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Taiwan is an island with 22 million inhabitants in an area of 36,000 square kilometers. GNP
growth in the past 20 years enjoyed an average annual rate of 72% p.a. The national economy has
turned to industry and trade oriented. Energy demand kept at a pace of growth at 5.8% p.a. Energy
resource is meager, endowed only with hydro potential of about 5,000 MW and limited coal
resources. As high as 96% of the primary energy has to be imported. Energy policy dictates the
importance of energy diversification in source and type. Electric power system has been rapidly
expanded to 26,684 MW in installed capacity by 1998.

Nuclear power generation was first introduced in 1977. In accordance with the development
an Atomic Energy Law aiming at peaceful use of nuclear energy was stipulated early in 1968.
Manpower needed for planning, design, construction, operation and maintenance has been fostered
by stages. Three nuclear power stations, each with two units, totaling 5144 MW, constitute 19.3%
of the power system capacity and 24.8% of the total energy generated in 1998. Nuclear power has
greatly contributed to the system in lowering the overall generation cost ever since its operation
especially during energy crises in 1980s . Four qualified nuclear sites were selected from a number
of candidate sites. For the future, 51% p.a. electricity growth is expected. The 4th nuclear project
which was approved in 1992 and had ever caused many protests is under construction and has
accumulated about 30% completion. However, many people are still concern the nuclear safety and
radioactive waste treatment. After implementing intense communication programs. Most of the
people are convinced that nuclear power is safe, clean, and economical.

Opinion polls conducted in recent years showed steadily that about 55-60% of the
interviewees were in favor of nuclear power, and 20-30% were against nuclear power. However
right after the accidental blackout due to the 921 catastrophic earthquake in Sept. 21, 1999 in central
Taiwan region, a poll showed that those in favor of nuclear power jumped to about 69. 1 % and those
against dropped to about 15.3%.

1. ECONOMY AND ENERGY OF TAIWAN
Taiwan has some 22 million habitants living in 36,000 square kilometers in area. Its rapid

economic growth has created an economic miracle. In order to keep abreast of economic
development, energy demand thus occasioned has to be well served. Energy consumption in Taiwan
increased from 10 million kiloliters of oil equivalent in 1970 to 82 million kiloliters of oil
equivalent in 1998. The annual average growth rate during this period was 5.8%, less than GNP
growth rate of 72%.

However, Taiwan is in short of indigenous energy resources, annual coal production of about
0. 1 million tons, less than 5,000 MW of potential hydro power, and very limited quantity of oil and
natural gas reserves. In 1998, total energy supply reached 82 million kiloliters of oil equivalent.
Among these the indigenous energy accounted for only 4, while about 96% of the primary
energy had to be imported.
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II. TAIWAN POWER SYSTEM
Taiwan Power Company (Taipower) a state-owned power utility in Taiwan, has been rapidly

expanded from 332 MW in 1952 to 26,684 MW in 1998 and generated 143.0 billion KWH of
electricity annually.

The peak load and average load in 1998 were 23,830 MW and 20,207 MW respectively. The
generation is sold through an isolated grid to more than 10 million customers. The power demand
growth rate has been maintain in a stable pace of averaging nearly 5.8% over the past 20 years.
Taking into account the nation-wide economic development and load management factors, future
average load and peak load growth rates for the next 10 years are predicted to be at 47 and 5.1
respectively. This means that Taipower has to install about 18,425 MW of additional capacity over
the next decade.

Status of Existing Power Installation

Type of Plant MW % in MW % in KWH

Hydro 4,420 16.6 7.4

Thermal Coal Fired 8,100 30.4 38.3

Oil Fired 5,090 19.0 17.6

LNG 3,930 14.7 11.9

Nuclear 5,144 19.3 24.8

Fotal 1 26,684 1 100.0 I 100.0

III. TAIWAN NUCLEAR POLICY

The Atomic Energy Law was enacted and stipulated in 1968, for the purpose of peaceful
utilization of nuclear energy. According to the law, the Atomic Energy Council (AEC), is the
regulatory and administrative body for nuclear activities, and is responsible for licensing and
regulating nuclear facilities and the support research. The atomic regulatory follows closely with
American regulatory. However, in implementing the law and regulations, AEC adapts U.S. codes,
criteria, and standards to local conditions, particularly in the aspect of nuclear safety.

Nuclear power was firstly introduced to Taiwan in late 1970s. However in order to ensure
proper use of atomic energy for power generation, there are a series of evaluations and examination
in the process of project planning and implementation. To apply for approval of a nuclear power
project, Taipower is required to submit three repots for government review, namely Site Selection
Report (SSR),Feasibility Report (FR), and Environmental Impact Assessment Report (EIA) In
accordance with the EIA review procedure, public hearings at the proposed sit are indispensable.
Even after the project is approved, a two-step licensing process is still needed for plant construction
and operation. A Preliminary Safety Analysis Report (PSAR) and a Final Safety Analysis Report
(FSAR) have to be prepared and submitted to AEC for a construction permit and operation permit
respectively.
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IV. NUCLEAR POWER PLANT SITING
In accordance with nuclear power development plan, Taipower initiated plant siting in 1964.

However, Taipower has to take poor site conditions into account such as dense population,
numerous mountains, weak geologic formation, strong seismicity, and frequent typhoon. Over the
past years, siting activities were continuously performed throughout the island. Foreign experts,
including those from IAEA and experienced engineering consultants, were invited to participate in
siting investigation and study. The past study indicates that both the western coast and eastern coast
of Taiwan are not suitable for a nuclear plant site mainly due to poor foundation conditions, high
seismicity, and unfavorable conditions for cooling water intake system. Therefore potential site
locations are confined to the area around the north and south regions of Taiwan.

