nuclear power
programme.

•

It was also agreed that the training topics should be addressed in different level
and duration for different audience (e.g. in case of the 'Factors to be considered in
choosing the nuclear power option' a one-week workshop for decision makers and
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another two-weeks workshop for their support personnel/medium level managers
would be practicable to be organised).
3.

The list of the IAEA documents, which are recommended to be used for the preparation
of the training course curriculum for decision makers and planners, is attached
(Attachment 2). It also indicates which document is already available at KAERI. The
remaining documents have to be sent later on.

4.

The preliminary date of the next meeting at KAERI is suggested to be on 6 - 10 March
2000.

5.

Future considerations:
In order to implement the proposed project, it is recommended that KAERI, in
collaboration with KEPCO Nuclear Education Centre, submit a national Technical
Co-operation project request under the 2001-02 Technical Co-operation Programme
before the end of December 1999 with objectives to upgrade the existing training
curricula at the two training centres and to develop new curricula in response to the
developing Member States needs.

Attachments
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Attachment 1

Proposal for Joint Project between KAERI and IAEA
to Develop a Training Course Curriculum

1. Project Title
Joint project between KAERI and IAEA to develop a training course curriculum for nuclear
policy decision makers and planners in developing countries.

2. Background
The International Atomic Energy Agency (IAEA) has made efforts to provide training
programme for technical personnel of developing countries for the peaceful use of nuclear
energy. Korea has also received lots of assistance for her human resource development from
the Agency. Korean nuclear community is now on the verge of transforming herself from a
technology recipient country in some practical fields. Korea has built up her own self-reliant
capability of Nuclear Steam Supply System design through the development of Korean
standard nuclear power plant and the construction of 30 MW Hanaro research reactor. As a
rapidly industrializing country, it also has extensive experience in the application of nuclear
techniques in industry, agriculture, and medicine, which can be useful to neighboring
countries.
At present, when an increase of electricity consumption is forecasted and in view of the
importance of saving energy and improving the efficiency of its use, and taking into account
global environmental concerns, it is considered that nuclear power will emerge as a
compelling option with a significant role to play in meeting the future electricity demand.
Developing Member States of the IAEA need guidance and assistance on policy issues to be
addressed by decision makers considering the introduction of nuclear power programmes.

3. Project Objective
In order to extend its international training programs, and to share Korean experiences in the
field of nuclear policy and project management with the IAEA's Member States, particularly
with developing countries, KAERI would like to develop a training course curriculum with
IAEA. Curriculum consists of training objectives, training contents in modular basis, detailed
content of each training modul, training setting, training duration, session hours, and entry
requirements of audience.
All necessary information and experiences accumulated in Korea during last two decades,
which are expected to be useful to nuclear policy decision makers and planners in developing
countries, will be included in this curriculum. Other Member States' experiences collected and
published by the IAEA will also be taken into account when preparing the curriculum.
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4. Expected result
At the end of this project curriculum for training course/workshop on 'Factors to be
considered in choosing the nuclear power option' (working title) will be available.
The goal of such training course/workshop will be
• to bring together the decision makers and planners and/or their support personnel in
developing Member States to discuss various issues on which national policies are required
in planning a nuclear power programme,
• to help to overcome critical constraints and
• to identify specific issues requireing IAEA's assistance related to nuclear power programme
planning and implementation.

5. Project Work Scope between KAERI and IAEA
[KAERI]
To collect and analyze technical documents and materials for the curriculum
development
To hold meetings (seminars/workshops) with domestic consulting group and IAEA
representatives for the joint discussion and review of a draft curriculum prepared by the
KAERI in Korea
To finalize the curriculum after review by the Agency's technical officers

[IAEA]
To provide technical materials and documents published by the Agency upon the
request of KAERI
(Example: IAEA technical report series, and other relevant IAEA publications)
To designate two IAEA staff members for the review of curriculum prepared by
KAERI
To dispatch two IAEA staff members to KAERI during one week for consultation and
review of curriculum prepared by KAERI

6. Project Duration
5 August 1999-31 July 2000

7. Project Structure
Collecting and analyzing document
for the curriculum
Organizing seminar/workshops
at KAERI
Finalizing curriculum after review by
IAEA experts

Providing information and materials
Dispatching two IAEA staffs to KAERI
during one week for consultation and review
of curriculum
Reviewing final draft curriculum at IAEA
with KAERI staffs
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KAERI

IAEA

•=>

Korean Consulting
Group

Members of Korean consulting group are from MOST, KEPCO, KINS, HANJUNG, KOPEC, KPS,
KNFC, etc.

8. Project Coordination
The following persons will be designated by each side to supervise the project and to
communicate for cooperation between IAEA and KAERI.

Project
Supervisor

KAERI
Mr. Young-Myung Choi
Director
Nuclear Training Center/KAERI
Tel: 82-42-868-2138
Fax: 82-42-861-8922
E-mail: vmchoi@nanum.kaeri.re.kr

Project
Coordinator
(Manager)

Mr. Eui-Jin Lee
Manager for Education Development
Nuclear Training Center/KAERI
Tel: 82-42-868-2678
Fax: 82-42-861-5018
E-mail: eileel(2>nanum.kaeri.re.kr

IAEA
Mr. Poong-Eil Juhn
Director
Div. of Nuclear Power/IAEA
Tel: 43-1-2600-22750
Fax: 43-1-26007
E-mail: p.e.juhn@iaea.org
Mr. Peter Trampus
Nuclear Power Engineering
Section, NENP/IAEA
Tel: 43-1-2600-22800
Fax: 43-1-26007
E-mail: p.trampus@iaea.org
Mr. Reyad Kamel
East Asia and Pacific Section,
TCPA/IAEA
Tel: 43-1-2600-22326
Fax: 43-1-26007
E-mail: r.kamel@iaea.org

* 12 KAERI staffs have been participated in the project according to their specialty.
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9. Implementation Plan and Milestone by KAERI

Milestone (August 1999 - July 2000)
Plan
8

9

10

11

12

1

2

3

4

5

6

7

. Collection and analyze of technical
materials and documents
- Visit of KAERI staffs to IAEA
(1 week)
Providing IAEA materials to
KAERI

. Preparation of draft curriculum
by KAERI

-

The 1st consultation seminar
with Korean experts

. Review meeting for draft
curriculum at KAERI
Inviting two IAEA staff
members to KAERI
(1 week)
The 2nd consultation seminar
with Korean and IAEA experts

—•

•

. Preparation of final curriculum by
KAERI
Review of Korean consulting
group

. Review meeting for final curriculum
at IAEA
- Visit of KAERI staffs to IAEA

—•

. Finalization of curriculum and
preparation of project report

—•
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10. Tentative list of topics to be included into the curriculum
The curriculum will be developed on the basis of 'Choosing the Nuclear Power Option:
Factors to be Considered' published by the Agency in 1998. The following are tentatively
suggested contents of the curriculum.
1. Nuclear Power : Status and Prospectus
1.1 Status of Nuclear Power
1.2 Prospectus for Nuclear Power
1.3 Special Characteristics of Nuclear Power Plants
1.4 Economics of Nuclear Power
2. Nuclear safety and radiation Protection
2.1 Nuclear Safety
2.1.1 Defence in Depth
2.1.2 Quality Assurance
2.1.3 Safety Culture
2.2 Radiation Protection
2.2.1 Health Effects of Radiation Exposure
2.2.2 Radiation Protection Standards
3. Nuclear Fuel Cycle
3.1 Front End
3.2 Back End
4. Management of Radioactive Waste and Decommissioning of Nuclear Facilities
4.1 Waste Management and Disposal
4.1.1 Low and Intermediate Level Wastes
4.1.2 High Level Waste
4.2 Decommissioning of Nuclear Facilities
4.3 Costs and Financing of Waste Management and Decommissioning
5. Environmental Aspects
6. Legal and Regulatory Aspects
6.1 Legal requirements at the National Level
6.1.1 Nuclear safety Regulatory Authority
6.1.2 Radiation Protection Regulatory Authority
6.2 Third Party Liability
6.2.1 Background
6.2.2 Improvement of International Liability Regime
6.2.3 Operation of Revised Liability Regime
6.3 Non-Proliferation Regime
7. Financing of Nuclear Power
7.1 Role of Government
7.2 Key Criteria
7.3 Financial Analysis
7.4 Capital Requirements
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7.5 Basic Financing Approaches
7.6 Local Financing
7.7 Constraints on Export Financing
7.8 Supply Contract Options
8. Public Acceptance and Participation in Decision Making
8.1 Public Acceptance of Nuclear Power
8.2 Public Participation in Decision Making
8.3 Public Information and Education
9. National Policies of Importance to Nuclear Power Development
9.1 National Energy Policy
9.2 National Development Policy
9.2.1 Level of National Participation
9.2.2 Development of National Infrastructure
9.2.3 Participation of National Industry
9.2.4 Development of Human Resources
9.3 Policy Concerning International Relations and Dependence on Foreign Suppliers
9.4 Regional Policy
10. Overview of Utility's Role in Nuclear Power Project
10.1 Pre-Project Phase
10.2 Project Implementation Phase
10.3 Start-up Phase
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Attachment 2

KAERI - IAEA joint project
IAEA technical materials

Technical Report Series
1. Developing industrial infrastructure to support a programme of nuclear power: A
Guidebook, TRS-281 (1988)
2. Energy and nuclear power planning in developing countries, TRS-245 (1985)
3. Financing arrangements for nuclear power projects in developing countries: A Reference
Book, TRS-353 (1993)
4. Guidebook on research and development support for nuclear power, TRS-298 (1989)
5. Guidebook on the introduction of nuclear power, TRS-217 (1982)
6. Introducing nuclear power plants into electrical power systems of limited capacities, TRS271(1987)
7. Manpower development for nuclear power: A Guidebook, TRS-200 (1980)
8. Nuclear power project management, TRS-279 (1988)
9. Engineering and science education for nuclear power: A Guidebook, TRS-266 (1986)
Other publications
1. Nuclear communications: A handbook for guiding good communications practices at
nuclear fuel cycle facilities, STI/PUB/966 (1994)
2. Choosing the nuclear power option: Factors to be considered, STI/PUB/1050 (1998)
3. Sustainable development and nuclear power (1997)
4. Radioactive waste management - An IAEA Source Book, STI/PUB/889 (1992)
Proceedings
1. Electricity, health and environment: Comparative assessment in support of decision
making, Proc. of Int. Symp. Vienna, 16-19 Oct 1995
2. The nuclear power option, Proc. of Int. Conf. Vienna, 5-8 Sep 1994
3. Advanced nuclear power systems: Design, technology, safety and strategies for their
development, Proc. of Int. Symp. Seoul, 18-22 Oct 1993
4. Back end of the nuclear fuel cycle: strategies and options, Proc. of Int. Symp. Vienna, 1115 May 1987
5. Safety and engineering aspects of spent fuel storage, Proc. of Int. Symp. Vienna, 10-14
Oct 1994
Reference Data Series
1. Nuclear Power Reactors in the World, RDS-2/19 (1999)
2. Energy, electricity, and nuclear power estimates for the period up to 2020, RDS-1/19
(1999)
-123-

Safety Series
1. Quality assurance for safety in nuclear power plants and other nuclear installations: Code
and Safety Guides Q1-Q14, Safety Series No. 50-C/SG-Q (1996)
TECDOCs
1. Status of advanced light water cooled reactor designs, TECDOC-968 (1996)
2. Technologies for improving the availability and reliability of current and future water
cooled nuclear power plants, TECDOC-1054 (1998)

Available: Technical Report Series Nr. 1,3,4,5,7, 8 and 9
Other publications: Nr. 2
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2.
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Minutes
Joint Project between KAERI and IAEA to Develop Training
Course/Workshop Curricula

10-14 July 2000, IAEA Headquarters, Vienna

1.

A meeting was held from 10 to 14 July 2000 in Vienna for the final review of
training course/workshop curricula, which are expected to be useful for nuclear
decision-makers and planners in developing countries, prepared by KAERI. This
joint project was implemented from 5 August 1999 to 31 July 2000 under both
parties' agreement by request of KAERI. The first meeting was held from 1 to 5
November 1999 in Vienna for the details of the project to carry out its tasks and
schedule, and so on.

2.

According to both parties' agreement, the IAEA provided KAERI with its technical
materials and documents which are useful in preparing the training course/workshop
curricula, designated two IAEA staff members and dispatched them to KAERI from
16-19 May 2000 for the consultation and review of the curricula prepared by
KAERI. KAERI corrected and analyzed the related technical document and
materials for curriculum development and prepared the curricular of training
course/workshop on nuclear energy policy and planning for decision-makers and
planners in developing countries while co-working with a Korean consulting group.

3.

These curricula were developed with a modular basis. Main topics to be covered in
the training course/workshop consist of 15 modules. KAERI prepared abstracts of
each module except module 15 under the basis of 'Choosing the Nuclear Power
Option; Factors to be Covered', and other technical documents provided by the
Agency. The curricula consist of training purpose, title and duration of the training
course, nature of the course, contents of each training module, authors/lecturers,
textbook and training materials, and participant qualifications. Curricula and
abstracts of each module are attached (Attachment 1 and 2).

4.

The main conclusions of the meeting were:
• KAERI prepared two kinds of curricula according to different levels and
duration, e.g. a one-week workshop for high level decision-makers and
another two-week training course for nuclear policy decision-makers and
planners in developing countries. These two course contents were designed
and prepared well. It is agreed that these curricula will be very useful for •
-127-

nuclear policy decision-makers and planners in developing countries, which will
strongly consider introducing a first or new nuclear power project.
Particularly, practical Korean experiences and related information accumulated
during the last two decades are included in the contents.
•

KAERI will make an effort to implement these courses for interested
developing countries, seeking for the support of the Korean Government
including financial matters. These curricula will also considerably contribute to
the IAEA to organize similar training courses/workshops.

•

For continuous cooperation on this project by both parties, KAERI proposed
the IAEA to provide technical review or consultation activities in the
preparation of the textbook for the courses to be conducted by KAERI soon.
The IAEA has accepted to provide the consultation on this matter for KAERI.

Future Cooperation :
Upon the Memorandum of Understanding between the IAEA and MOST
concerning strengthening cooperation in connection with the Agency's regional and
interregional training courses/workshops signed on 30 November 1998 at Seoul,
KAERI and the IAEA will continue to cooperate to develop a training
course/workshop curriculum in the field of nuclear energy and its applications for
developing countries.
6.

\i\v

The following were present:
Mr. Juhn, Poong-Eil
y . Mazour, Thomas
Mr. Trampus, Peter

Director, NENP, IAEA
Acting Head, NPES/NENP, IAEA
NPES/NENP, IAEA

Mr. Razley, Mohd Nordin
Mr. Kamel, Reyard

Head, East Asia and Pacific Section, TCPA, IAEA
East Asia and Pacific Section, TCPA, IAEA

Mr. Choi, Young-Myung
Mr. Lee, Eui-Jin

Director, Nuclear Training Center, KAERI
Project Manager, Nuclear Training Center, KAERI

Attachment 1
Attachment 2
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Curriculum of Training Courses/Workshops on Nuclear Energy Policy and
Planning for Decision-Makers and Planners
in Developing Countries
Revision 4, 14 July 2000

1. Background
This workshop curriculum has been developed as part of a follow-up activity of the
Memorandum of Understanding between the IAEA and MOST concerning the
strengthening of cooperation in connection with the Agency's regional and
interregional training courses/workshops which was signed on 30 November 1998 in
Seoul.
The IAEA and KAERI agreed to develop curricula of training courses/
workshops on nuclear energy policy and planning for decision-makers and planners
in developing countries at a meeting held from 1 to 5 November 1999 in Vienna.
Under both parties' agreement, the Agency provided KAERI with its publications
and documents, which are useful in the preparation of the workshop curriculum, and
designated two IAEA staff members for the consultation and review of curriculum
prepared by KAERI. KAERI collected and analyzed related technical documents
and materials for the curriculum development, and prepared this draft curriculum
under co-working with a Korean consulting group. It is expected that the Agency
staff members will review this draft curriculum by July 2000 for the finalization.
2. Title and Duration of the Training Course/Workshop
It was recommended that the training topics would be addressed at different levels
and duration for the audience, e.g. a one-week workshop for high level decisionmakers and another two-week training course for middle level managers. Therefore:,
it is believed that the following workshop/training course title and duration would be
practical for workshop organization:
A) Workshop on Nuclear Energy Policy and Planning for Decision-Makers
: 1 week
B) Training Course on Nuclear Energy Planning & Project Management for
Middle Level Managers : 2 weeks.
3. Purpose of the Training Course/Workshop
A) Workshop on Nuclear Energy Policy and Planning for Decision-Makers :
The purpose of the workshop on nuclear energy policy and planning is to provide
high level decision-makers in developing countries, which will severely consider
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introducing the first or a new nuclear power project, with information of practical
elements on the political, governmental, socio-economic, environmental, financial,
technical and safety issues associated with nuclear energy policy, planning and
implementation of a nuclear power project. Particularly, Korean experiences and
related information accumulated during the last two decades, which are expected to
be useful to nuclear policy makers and planners in developing member states, will be
presented at these training courses/workshops.
C) Training Course on Nuclear Energy Planning & Project Management for
Middle-Level Managers :
The purpose of the training course on nuclear energy planning & project management
is to provide middle-level managers, who have supporting works for decision-makers
in developing countries which will severely consider introducing the first or a new
nuclear power project, with information of practical elements on the political,
governmental, socio-economic, environmental, financial, technical and safety issues
associated with nuclear energy policy, planning and implementation of a nuclear
power project.
Particularly, Korean experiences and related information
accumulated during the last two decades, which are expected to be useful to nuclear
policy makers and planners in developing member states, will be presented at these
training courses/workshops.
4. Nature of the Courses
A) Workshop on Nuclear Energy Policy and Planning for Decision-Makers:
The courses will be comprised of presentation, round table discussions. Technical
visits to nuclear power facilities such as nuclear fuel fabrication facilities, research
reactor, nuclear power plants and training center, and nuclear related heavy industries
will be included.
B) Training Course on Nuclear Energy Planning & Project Management for
Middle-Level Managers :
The courses will be comprised of presentation, panel discussions, participants
presentation, demonstration of compact and full-scope simulators and other training
mock-ups. Technical visits to nuclear power facilities such as nuclear fuel fabrication
facilities, research reactor, nuclear power plants and training center, and nuclear
related heavy industries will be included.

-130-

5. Language of the Training Course/Workshop : English
6. Main Topics (Syllabus) to be Covered in the Training Course/Workshop
The draft main topics and syllabus to be covered in the workshops were prepared by
KAERI under co-working with a Korean consulting group. The members of the
Korean consulting group consisted of 14 senior experts who have more than 25 years
of experiences in the field of nuclear energy policy, planning and implementation of
nuclear power projects. 14 modules (except module 15) and their detailed content
were allocated in the workshops in a modular basis. The main topics and their
detailed content were prepared on the basis of 'Choosing the Nuclear Power Option:
Factors to be Considered', and other technical documents provided by the Agency.
Korean experiences and lessons learned from the establishment of the self-reliant
capability of NSSS design through the development of Korean standard nuclear
power plants and the construction of a 30 MW research reactor were reflected in the
contents of each topic. The following are the 15 modules to be covered in the
training course/workshop:
-

Module 1. Challenges and Prospectus of Nuclear Power
Module 2. Nuclear Safety and Radiation Protection
Module 3. Nuclear Fuel Cycle (Front-end Activities)

-

Module 4. Back-end Fuel Cycle, Waste Management, and Decontamination
& Decommissioning of Nuclear Facilities
Module 5. Siting and Environmental Aspects
Module 6. Legal and Regulatory Aspects

-

Module 7. Non-Proliferation Regime

-

Module 8. Financing of Nuclear Power
Module 9. Public Acceptance and Participation in Decision Making
Module 10. National Policies of Importance to Nuclear Power Development
Module 11. Korean Localization Policy and Experience of Nuclear Power
Technology
Module 12. Pre-project Phase for Nuclear Power Project Management
Module 13. Implementation Phase for Nuclear Power Proj ect Management
Module 14. Commissioning and Start-up Phases for Nuclear Power Project

-

-

•

Management
- Module 15. IAEA Role and Activities for Nuclear Energy Policy and
Planning.
The contents and an abstract of the above mentioned 14 modules (except module
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15) have been prepared with the Korean consulting group for the review of the
Agency. Two national seminars/meetings have been held for the preparation of a
curriculum.
Comparison of syllabi for decision-makers and middle-level managers
Syllabus for Decision-Makers
(1 week, 5 days)
Part I. Overview of Nuclear Power Technology
to be considered in Nuclear Energy
Policy and Planning (6 Units)
Module 1
Module 2
Module 3
Module 4
Module 5
Module 9
Part II. National Policy for Legal and
Regulatory Aspects (2 Units)
Module 6
Module 7
Part III. National Policies of Importance to
Nuclear Power Development (5 Units)
Module 8
Module 10
Module 11
Part IV. Overview of Planning and
Implementation of Nuclear Power
Project (2 Units)
Module 12
- Module 13
Module 14
Part V. IAEA Role and Activities for Nuclear
Energy Policy and Planning (1 Units)
Module 15
Part VI. Field Trip, Discussion, and others
(14 Units)

Syllabus for Middle-Level Managers
(2 weeks)
Part I. Nuclear Power Technology to be considered in
Nuclear Energy Policy & Planning (10 Units)
Module 1
Module 2
Module 3
Module 4
Module 5
Module 9
Part II. National Policy for Legal and
Regulatory Aspects (3 Units)
Module 6
Module 7
Part III. National Policies of Importance to
Nuclear Power Development (8 Units)
Module 8
Module 10
- Module 11
Part IV. Planning and Implementation of Nuclear
Power Project Management (8 Units)
Module 12
Module 13
Module 14
Part V. IAEA Role and Activities for Nuclear
Energy Policy and Planning (2 Units)
Module 15
Part VI. Discussion, Participant Presentation, etc
(6 Units)
Part VII. Field Trip (23 Units)

Total 30 Units (1 Unit: 60 Minutes)

Total 60 Units (Unit: 60 Minutes)

Attachment 1 is a syllabus of the workshop on nuclear energy policy and
planning for decision makers (1 week : 5 days, 1 unit 60 minutes, 1 day 6 unit,
total 30 units)
Attachment 2 is a syllabus of the training course on nuclear energy policy and
project management for middle level managers (2 weeks, 1 unit 60 minutes, 1
day 6 units, total 60 units)
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7. Authors/Lecturers
Members of the Korean consulting group, who prepared the contents and abstract of
the main topics to be covered in the workshops, may play a role as Korean lecturers.
They are senior experts with more than 25 years of experience. They have experience
in the practical work for nuclear energy policy-making, planning and implementation
of nuclear power projects in Korea. They also have a lot of teaching experience from
regional training courses held in Korea and other countries with fluent English
speaking ability. The following are the members of the Korean consulting group
who will prepare the textbook and training materials:
-

Module 1 : Mr. Jae-Poong Juhn, former general manager of KEPCO
Module 2 : Dr. Kun-Joong Yoo, principal researcher of KAERI
Dr. Jae-Kee Lee, professor of Hanyang university
Module 3 : Dr. Si-Hwan Kim, principal researcher of KAERI, member
of the Agency's international nuclear desalination advisory group
Module 4 : Dr. Hyun-Soo Park, vice president of KAERI
member of the Agency's standing advisory group
Module 5 : Mr. Yong-Chip Park, former general manager of KEPCO
Dr. Chang-Woo Lee, principal researcher of KAERI
national counterpart of IAEA/RCA project on environment
Module 6 : Dr. Young-Soo Eun, principal researcher of KINS

-

•

•

member of the Agency's international nuclear safety group
Module 7 : Dr. Kun-Bae Oh, principal researcher of KAERI
Module 8 : Mr. Kee-Hwang Hahm, manager of KEPCO
Module 9 : Mr. Joon-Kuk Cheong, principal engineer of KAERI

national coordinator of IAEA/RCA projects
Module 10 : Mr. Whasup Kim, principal researcher of KAERI
- Module 11 : Mr. Jong-Hwan Ahn, general manager of KOPEC
Mr. Lack-In Cheong, manager of HANJUNG
Module 12 : Mr. Jong-Hwan Ahn, general manager of KOPEC
- Module 13 : Mr. Yong-Chip Park, former general manager of KEPCO
- Module 14 : Mr. Yong-Chip Park, former general manager of KEPCO
- Module 15 : IAEA
Foreign experts designated by the Agency or IAEA staff members will also be
available to provide their lectures on the above mentioned 15 modules
Members of the Korean Consulting Group could be available to provide their
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lectures for the IAEA interregional/regional training courses to be held in other
regions or countries.
8. Textbook and Training Materials
The textbook will be ready at the end of the year 2000. The Agency's publications
provided to KAERI will be used as reference material for publishing the textbook.
The lecturers will also prepare additional handout materials for the workshops, if
necessary.
9. Participants Qualifications
A) The workshop on nuclear energy policy and planning for decision-makers
High-level officials in charge of nuclear energy or energy development
policy and planning, industrial development related to nuclear energy or
energy in a government or subsidiary organizations. High-level managerial
or technical officials, who are or will be involved in the planning and
implementation of a nuclear power project, in utilities or nuclear related
research institutes or regulatory organizations.
-

More than 5 years of working experience in the field of policy-formulation
and decision-making on a national nuclear development programme

-

Prior basic knowledge of nuclear technology and engineering would be
preferable.

B) The training course on nuclear energy planning & project management for
middle level managers
- Middle-level officials in charge of practical supporting works for nuclear
energy or energy development policy and planning, industrial development
related to nuclear energy or energy in a government or subsidiary
organizations. Middle-level managerial or technical officials, who are or will
be involved in the planning and implementation of a nuclear power project,
in utilities or nuclear related research institutes or regulatory organizations.
More than 3 years of working experience in the field of policy-formulation
and decision-making on a national nuclear development programme
-

Prior basic knowledge of nuclear technology and engineering would be
preferable.
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Attachment 1 : A Draft Syllabus of the Workshop on Nuclear Energy Policy and
Planning for Decision-Makers and Planners in Developing Member
States.
Attachment 2 : A Draft Syllabus of the Training Course on Nuclear Energy Planning &
Project Management for Middle Level Managers in Developing
Member States
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Attachment 1

A Syllabus of Workshop on Nuclear Energy Policy and Planning for DecisionMakers in Developing Countries
•

Duration : 1 Week (1 Unit: 60 Minutes, 1 Day : 6 Units, 1 Week : 5 Days, Total: 30 Units)

Contents

Unit

1. Overview of Nuclear Power Technology to be considered in Nuclear

Lecturers

6

Energy Policy and Planning
1.1 Challenges and Prospectus of Nuclear Power

(1)

1.1.1 Status of Nuclear Power
1.1.2 Prospectus of Nuclear Power
1.1.3 Special Features of Nuclear Power
1.1.4 Economics of Nuclear Power
1.2 Nuclear Safety and Radiation Protection

(1)

1.2.1 Nuclear Safety
1.2.2 Radiation Protection
1.3 Nuclear Fuel Cycle (Front-end)

(1)

1.3.1 Types of Nuclear Fuel Cycle
1.3.2 Front-end Fuel Cycle
1.3.3 In-core Management
1.3.4 Korean Experience in Self-reliance of Nuclear Fuel
Technology
1.4 Back-end Fuel Cycle, Waste Management, and Decontamination

(1)

and Decommissioning of Nuclear Facilities
1.4.1 Options and Key Issues on Back-end Fuel Cycle,
Spent Fuel Management
1.4.2 Interim Storage of Spent Fuel
1.4.3 Waste Treatment (Low, Intermediate and High Level Waste)
1.4.4 Waste Disposal (Low, Intermediate and High Level Waste)
1.4.5 Decontamination and Decommissioning of Nuclear Facilities
1.5 Siting and Environmental Aspects

(1)

1.5.1 Characteristics of Siting
1.5.2 Geo-technical Investigation, Assessment and Evaluation of Geologic Date
1.5.3 Nuclear Environmental
1.5.4 Environmental Impact Analysis
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1.6 Public Acceptance and Participation in Decision Making

(1)

1.6.1 Public Information Programs for Nuclear Energy
1.6.2 Arguments and Counter Measures
1.6.3 Public Participation in Decision Making Procedures
1.6.4 Education Programs of Nuclear Energy
1.6.5 International Cooperation in Public Information
2. National Policy for Legal and Regulatory Aspects
2.1 Legal and Regulatory Aspects

2
(1)

2.1.1 Legal Requirements at the National Level
2.1.2 Nuclear Safety Regulatory Authority
2.1.3 Evolution of Nuclear Regulation : A Korean Experience
2.1.4 Application of Codes and Standards
2.1.5 Licensing and Regulatory Inspection
2.1.6 International Safety Regimes
2.1.7 Third Party Liability
2.2 Non-proliferation Regime and Safeguards

(1)

2.2.1 Major Means of Nuclear Non-proliferation
2.2.2 IAEA and Safeguards
2.2.3 International Nuclear Non-proliferation Regime
2.2.4 Major Treaties and System Related to Nuclear Non-Proliferation
2.2.5 The Trend and Prospect of International Nuclear
Non-proliferation Regime
3. National Policies of Importance to Nuclear Power Development
3.1 National Energy and Development Policy

5
(2)

3.1.1 National Energy Policy
3.1.2 National Development Policy : Level of National Participation,
Development of National Infrastructure, Development of
Human Resources,
3.1.3 Policy Concerning International Relations and Dependence on
Foreign Supplies
3.1.4 Regional Policy
3.1.5 Korean Nuclear Energy Policy
3.2 Korean Experience in Self-reliance of Nuclear Power Technology
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(2)

3.2.1 Overview
Overview of Korean Nuclear Power Program
Key Factors for Technology Self-reliance
3.2.2 Technology Transfer : NSSS Design & Engineering, and A/E
3.2.3 Nuclear Power Plant Standardization
3.2.4 Experience in Manufacturing of NSSS Major Components
Localization Policy
Localization Step, and Technology Transfer Agreement
Material, and Manufacturing
3.2.5 Key to Success of Localization in Manufacturing of NSSS
Major Components
Localization Concept, and Technical Document,
Qualified Personnel, and Equipment & Facilities
3.3 Financing of Nuclear Power

(1)

3.3.1 Preparation of the Financing Plan and Financing Sources
3.3.2 Basic Financing Approaches
3.3.3 Economic Evaluation of Financing Proposals
3.3.4 Export Financing and Role of Government
3.3.5 Financing of Nuclear Power Projects in KEPCO
4. Overview of Planning and Implementation of Nuclear Power Project
4.1 Pre-Project Phases for Nuclear Power Project Management

2
(1)

4.1.1 Requirements for a Successful Nuclear Power Project
4.1.2 Contact Approaches
4.1.3 Preparation of the Bid Specifications
4.1.4 Bid Evaluation
4.1.5 Negotiation
4.2 Implementation Phase for Nuclear Power Project Management

(0.5)

4.2.1 Definition of Project Management
4.2.2 Project Execution
4.2.3 Project Control: Schedule, Cost, Quality, Change Control
4.2.4 Interfaces with Project Management
4.2.5 Other Important Activities of Project Management:
Licensing, Fuel Supply, etc.
4.3 Commissioning and Start-up Phases for Nuclear Power Project
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(0.5)

4.3.1 Initial Test Program
4.3.2 Organization and Staffing, Procedure Preparation
4.3.3 Test Schedule Control, Major Test Performance
5. IAEA Role and Activities for Nuclear Energy Policy and Planning

1

6. Technical Tour, Participants' Presentation, Discussion, and Others

14

6.1 Technical Tour to Nuclear Power Facilities

(10)

6.1.1 Technical Tour to Nuclear Power Plants and Training Center
6.1.2 Technical Tour to Nuclear Fuel Fabrication Facilities
6.1.3 Technical Tour to Heavy Industries
6.2 Participants' Presentation of Their national Nuclear Power Programs

(2)

6.3 Discussions to Identify Specific Issues Requiring the Agency's Assistance

(2)

Related to Nuclear Energy Policy and Planning

Total

30
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Attachment 2

A Syllabus of Training Course on Nuclear Energy Planning & Project
Management for Middle-Level Managers in Developing Countries
(for Preparation of Text)
•

Duration : 2 Weeks (1 Unit: 90 Minutes, 1 Day : 6 Units, 1 Week: 5 Days, Total: 60 Units)

Contents

Unit

1. Nuclear Power Technology to be Considered in Nuclear Energy

10

Policy and Planning
1.1 Challenges and Prospectus of Nuclear Power

(1)

1.1.1 Challenges of Nuclear Power
1.1.2 Prospectus of Nuclear Power
1.1.3 Special Features of Nuclear Power
1.1.4 Economics of Nuclear Power
1.2 Nuclear Safety and Radiation Protection
1.2.1 Nuclear Safety

(1)

Defense in Depth
Quality Assurance
Safety Culture
1.2.2 Radiation Protection

(1)

Radiation Doses and Health Effects of Radiation
Radiation Protection Standards
Infrastructure for Radiation Protection
1.3 Nuclear Fuel Cycle (Front-end)

(1)

1.3.1 Types of Nuclear Fuel Cycle
1.3.2 Front-end Fuel Cycle
Conversion Process
Enrichment
Fuel Fabrication
1.3.3 In-core Management
Fuel Cycle Design
Core Power Capability Evaluation
Nuclear Fuel Cycle Economics
1.3.4 Korean Experience in Self-reliance of Nuclear Fuel
Technology
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Lecturers

Factors to Be Considered for Decision of Localization
1.3.5 Advanced Fuel Development
CANDU Fuel Technology Development
-

PWR Fuel Technology Development

1.4 Back-end Fuel Cycle, Waste Management, and Decontamination
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Nuclear environmental
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3.3 Financing of Nuclear Power

(2)

3.3.1 Preparation of the Financing Plan and Financing Sources
3.3.2 Basic Financing Approaches
3.3.3 Economic Evaluation of Financing Proposals
3.3.4 Export Financing and Role of Government
3.3.5 Financing of Nuclear Power Projects in KEPCO
4. Planning and Implementation of Nuclear Power Project Management
4.1 Pre-Project Phases for Nuclear Power Project Management
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Roles and Responsibilities of R&D Organization
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4.1.2 Contact Approaches
Turnkey Contract, Split Package Contract,
Multiple Package Contract
4.1.3 Preparation of the Bid Specifications
Nature of an International Contract
Methods of Contract, Contract Structures
Scope of Definition, Typical Bid Contracts
Pricing Structure, Price Breakdown Structure
General Terms and Conditions
4.1.4 Bid Evaluation
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4.1.5 Negotiation
Procedure of Negotiation
Negotiation Strategies and Tactics
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60
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Abstract of Training CourseAVorkshop Contents on Nuclear Energy Policy and
Planning for Nuclear Policy Officials in Developing Countries

Module 1. Nuclear Power: Challenges & Prospectus
1.1 Challenges of Nuclear Power
•

This section will briefly describe the world status of nuclear power
development and provide further details on Korean nuclear power
development experience.

1.2 Prospectus for Nuclear Power
•

This section will discuss the future prospects on nuclear power use
under varying circumstances of economic development with increased
consciousness on environment.

1.3 Special Features of Nuclear Power
•

Special salient features of nuclear power will be discussed in this
section.

Complications of nuclear technology, enormous licensing

requirements to be built after for keeping public and operators safe and
enhanced manpower training etc. will be discussed
1.4 Economics of Nuclear Power
•

Economics of nuclear power in general and economic comparison of
powers obtained from various sources within Korea will be discussed.
Also factors affecting cost of nuclear power will be briefly discussed
here.

Module 2. Nuclear Safety and Radiation Protection
2.1 Nuclear Safety
2.1.1 Defence in Depth
•

Approach to defence in depth including objectives, strategy, barriers and
levels of defence will be described.

Implementation of defence in

depth including deterministic design, probabilistic studies and safety
assessment and verification of defence in depth will also be discussed.
Enhancement of defence in depth for plants including feedback of
operating experience, low power and shutdown conditions, and human
factor will be described.
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2.1.2 Qualify Assurance
•

Establishment and implementing a quality assurance programme, Nonconformance control and corrective actions, document control and
records, inspection and testing for acceptance, etc. will be discussed.

2.1.3 Safety Culture
•

Concept of safety culture, stages of development of safety culture,
general practices to develop organizational effectiveness will be
discussed.

2.2 Radiation Protection
2.2.1 Radiation Doses
•

The physical aspects of radiation and radioactivity are briefly introduced.
Quantities and units for radiation protection including concept of
radiation doses are explained. Sources and magnitudes of radiation
exposure are presented

2.2.2 Health Effects of Radiation
•

Current understanding of the biological effects of radiation is
summarized. Emphasis will be given to the deterministic and stochastic
nature of the effects. Risks associated with low-level exposure are
discussed.

2.2.3 Radiation Protection Standards
•

An introduction to the international organizations concerning radiation
protection including ICRP, ICRU, UNSCEAR, IAEA, OECD/NEA,
IRPA will be provided. More elaboration is made on the harmonization
efforts of IAEA as well as the role of the ICRP and its recommendations.

2.2.4 Infrastructure for Radiation Protection
•

Key factors for developing infrastructure for radiation protection in a
country are discussed, which consist of legislation, regulations,
competent authority, national policy and national program. Emphasis
will be given to allocation responsibility.

Module 3. Nuclear Fuel Cycle (Front-End Activities)
•

This module will focus mainly on the front-end fuel cycle and in-core
fuel management activities. The back-end activities will be described in
detail in the module 4.

3.1 Types of Nuclear Fuel Cycle
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•

This section reviews the three most common types of fuel cycles used
for PHWR, PWR, and FBR.

3.1.1 Once-Through Fuel Cycle
•

This section describes the simplest and most common fuel cycle in
which the spent fuels discharged from the reactor core are not recycled
back to the reactor. This type of the nuclear fuel cycle is called the
'once-through cycle or 'open cycle'. Reactors such as CANDU, gascooled graphite moderated reactors are designed to feed natural uranium.

3.1.2 Re-enriched Fuel Cycle
•

This section deals with the re-enrichment cycle used in most watermoderated reactors with slightly enriched uranium. In this cycle,
uranium and plutonium recovered from reprocessing spent fuel
irradiated in the nuclear reactor are mixed with depleted uranium and
fabricated into fuel assemblies for reinsertion into reactor.

3.1.3 Core-Blanket Fuel Cycle
•

This section reviews the core-blanket fuel cycle. In case of converter
reactors and fast breeder reactors, the core region produces the power
and conversion of fertile to fissile material takes places in the blanket
region. These fissile materials are reproduced and supplied to the reactor.

3.2 Front-End Fuel Cycle
•

The front-end fuel cycle activities take place prior to insertion of fuels
into the rector. This section summarizes the front-end fuel cycle
activities including uranium mining, conversion, enrichment, and fuel
design/fabrication.

3.2.1 Conversion Process
•

In this section, the activities involved in initial exploration, mining, and
refining of uranium ore are described.

3.2.2 Enrichment
•

Methods of isotope separation are briefly reviewed in this section. For
the gas diffusion method, the quantitative active parameters such as the
ratio of feed to product, separation work, etc. are described.

3.2.3 Fuel Fabrication
•

The final step in the front-end fuel cycle is fuel fabrication. Fuel design
procedure and fuel manufacturing process are summarized in this
section. The activities in the fuel design involve fuel design limits, fuel
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design areas, fuel design sequence, design sequence, design activities,
and licensing requirements. A typical sequence of manufacturing fuel
assemblies for PWR and CANDU reactor will be also provided.
3.3 In-Core Management
•

This section reviews the various phase of in-core fuel management. The
activities on the in-core fuel management include coordination of fuel
cycle operating requirements, core power capability evaluation, and
economic analysis

3.3.1 General Consideration
•

The objective of the in-core fuel management plan for each operating
cycle is to meet utility energy requirements at a minimum power
generation cost by maximizing plant fuel cycle costs. In this section,
general consideration in aspects of safety, economics, and operation for
in-core fuel management are introduced.

3.3.2 Fuel Cycle Design
•

The available variables in selecting a fuel loading plan are the fuel
enrichment, the number of fuel assemblies in the reactor, and control
mechanism of the excess reactivity of the reactor during the cycle.
This section reviews the activities involved in the fuel cycle design.

3.3.3 Core Power Capability Evaluation
•

The evaluation of reactor power capability to produce its rated output at
all times during each operation cycle is very important among the incore fuel management activities. This section deals with the important
factors in determining core power capability.

3.3.4 Nuclear Fuel Cycle Economics
•

The fuel cycle cost components are the price of yellow cake, conversion,
uranium enrichment. Fuel fabrication, shipping and processing spent
fuel, and final disposal of radioactive materials. This section describes
the various components of the nuclear fuel cycle cost. In addition,
parameters involved in the fuel cycle cost calculations including direct
costs and indirect costs are presented. An approach for the PWR fuel
cycle cost calculation will be also provided.

3.4 Korean Experience in Self-Reliance of Nuclear Fuel Technology
•

During the past two decades, Korea has accomplished an outstanding
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achievement in facilitating nuclear power development. Korean
government established localization of fuel technology in 1982 and has
been successfully implemented in 1989. Currently, home-made fuels for
both PWR and CANDU are being supplied to all domestic plants. In this
section, the fuel technology self-reliance program and the experience in
localization of CANDU fuel and PWR fuel in Korea will be presented.
3.4.1 Factors to be Considered for Decision of Localization
•

This section reviews the factors to be considered for fuel localization
such as national prestige, assurance of fuel supply, and energy source,
etc.

3.4.2 CANDU Fuel Technology Development
•

CANDU fuel development was initiated in 1982 and successfully
completed in 1988. In this section, CANDU fuel localization project is
described.

3.4.3 PWR Fuel Technology Development
•

Base on the success of CANDU fuel localization, PWR fuel technology
development was launched in 1984 and also successfully carried out in
1990. In this section, Korean scheme of PWR fuel technology selfreliance is presented.

3.5 Advanced Fuel Development
•

Up to date the self-reliance in nuclear fuel technology has been
successfully achieved through extensive R&D efforts. Continued efforts
have been made to improve technological

capability through

comprehensive nuclear R&D programs. This section introduces the
advanced fuel development program in Korea.
Module 4. Back-End Fuel Cycle, Waste Management, and Decontamination &
Decommissioning of Nuclear Facilities
4.1 Options and Key Issues
4.1.1 Role of Back-End Fuel Cycle
•

This section is intended to provide a general idea about the back-end
fuel cycle by discussing its scope, activities, interfaces with the frontend fuel cycle and influence within the framework of the overall fuel
cycle.

4.1.2 Spent Fuel Management Options
•

It will outline various back-end fuel cycle options commercially
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available or under development, including discussions on technical,
safety, economic, environmental, legal and regulatory aspects associated
with spent fuel and high level waste management. The Korean approach
and experiences including the DUPIC fuel cycle concept will also be
introduced.
4.1.3 Key Issues
•

This section will recognize the fact that the selection of a strategy for
the back-end fuel cycle by each individual country depends on a number
of subjective and objective factors, i.e. the availability of uranium
resources, the level of industrial development, the size of the nuclear
programme, the socio-economic and political conditions, commercial
interests, availability of nuclear fuel cycle services and existing
international agreements. These factors will be briefly discussed in
general terms. Then the discussion will be supplemented by an analysis
on the Korean situation as a reference case.

4.2 Interim Storage of Spent Fuel
4.2.1 Characterization of Spent Fuel
•

It will discuss the characteristics of various spent fuel types, which are
important for the selection of a storage method and storage conditions.

4.2.2 Storage Options
•

It will discuss the current status of spent fuel storage options
commercially available. The general techno-economic analyses with
some discussions on the advantages and disadvantages of specific
options shall be reviewed so that participants can get a general idea on
which option might be adequate for their own environment. The review
will focus on the practical experiences gained from the Korean spent
fuel storage programme relying on AR extension and AFR storage
options.

4.2.3 Design Aspects
•

It will describe major design considerations and regulatory guidelines
for different storage options.

4.2.4 Transportation
•

It will take about major technical issues and regulatory aspects related to
the inland and sea transportation means for spent fuel.

-156-

4.3 Waste Treatment
4.3.1 Waste Management Principles and Requirements
•

This section will review fundamental aspects for the management of
radioactive waste from nuclear power operations. It will begin by
discussing waste arisings, its nature and classification. Subsequent
discussion

will

focus

on

issues

about

waste

management

objectives/principles, waste management approaches and available
options. Finally it will consider waste management requirements in
terms of policy, regulation, organization, financing, etc.
4.3.2 Low and Intermediate Level Waste Treatment
•

This section is intended to discuss, in general terms, technical principles,
requirements and methodologies with respect to the identification of
waste inventory, waste characterization, segregation, pre-treatment,
volume reduction, conditioning and interim storage. Then it will
specifically discuss about important technical issues based on the
Korean experience.

4.3.3 High Level Waste Treatment
•

This section will deal with general aspects related to the identification of
waste inventory, waste characterization, volume reduction

and

conditioning (e.g. vitrification, syn-rock). It will then discuss major
practical issues of interim storage.
4.4 Waste Disposal
4.4.1 Disposal Concept
•

This section is to provide information for establishing a radioactive
waste disposal system. It will first consider disposal objectives and
provide subsequent discussions on disposal concept (e.g. multi-barrier,
long-term performance) and options to achieve the objectives, and
major activities involved on the repository life cycle. Finally it will give
considerations on practical planning issues.

4.4.2 Low and Intermediate Level Waste Disposal
•

This section will present worldwide LILW disposal experiences in terms
of technical requirements, approaches, processes and methodologies
with respect to waste acceptance, siting, design, operation, closure and
post-closure controls. It will also discuss about typical experiences
gained in Korea.

4.4.3 High Level Waste Disposal
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•

This section will present basic technical issues that need to be
considered in the establishment of a policy and a plan for high level
waste disposal. Included in the presentation will be waste package
characterization, waste acceptance, siting, design, operation, closure,
post-closure and performance/safety assessments.

4.4.4 Overall Waste Management Issues
•

This section is intended to address important issues that need to be
considered in planning and implementing an overall waste management
system. Included in the discussion will be waste management cost, QA,
long-tern R&D, public acceptance.

4.5 Decontamination & Decommissioning of Nuclear Facilities
4.5.1 Strategy, Regulation and Planning
•

This section will introduce briefly the concept of decommissioning of
nuclear facilities focussing on the NPPs. It will discuss about
decommissioning options, regulatory requirements and major planning
issues including decommissioning cost.

4.5.2 Decontamination and Decommissioning Technologies
•

This section will provide an overview of the D&D technologies
applicable to NPP decommissioning such as decontamination, cutting
and demolition technologies in terms of their respective applications to
concretes, metals and other materials.

4.5.3 Decommissioning Waste Management
•

This section will introduce major decontamination waste management
issues including technology requirements for waste recycling, the
estimation of the waste inventory the availability of waste disposal
facility.

4.5.4 Remedial Action of the site
•

This section will introduce major issues of the NPP site remediation
including radiological criteria for unlimited release or reuse of a
remediated site.

Module 5. Siting and Environmental Aspects
5.1 Characteristics of Siting
•

Safety-related site characteristics such as geology, surface faulting,
seismic, suitability of surface materials, volcanism distribution, etc. will
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be presented in this section.
5.2 Geotechnical Investigation
•

To define the surface soil and rock conditions and also include
determining

the

index

properties,

classification,

strength,

compressibilities and seismic evaluation characteristics of surface
materials as required for design of structures under the anticipated
loading conditions, surface exploration and geologic considerations will
be presented.
5.3 Assessment and Evaluation of Geologic data
•

The geologic information and data obtained from subsurface should be
reviewed and evaluated for completeness, accuracy, and technical
consistency. The various geotechnical parameters should be corrected and
compared with the published similar data for consistency.

5.4 Nuclear Environmental
•

General aspects of nuclear environment are introduced to have an
understanding of nuclear environmental problem. The basic concepts on
radiation and radioactivity related to environmental protection are given
and the monitoring technology necessary for operation of nuclear power
plant is also explained briefly to understand health effects around
nuclear plant.

5.5 Environmental Impact Analysis
•

Environmental impacts by different energy source such as coal, oil and
nuclear power are discussed in the economical and social point of view.
The international trends coping with greenhouse effect and air pollution
in regional or global scale are introduced. The environmental problems
which developing countries may face when choosing nuclear power
option are analyzed and Korean experiences are explained to help
decision-makers in planning.

Module 6. Legal and Regulatory Aspects
6.1 Legal Requirements at the National Level
•

The responsibility for the safety of nuclear installations and for radiation
protection as well as the responsibility of operator defined by the law
will be discussed.

6.1.1 Role of the Government or the Regulatory Authority
•

The role of radiation protection authority and nuclear safety authority
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will be discussed.
6.1.2 The Responsibility of Regulatory Body
•

This section will describe establishment of regulation, licensing,
verification of safety, measures against radiological emergency.

6.1.3 The Requirements for Regulatory Body
•

This section will describe independence from the operator and other
governmental

organizations,

financial

requirement,

technical

competence, manpower requirement.
6.1.4 Legislative and Regulatory Framework
•

This section will describe how to establish structure and system as well
as function in the process of regulation and licensing for regulatory body.
Radiation protection and nuclear safety are not separately stipulated in
Korea now, but they will be separated into different laws.

6.2 Nuclear Safety Regulatory Authority
6.2.1 Nuclear Regulatory System
•

This section will describe regulatory organizations (nuclear safety
commission, regulatory authority, regulatory expert organization,
national

arrangement

and

services)

and

regulatory

functions

(formulation of rules and regulations, safety review, safety inspection
and law enforcement, licensing).
6.2.1 Other Regulatory Matters
•

Physical protection of nuclear material, safeguards, accounting for and
control of nuclear materials will be described.

6.3 Evolution of Nuclear Regulation: A Korean Experience
•

Korean experiences on establishment of regulatory body in beginning
stage, development stage, self-sufficient stage, and experiences on
application of IAEA NUSS codes will be presented.

6.4 Application of Codes and Standards
•

Application of internationally acknowledged industrial codes such as
ASME, DEEE, etc., as well as Korean industrial codes will be presented.

6.5 Licensing and Regulatory Inspection
6.5.1 Licensing Requirements for Nuclear facilities
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•

Requirements for nuclear facilities such as site approval, construction
permit, operating license, decommissioning permit will be discussed.

6.5.2 Licensing Procedure
•

Licensing procedures for site approval, construction permit, operating
license, modification to operating license will be briefly described.

6.5.3 Licenses for Workers
•

Licenses which are specified in the law in the field of reactor operation,
radioisotope and radiation handling, nuclear fuel material handling, and
radioisotope handling in medical use will be briefly described.

6.5.4 Regulatory Inspection for Nuclear Facilities
•

Regulatory inspection activities for nuclear facilities such as preoperational inspection, periodic inspection, daily inspection by resident
inspectors, quality assurance inspection will be briefly described.

6.6 International Safety Regimes
•

International safety activities such as early notification, emergency
assistance, nuclear safety, spent fuel management and radwaste, and
IAEA safety services (safety peer reviews, OSART, ASSET, IRRT) will
be briefly introduced.

6.7 Third Party Liability
6.7.1 Background
•

History, need for a liability regime at national and international levels
including compensation mechanism and its characteristics will be
discussed.

6.7.2 Basic Principles of the Regime
•

The nuclear liability regime adopted the following principles: strict
liability; exclusive liability, limited scope of liability, compulsory
financial security; limit of liability amount; time limit; intervention by
the state, will be briefly described.

6.7.3 Improvement of International Liability Regime
•

Need for the establishment of an international regime, the Paris
Convention, the Vienna Convention, linkage of the two convention will
be briefly described.

6.7.4 Operation of Revised Liability Regime
•

Revisions to the Paris Convention, revisions to the Vienna Convention,
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adoption of supplementary compensation system will be introduced.
Module 7. Non-Proliferation Regime
7.1 Introduction of Nuclear Non-Proliferation
•

This section will introduce Janus of nuclear energy, concept of nuclear
non-proliferation, possible acquisition path of nuclear weapon material.

7.2 Major Means of Nuclear Non-Proliferation
•

This section will present safeguards system by IAEA, physical
protection of nuclear material, nuclear export control system.

7.3 IAEA and Safeguards
•

Safeguards system of IAEA, 93 +2 program, strengthened safeguards
system will be introduced.

7.4 International Nuclear Non-Proliferation Regime
•

With regard

to

international

nuclear

non-proliferation

regime,

multilateral, regional, bilateral, as well as unilateral system will be
discussed.
7.5 Major Treaties and System Related to Nuclear Non-Proliferation
•

This section will discuss about contents of major treaties and systems
related

to

nuclear

non-proliferation

such

as

NPT,

CTBT

(Comprehensive Test Ban Treaty), FMCT (Fissile Material Cut-off
Treaty), ZC (Zangger Committee), NSG (Nuclear Suppliers Group),
NWFZ (Nuclear Weapon Free Zone), etc.
7.6 The Trend and Prospect of International Nuclear Non-Proliferation Regime
•

This section will present the trend and prospects of international nuclear
non-proliferation regime.

Module 8. Financing of Nuclear Power
8.1 Introduction
•

It usually takes 7 to 10 years to complete nuclear power projects, which
inevitably entails nuclear power specific characteristics in financing.
Efficient and economic financing makes nuclear power project viable
and competitive in terms of power generation cost with other kinds of
power sources.

8.2 Preparation the Financing Plan
•

Optimal financing plan for a project generally has four (4) principal
objectives: (1) securing sufficient financing resources to complete the
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project; (2) securing he necessary funds at the lowest practicable cost;
(3) optimizing the financing mix among (a) internal financing such as
utilizing retained earnings and capital surplus, (b) external financing
which comprises direct financing such as stock or bond issuing, and
borrowing loans from commercial banks or other financial institutions
(c) overseas financing such as commercial loans, foreign bond (Yangkee,
Samurai, Euro, etc.) issuing; (4) Maximizing the value of the ta.x
benefits of ownership.
5.3 Financing Sources
•

The principal financing sources for the foreign currency portion are (1)
export credit agencies (ECA), (2) commercial banks, (3) international
development agencies such as ADB and IDB, (4) World Bank Loans
such as IBRD, IFC, MIGA, (5) international bond markets while
financing for the domestic portion may be raised at the domestic markets.

5.4 Basic Financing Approaches
•

To finance the appropriate amount of funds at the optimal conditions,
estimating the total amount of the funds required for the duration of
construction and operation for the life of the plant is necessary. Then
estimate the amount of funds to be

financed

together with the

considerations of withholding tax as well as loan repayment parameters.
Major instruments used for the financing of nuclear power pant projects
are commercial bank loans, supplier credit financing, government export
credit financing, buyer credit financing, long-term loans, co-financing,
syndicated loans, bond financing. Project financing can be also a major
consideration for a large-scale project.
1.5 Economic Evaluation of Financing Proposals
•

If several kinds of financing methods are available, economic evaluation
should be made as to which method would be most favorable for the
owner of the project. The evaluation of the financing proposals from
various institutions involves a qualitative and a quantitative analysis.

1.6 Export Financing and the Role of Government
•

Export financing is the primary financing method frequently utilized for
power projects in developing countries. In many cases, export financing
involves government on both exporting and importing countries.
Government regulations or policies can have a big impact on the export
financing in several ways.
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8.7 Financing of Nuclear Power Projects in KEPCO
•

KEPCO has been financing of nuclear power plant projects mobilizing
almost all kinds of financing methods except project financing. In 1979s
and 1980s export credit financing were used. Bond issuing and
commercial loans have been the two primary financing methods since
late 1980s.

Module 9. Public Acceptance and Participation in Decision Making
9.1 Public Information Programs for Nuclear Energy
•

This section will discuss about how to start public information programs,
effective public information programs, trend of public opinion and
information strategies, opinion survey.

9.2 Arguments and Counter Measures
•

This section will provide information concerning arguments by
opposition groups, characteristics of NGOs, counter measures for antinuclear activities.

9.3 Public Participation in Decision Making Procedures
•

This section will describe public hearings and debates, community
support programs, symbiosis of nuclear power programs

9.4 Educational Programs of Nuclear Energy
•

This section will discuss Korean experiences on development of
teachers' manual, exhibition and fairs.

9.5 International Cooperation in Public Information
•

This section will briefly describe the international organizations for
public information, international cooperation in public information.
Especially the IAEA activities concerning the international cooperation
in public information will be emphasized in this section.

Module 10. National Policies of Importance to Nuclear Power Development
10.1 National Energy Policy
•

National energy plan should be considered as following objectives:
improved energy independence, development of indigenous energy
resources, economic optimization of energy and electric supply, stability
of electric grid system, security of electrical supply, environmental
protection, privatization of electric utilities, opening of competition in
electricity market.
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10.2 National Development Policy
10.2.1 Level of National Participation
•

In desired nuclear power program, the level and extent of national
participation should be decided. Importance of existing a group of well
qualified and trained staff with experience, organizational and regulatory
framework, financial capabilities, industrial and R&D capabilities.

10.2.2 Development of National Infrastructure
•

Importance on nuclear power program and the development of infra of
cultures, the optimum level of national participation as a function of the
infrastructure in place will be briefly described.

10.2.3 Development of Human Resources
•

Importance of the careful selection and recruitment of highly qualified
and competent, how to raising the level of national technical education
and training capabilities will be briefly described.

10.3 Policy Concerning International Relations and Dependence on Foreign Supplies
•

Dependence of the international market for plants, fuel, fuel cycle,
service and technology transfer will be discussed. Importance of the
accession to the international treaties and conventions, such as NPT, NSG,
CTBT, etc. will be introduced. Counterpart organization such as WANO,
EMPO and national utility research institute will also be introduced.

10.4 Regional Policy
•

Policy concerning relations with neighboring countries within a region is
increasing in importance. Regional cooperation can yield direct benefits
as

following

topics:

electric

grid

integration,

nuclear

safety,

environmental issues, sharing of plant services, general R&D and human
resources development, nuclear fuel cycle, non-proliferation assurances.
10.5 Korean Nuclear Energy Policy
•

History of nuclear energy development experience of the the localization
of nuclear power project in Korea will be presented. Prospects of nuclear
energy development in 21 st century will also be presented.
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Module 11. Korean Experience in Localization of Nuclear Power Technology
11.1 Overview
11.1.1 Chronology of Korean Nuclear Power Program
•

Korean nuclear power program can be categorized into three
generations from technology self-reliance point of view. These three
generations- Total Dependence, Self-reliance Preparation, and Selfreliance Promotion - will be presented.

11.1.2 Key Factors for Technology Self-reliance
•

The self-reliance in nuclear power technology in Korea has been
achieved through its well-developed policy and proper means of
implementation. Those key factors for technology self-reliance in
Korea will be presented.

11.2 Technology Transfer
•

Implementation methods of technology transfer will be presented.

11.2.1 NSSS Design and Engineering
•

Technology transfer for NSSS design and engineering which has been
implemented through three phases will be presented.

11.2.2 Architect Engineering
•

Technology transfer for architect engineering which has been
implemented through three phases will be presented.

11.3 Nuclear Power Plant Standardization
•

The program for standardization of nuclear power plant will be
presented. Development approach for the standardization program will
be discussed as well.

11.4 Localization Policy and Experience of NSSS Major Components
11.4.1 General Status
•

This section will describe localization status of the nuclear power
plants and major components for the PWR and PHWR

11.4.2 Localization Step of Major Components
•

This step will provide localization step in the field of the component
design and equipment supply as per nuclear power plant basis

11.4.3 Technology Transfer Agreement
•

This section will describe a summary (technology transfer areas,
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duration, method of technology transfer) of the Technology Transfer
Agreement received from each licensors.
11.5 Key to Success of Localization
11.5.1 localization Concept
•

This section will describe the key activities of localization process using
the flow diagram.

11.5.2 Technical Document
•

This section will describe quantities of the technical document and
computer codes to be used for the component design, manufacturing and
project management.

11.5.3 Qualified Personnel
•

This section will describe the man-months to qualify applicable
engineers in the field of component design, manufacturing and project
management.

11.5.4 Equipment and Facility
•

This section will describe the equipment and facilities (Forging
equipment, machine facility, welding facility, etc.) to produce the major
components.

11.6 Localization Experience
11.6.1 Material
•

This section will describe material localization process for the pressure
retaining parts.

11.6.2 Manufacturing
•

This section will describe localization experience of the major
components. The localization experience will include prototype test for
critical operation and localization status of major manufacturing
operation per major components basis.

11.6.2 Conclusion
•

This section will describe key activities to success of localization based
on Korean (HANJUNG's) experience.

Module 12. Pre-Prqject Phase for Nuclear Power Project Management
12.1 Requirements for a Successful Nuclear Power Project
•

Integrated and coordinated efforts among related organizations are
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essential for a successful implementation of the nuclear power project. In
this sub-section. Roles and responsibilities for a successful nuclear power
project of such related organizations as governmental organizations,
utility, and R&D organizations will be discussed.
12.1 1 Roles and Responsibilities of Governmental Organizations
•

Roles and responsibilities of such governmental organizations as the
Ministry of Energy, Ministry of Environment, the State Planning
Organization, and the regulatory body will be discussed.

12.1.2 Roles and Responsibilities of Utility
•

Such roles and responsibilities as defining an implementation policy,
preparing site data and infrastructure, planning for technology selfreliance, etc. will be discussed.

12.1.3 Roles and Responsibilities of R&D Organizations
•

Such roles and responsibilities as technical support and development of
basic technology will be discussed.

12.1.4 Review of National Nuclear Environment
•

To make the nuclear power project implemented effectively, it is
necessary to review of the national nuclear environment as follows:
energy plan, industrial level and capability of local participation

12.1.5 Reactor Type and Size Determination
•

To determine the reactor type and size followings are to be discussed:
national grid characteristics, nuclear power plant characteristics, fuel
cycle strategy, technical self-reliance program, economic and financing.

12.1.6 Korean Experience
•

Korean experience in the division of responsibilities at the nuclear power
technology self-reliance preparation phase will be presented as a case
study.

12.2 Contract Approaches
•

In this section, major factors to be considered for the decision on contract
approaches will be discussed with somewhat details description of three
major approaches-turn key, split package and multiple package.

12.2.1 Turnkey Contract (Plant Approach)
•

The characteristics of this approach will be discussed with its advantages
and disadvantages.

12.2.2 Split Package Contract (Island Approach)
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•

The characteristics of this approach will be discussed with its advantages
and disadvantages.

12.2.3 Multiple Package Contract (Components Approach)
•

The characteristics of this approach will be discussed with its advantages
and disadvantages.

12.3 Preparation of the Bid Specifications
12.3.1 Nature of an International Contract
•

Situations and characteristics of an international contract will be
discussed to make the trainees be familiarized with international business.

12.3.2 Methods of Contract
•

Three methods of contract - open bidding, tender by specified bidders
and contract ad libitum - will be described

12.3.3 Contract Structures
•

Single party sale, prime with sub contracts and consortium will be
discussed.

12.3.4 Scope of Definition
•

Work Breakdown Structure (WBS), Division of Responsibility (DOR),
Division of Work (DOW), and Scope of Work (SOW) are discussed with
definitions and their inter-relationship

12.3.5 Typical Bid Contents
•

Commercial and technical contents of typical bid specifications will be
presented with brief description of major items.

12.3.6 Pricing Structure
•

Several methods of pricing - fixed price, cost reimbursement, unit price are discussed. Methodology for price escalation will be described.

12.3.7 Price Breakdown Structure
•

An account system for nuclear power plants prepared by IAEA will be
introduced for assistance in checking the completeness of bids and in
evaluating the total plant cost.

12.3.8 General Terms and Conditions
•

Each clause of GTC will be discussed with description and instruction. A
sample text of clause may be included for more understanding.

12.4 Bid Evaluation
12.4.1 Evaluation Criteria
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•

Major evaluation criteria will be discussed. Evaluation parameters and
their weighting factors for evaluation will be included in the discussion.

12.4.2 Evaluation Procedure
•

A typical procedure will be presented

12.4.3 Terms of Economic Evaluation
•

The concept of present worth, levelizing technique, and such terms as
fixed charges, levelized fixed charge rates, capital cost, interest during
construction, etc. will be described for the trainees' better understanding
of economic evaluation.

12.5 Negotiation
12.5.1 Overview
•

Key factors of the contract negotiation are discussed: win-win strategy,
timing and width of the final concession, confirmation and agreement
and documentation.

12.5.2 Procedure of Negotiation
•

Beginning

of

negotiation,

review

of

negotiation,

adjustments,

confirmation of negotiation conditions and conclusion of negotiation are
to be discussed.
12.5.3 Negotiation Strategies
•

Strategies at the initial stage of negotiation and those at the final stage
will be discussed.

12.5.4 Negotiation Tactics
•

Attitude tactics and situational tactics will be introduced. Attitude tactics
are ways to make the other party change its assessment of success
probability. Situational tactics are classified into offensive tactics and
defensive ones.

12.5.5 Negotiation Team
•

The environment of negotiation will be reviewed and requirements for
negotiators are to be discussed. To-do's and not-to-do's for negotiators
will be introduced.

Module 13. Implementation Phase for Nuclear Power Project Management
13.1 Definition of Project Management
13.1.1 Definition of Project Management
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•

Project management in the widest sense is the function of defining,
steering, controlling and correction a project or major parts of it.
Steering a technically, organizationally and financially complex project
usually implies a complex management structure but simplified and
streamlined co-ordination.

13.1.2 Proj ect Management Hierarchy
•

Just as there is a carefully established working relationship between
project management, engineering and manufacturing departments in the
same project partner organization, normally under a matrix management
concept, project management in one partner organization has to relate to
that of another.

13.1.3 Proj ect Management Organization
•

Project management must control the activities of many technically based
groups (such as the various engineering disciplines) without necessarily
having any direct line authority over them.

13.1.4 Project Management Tasks and Functions
•

The main functions of project management can be grouped into two
categories: getting the job done, Controlling the project work.

13.1.5 Project Management Rules and Procedures
•

The project management in each partner organization should be carefully
selected.

The hierarchical level at which the manager is to work must

be compatible with that of section and department heads in charge of
typical technical specialties in a nuclear power plant.
13.2 Project Execution
13.2.1 Definition of the Project
1) Start of the project
•

Although the project management activities may be continuous from the
pre-project phase to the execution phase, the contract singing represents
a major step in project work.

2) Project communications
•

One of the first needs of project management will be to take decisive
step in setting up efficient communications. This will certainly be the
case where there are long distances between different project partner
organization or scattered offices within one organization.

3) Project requirements

-171-

•

The identification, proper documentation, explanation and enforcement
of project requirements (sometimes also called design criteria) are
among the most important means of achieving efficient project
management.

4) Work breakdown structure
•

The final, largest and most important step in project definition from a
project management point of view is the work breakdown structure.
The main work in establishing and maintaining a breakdown structure
rests with the project partner having the largest engineering effort, i.e. a
main contractor in a turnkey contract.

13.2.2 Tools and Methods for Project Execution
1) Work packages as a project management tool
•

In organizing and planning the project management may have to get
involved in the line organization set-up. If the first organizational
structures deviate substantially from traditional forms, this can lead to
either a lack of specialized skills in certain areas or an excess of
interfacing problems.

2) Hardware scope definition
•

Since the project in its final operation form is an integrated system of
millions of individual pieces of hardware, the early, continuous and
controlled definition of all hardware and hardware interfaces is an
important project management task.

3) Steering the engineering effort
•

The project management provides the leadership and control of the
project and engineering performs the bulk of the work.

Basically,

project management establishes what has to be done and engineering
determines how to do it.
4) Project management integration
•

Integration is a widely used term in engineering and management and
can mean different things to different people.

Difficulties in the

performance of nuclear projects have often been associated with a lack
of project integration.
5) Working with contracts
•

Project contracts are legally binding agreements between independent
organizational entities, the project partners, and carry financial, warranty
and liability implications.
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6) Project meetings
•

Project meetings and project status reports are among the main tools of
management and of project managers in all partner organizations for
monitoring and controlling the progress of the project.

7) Problem solving
•

No matter how well the preplanning, co-ordination and control of a
project works, there will always be problems which will interfere with
the smooth running of the project and its contracts.

8) Risk management
•

Risk management should be seen as a tool for improving the
management of the project and limiting the financial exposure of the
project partners.

13.2.3 Site Management
1) Civil works
•

If the utility has the leading executive responsibility in construction and
is in charge of overall contractual and technical aspects of the civil
works of a major portion of the plant.

2) Erection activities
•

Site work includes, apart from pouring concrete, a multitude of activities
such as installing, welding, handling, shipping, storing, cleaning,
inspection, testing, modifying, repairing and maintaining.

3) Commissioning
•

The responsibility for providing and training the future operating team
of the plant, who will participate in plant startup activities from the
commissioning stage with construction assurance tests to plant power
ascension tests, rests primarily with the utility, though the training is
performed by the main contractor or the architect-engineer.

13.2.4 Project Termination
1) Contract fulfillment
•

The task and scope of the project management groups of each partner in
a nuclear power plant project are generally quite well defined by the
contracts.

2) Warranty verification
•

Before final plant acceptance and settlement of the last project payments
it is important to review the major warranty terms agreed upon, to check
that they are still up to date and realistic under the as-built and operating
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conditions.
3) Project group demobilization
•

It is the nature of project management work that it begins and ends with
the project itself.

4) Documentation and archives
•

A lot of the technical information may have been properly handed over
to the operating team, and a quality assurance archive and a complete
licensing file exist.

13.3 Project Control
13.3.1 Schedule Control
1) Type of schedules
•

Various types of schedules have developed which satisfy most of the
basic needs for communication and co-ordination at the right level of
detail for different management or technical groups. Although the names
and functions are by no means standardized, typical examples are
presented below.

2) Schedule levels
•

A series of schedules which presents information from a very broad
view point down to the level of task network is referred to as a schedule
hierarchy. A nuclear power plant schedule typically shows four distinct
of detail.

3) The project schedule as a tool
•

A successful nuclear power project is one where the plant is designed,
constructed and put on line within the schedule, budget and technical
parameters established.

4) Use of the schedule
•

The real value of planning and scheduling work is the presentation of
the right kind of schedule information to the appropriate level of
technical and management personnel.

5) Schedule updating
•

To keep the schedule alive and up to date and to maintain its usefulness
as a continuous planning and control tool, routine updating is necessary
in all project partner organizations with the possible exception of the
utility, which just co-ordinates the results.

13.3.2 Cost Control
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1) Basic principles
•

The project budget is not only an essential planning tool but also a most
powerful control tool. The project manager must have authority over
the project budget to control it effectively.

2) Specific control tasks
•

Utility project management is ultimately responsible for funding the
project and must be aware of the overall budget and funding situation at
all times.

3) Cost escalation
•

Every year wages and salaries go up, raw materials and components cost
more and transport becomes more expensive.

All of these increases

imply a decrease in the real value of money (inflation).
4) Contingencies
•

One common source of errors in overall project estimating is the failure
to appreciate that additional costs are bound to arise a s a result of
design errors, manufacturing mistakes, logistic errors, material or
component failures and the like.

5) Project interruptions
•

Work interruptions in nuclear power plant projects are generally even
more of a cost problem than difficulties with scheduling.

The timing

of such interruptions greatly affects the degree and type of project cost
changes.

Project interruptions during the engineering, design and

licensing phase can result in work inefficiencies and in price increases.
13.3.3 Quality Assurance
•

The effect of human and equipment failures on the operation of a
nuclear power plant can be serious.

An effective methodology for

detecting, correcting and preventing failures is the implementation of an
adequate quality assurance programme.
13.3.4 Measuring Progress
•

Three factors are planned and contracted budgets, the costs actually
incurred, and the work achieved in relation to those costs.

A

knowledge of the budgets and costs by themselves will be of no use
unless the corresponding progress in software and hardware production
can be gauged.

All three basic factors must therefore be monitored

during the active project life.
13.3.5 Change Control
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1) Changes in a project
•

Changes in a nuclear power project, in the form of modifications of a
standard product, new requirements, late engineering changes, and
changes in standard or approved documents, are usually detrimental to
progress and cost control, and sometimes also to safety.

2) Change requests
•

Any engineer who is employed within the relevant project partner
organization, regardless of seniority, could be allowed to put forward a
change request, as an idea without authorization to be implemented and
therefore, at first without risk to the project.

3) Change review
•

Of the three major steps associated with changes related with licensing
and /or plant betterment, the first and last rest largely with the project
management organization and require strict and systematic control.

4) Change orders/authorizations
•

When a change has been formally approved and a communication from
the project management of the affected partner issued, a number of steps
have to be taken for formal implementation and introduction into the
normal course of the project.

13.4 Interfaces with Proj ect Management
13.4.1 Engineering
•

The interface with engineering is the one most frequently encountered
by project management.

13.4.2 Quality assurance
•

There

are

different

approaches

to

quality

assurance

(QA)

implementation, ranging from a product oriented approach, which
verifies by direct independent and redundant test or inspection of each
significant technical detail, to a systems oriented approach.
13.4.3 Procurement
1) Purchasing
•

Purchasing may exist as a centralized specialty in any project partner
organization involved with equipment subcontracting.

It comprises a

number of management and administrative activities.
2) Specifying the purchase order
•

The three main ingredients of a purchase order are budgeted price,
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delivery date, and a complete technical description of the goods.
3) Material flow
•

In general, software is available for monitoring and controlling material
flow. This often includes assistance in defining the resources needed to
do the work(i.e. personnel, money, material, facilities, equipment) and
the documentation (drawings, specifications, invoice, contracts, etc.)
involved

4) Special transports
•

The transport of heavy components, fuel and special materials usually
requires specific expertise and the use of transportation equipment.

13.4.4 Accounting
•

Unlike the practically exclusive authority exercised over planning and
control of the project schedule by project management, planning,
monitoring and authorizing cost for the contracted portions of the plant
usually constitute a split or joint responsibility.

13.5 Other Important Activities of Project Management
13.5.1 Licensing
•

Some licensing organizations use a project management approach to
their work. The regulatory project management has to plan for a
thorough and well coordinated licensing review to ensure that the
regulatory criteria are met.

13.5.2 Fuel Supply
•

During contract negotiations for the construction of the plant the utility
may already be dealing with a second project manager from the main
contractor, namely the one responsible for the fuel.

13.5.3 Documents Management
1) Importance of documents
•

Since the main part of the project management effort is expended within
organizations which deal entirely with software (i.e. engineering), the
control of documents, their main product, is very important.

2) Validity of documents and re-submittal
•

Changes to or re-issuance of documents can pose substantial problems,
although less so than late hardware changes.

Utility project

management should exercise approval rights on main contractor or
architect-engineer documentation, drawings, specifications, analysis
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report, QA plans, etc.,
3) Document control system
•

While all project partners, in particular the utility (as the ultimate holder
of most project documents), must be involved in document approval and
storage and retrieval, document production control applies mainly to
those project partners which have major engineering responsibility.

13.5.4 Reports
1) Regular progress
•

Progress reports by the project managers of all partners will be
addressed to their senior management and must inform of the technical,
manufacturing and financial status of the project and compare the
performance in each of these respects with the scheduled targets.

2) Exception reports
•

These are the reports of exceptions, i.e. they deal with those project
factors which give rise to acute concern and which must receive
immediate attention if the project is to be held on course.

13.5.5 Preparing Operations
1) Training of operating personnel
•

One main responsibility of the utility is the training of operation
personnel. One main responsibility of the utility is the training of
operation personnel. This responsibility may be shared with other
partners involved in the project and in such a case the assignment of
tasks is already established in the contractual arrangements.

2) Outage management
•

Outage management is the planning and execution of all work which
must be performed on a completed plant during those periods when the
plant is shut down for maintenance, repair, modification or refueling.

Module 14. Commissioning and Start-up Phases for Nuclear Power Project
Management
•

While the nuclear power plant construction is proceeded, plant
commissioning and start-up program has to be concurrently established to
verify

that

structures,

systems,

and

components

will

perform

satisfactorily in service based on performance requirements. In doing
successful completion of commissioning and start-up work, the following
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program has to be properly planned and established;
14.1 Initial Test Program
•

The initial test program for nuclear power plant encompasses the scope of
events that commences with completion of component/system installation
for initial test run and terminates with the completion of power ascension
testing and performance of warranty tests. The initial test program shall
be followed by REG. GUIDE 1.68 requirements.

14.1.1 Construction Completion and Testing - Phase I
•

The construction completion phase is defined as a part of the initial test
program that commences with the completion of system/component
installation and terminates with system turn-over from construction.

14.1.2 Pre-operational Testing - Phase II
•

The pre-operational (preop) phase commences with component/system
turnover from construction and terminates with initial fuel loading. The
preop phase consists of construction acceptance tests and the preoperational tests.

14.1.3 Initial Startup Testing - Phase III
•

The initial startup phase is a part of the initial test program which
commences with the start of nuclear fuel loading and terminates with the
completion of power ascension test and the performance of warranty tests
including followings; initial fuel loading, pre-criticality and zero power
testing, low power physics testing, power ascension testing.

14.2 Organization and Staffing
•

The startup organization has the responsibility and authority to conduct
all startup testing for nuclear power plant after system turnover from
construction group.

14.2.1 Startup Organization
•

The startup organization is directed by the startup manager who reports
directly to the site construction manager for matters relating to phase
I&II testing. For matters relating to phase III testing, the startup
manager reports to the operation plant manager. The startup
organization is a composite of architect-engineer(AE)group, nuclear
steam supply(NSSS) group, turbine-generator(T/G) group and balance
of plant(BOP) group.

14.2.2 Test Working Group (TWG)
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•

Prior to pre-operational testing (Phase II), the TWG is formed to
perform the administrative control performance of the entire Initial Test
Program.

14.2.3 Plant Nuclear Safety Committee (PNSC)
•

Prior to initial startup testing (Phase III), PNSC is formed to control
initial startup testing activities. The PNSC responsibilities begin at
initial core loading.

14.2.4 Manpower Qualification
•

All personnel involved in the initial test program should be qualified in
accordance with training and indoctrination programs as specified in
Startup Administrative Manual (SUM) which is modified from the
ANSI/ASME NQA-1 requirements.

14.3 Procedure Preparation
•

Over all nuclear power plant procedures, which are covering not only
Test procedures but also plant Operating procedures, Emergency
procedures, Surveillance procedures, Maintenance procedures, etc., have
to be systematically, orderly and timely prepared utilizing appropriate
design documents before their usage.

14.3.1 Test Procedures
1) Procedure preparation
•

Test procedure drafts are initially prepared by test engineers in
accordance with the format as follows:

2) Procedure review and approval
•

Following initial preparation test procedures are processed thru a formal
review and approval cycle with TWG&PNSC organization.

14.3.2 Operation Procedures
•

The plant operating procedures, which are composing of Operation
procedure (GOP, SOP), Emergency procedures(EOP), Surveillance
procedures, and Maintenance procedures, etc. will be developed from
pre-operational test stage prior to initial fuel loading based on plant
design and engineering concepts and pre-operational test experiences.

14.4 Test Schedule Control
14.4.1 Test Schedule Hierarchy
•

The startup test schedule will be further detailed developed with 5 stage
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as follows so as to properly conduct entire test program of the nuclear
power plant.
1) Project milestone schedule (LEVEL I)
2) S/U summary schedule (LEVEL II)
3) S/U CPM schedule (LEVEL HI)
4) Milestone control schedule (LEVEL IV)
5) 3 week rolling schedule (LEVEL V)
14.4.2 Milestone Event Performance
•

The major startup events as a milestone event performance have to be
met in accordance with implementation of CPM schedule.

14.5 Conduct of Test Program
•

The startup test program will be conducted in accordance with the
administrative controls specified in the Startup Administrative Manual.

14.5.1 Test Performance
•

Testing performed with the initial test program are conducted by test
engineer in accordance with approved test procedures. The test
engineers are responsible for coordinating test performance and directed
and supervised in technical matters by test group supervisors in the
preparation and performance of the test.

14.5.2 Test Prerequisites
•

Specific test prerequisites are identified in each pre-operational and
initial startup test procedure. The test engineers verify

that each

prerequisite is completed and properly documented before sign-off on
official working copy of the procedure.
14.5.3 Procedure Modification
•

The official test procedure, if necessary, may be modified to complete
the testing by concurrence of procedure review channel. Such
modifications are documented by responsible test engineer on a special
test change notice form.

14.5.4 Design Problem
•

Design problems encountered during testing are formally documented
and reported to appropriate design organization representatives for
resolution.

14.5.5 Control of Rework (Modification and Repair)
•

A comprehensive listing of outstanding work items is maintained for
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each system during the initial test program to ensure that identified work
is performed. This work is performed by the construction organization,
the plant maintenance staff, or a contract organization in accordance
with approved project procedures.
14.5.6 Milestone Phase Prerequisites
•

Completion of each major phase of the initial test program is a
prerequisite to starting the succeeding phase.

14.5.7 Evaluation of Test Results
•

All of the test results performed in accordance with startup test program
have to be reasonably evaluated by authorized organization (TWG
and/or PNSC)

14.6 Major Test Performance
•

Actual commissioning and startup test will be performed by the
approved test procedures in accordance with the specific startup
schedule.

14.6.1 System Turnover
•

Upon completion of construction in accordance with startup CPM
schedule, System basis turnover will be begun from construction group
to startup group with proper exception lists which should include not
installed items that can not impact on the test implementation.

14.6.2 Construction Assurance Test (CAT)
•

The CAT will be implemented to confirm the equipment and/or
components functions whose design characteristics should be verified in
terms of validation and verification.

14.6.3 Pre-operational Test (CFT)
•

Upon accomplishment of CAT and subsystem flushing, the subsystems
should be tested to inspect operability such as system function within the
design parameters, and/or

to determine whether

or not additional

tuning to be necessary.
14.6.4 Hot Functional Test (EFT)
•

The HFT is conducted, as part of

core loading prerequisites, to verify

all plant operability including turbine-generator and feed-water system
under normal operating temperature and pressure in NSSS. During this
test period, plant operating procedures and some part of emergency
procedures are being demonstrated by operators, who are to be
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familiarized with plant operating procedures.
14.6.5 Nuclear Core Physics Test
•

Upon completion of core loading, the core physics test beginning with
initial criticality will be performed to confirm nuclear core design
characteristics, in which the core protection system and core operation
limits supervisory system should validate and verify their design
functions thru the permissible power range (25%, 50%, 75% and 100%
power level).

14.6.6 Power Ascension Test Transient Test
•

The dynamic response of the plant should be performed in accordance
with Reg. Guide 1.68 to confirm system stability on the thermodynamic
transients thru the permissible power range (50%, 75%, 100% power
level).

14.6.7 Plant Acceptance Test
•

Upon completion of core physics tests and power ascension tests,
contract warranty test will be performed at 100% power level for 240
hours continuously at stable condition so as to verify guarantee out put
(MWe) and heat rate(Kcal/Kwh) within designed moisture content in
accordance with ASME PTC 6.0 requirements.
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