A number of potential sites in both regions were investigated intensively in accordance with
USNRC siting criteria. Up to now, there are only four qualified sites. The first three sites have
already been developed for initial two units installation. At this moment, the construction of the 4th
one was about 30% done. The space of the four sites can ultimately accommodate twenty units.

Site Name Nuclear Power Installed Area No of units
Station Units (hectare) to be installed

in the future
Chinshan I st NPP 2 iK 636MW BWR 339 2

Kuosheng 2nd NPP 2 R 985MW BWR 216 2

Maanshan 3rd NPP 21i4 951MWPV-IR 338 4

Yenliao 4th NPP 21Rl350MWABVVR 480 4

V. TAIWAN NPPS CONSTRUCTION AND OPERATION
As early as 1968, Taipower made a comprehensive feasibility study on the first nuclear power

project. Experts from IAEA had assisted Taipower in siting appraisal, and experienced forei�n
consulting engineers had actively participated in the preparation of SSR, FR and loan application
document. WR was selected after considering the proven technology, predictable construction cost,
estimated operation economics, and possible suppliers of nuclear units. The six nuclear units with a
total capacity of 5144 MW have been successfully installed in three nuclear power plants.

The six units in operation have been showing good performance since their startup. Each year,
about 35 billion KWH of electricity is generated. It contributes not only in enhancing system supply
capability but also in saving about eight million kiloliters of crude oil each year. Nuclear generation
cost is lower than the thermal power generation in Taiwan. Record production cost, including the
back end cost for nuclear, are shown below. In the long-term aspect, with stable nuclear fuel cost
and effective operational management, nuclear power will remain to be an economical type of
power eneration in Taiwan.

Production Cost NT$/KWH IUS dollar--31.7NT$

Year System Nuclear Coal Oil LNG

1997 1.20 0.88 0.99 1.39 2.03

1998 1.22 0.84 0.96 1.50 2.17
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In the past years, in addition to the regular plant inspection by IAEA, Taipower had ever
invited foreign nuclear experts including those from INPO and WANO to review the nuclear power
plant operational performance. All of the comments addressed were taken seriously by Taipower so
as to improve the nuclear power plant operation. Generally speaking, Taipower's operation record is
higher than the world average performance. Nevertheless, Taipower is still endeavoring to upgrade
its nuclear power plant operation in the aspects of operation availability, safety operation and
radioactive dose control.

VI. PUBLIC ACCEPTANCE IN TAIWAN

To install six nuclear units in the past 13 years 1972 to 1985) could be quite a challenge in
Taiwan. Taipower has made substantial progress in the areas of public education and
communication. However, fast pace in both economic and power growth as well as rapidly changing
society have brought its side effect, syndrome of growth pain, to Taipower. There are some
problems Taipower facing.

(1) Not In My Backyard Nightmare

Taiwan is moving in great stride toward democratization in recent years. Unfortunately,
consciousness of democracy and a series of environmental protection has created an attitude of "I
want electricity but I don't like to have a power stations in my backyard". This attitude has
produced tremendous impact on the execution of long range power development program. Several
proposed power projects have to be delayed. As a result, the system reserve margin of Taipower's
generation capacity declined to 14% in 1989 and further down to 77% in 1998, which are far below
the reasonable reserve margin originally set at 20% for our system. Therefore Taipower has to work
out some ways to remove the hedge ahead and accelerate power development.

(2) Public Acceptance of Nuclear Power

After the lifting of the Martial Law in 1988, the news media in Taiwan became a fashionable
news carrier. Due to news oriented in natural and radical competion in the business, the news media
prone to attract their customer as mush as they can. Therefore some minor nuclear power plant
incidents are exaggerated. The reports not only influences environmentalists, scholars, people
representatives, law makers but also the general public and government officials. As a result, people
are confused about the issues concerning nuclear safety, economy, decommissioning, radwaste
treatment etc. Under this circumstances, local people, who are so close to plant site, oppose the
construction of a nuclear power plant. Compared to utilities in other countries, Taipower has to fight
its own way out alone, without assistance from related nuclear industry.

However, TMI and Chernobyl accidents brought deep public concern over the nuclear safety.
Resident near the power plant and radioactive waste disposal sites expressed opposition to the
installation. Intense communication program was implemented to enhance public acceptance. Most
of the people are convinced that nuclear is the safe, clean, and economical energy resource.

(3)What We Have Done

In order to strengthen public acceptance in nuclear power, Taipower established a regular
communication organization "Nuclear Communication Center (NCC)" in 1994, which consists of
about 20s members. The center recruited its crews from different departments, including Public
Affairs, Nuclear Operation, Nuclear Engineering Department, and NPPs. The target is to calm down
the anti-nuclear activities and to keep the 4th NPP in smooth progress.

NCC has a formal annual communication plan, and the communication activities are divided
by communication target and communication approach as follows:
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Communication Target Communication Approach
axesident in site area a.Direct Dialogue: visit and discussion.
b.congressmen Undirect Dialogue:
c.news media i Ecall-in radio programs
d.academic groups i Enarrative promotion films
e.activists i ETV advertisement
fteachers and students i Epropaganda in student's homework reference books and
g.general public stationaries

i Earticles contribution
i Ejournal report on the activities of the site township
1 Epropaganda materials specifically on nuclear safety related

I topics
There are 6 parts included in the plan:

(A)Opinion Polls

In the past, several nationwide opinion polls had been done. The results showed steadily that
about 55-60% of the interviewees were in favor of nuclear power, and 20-30% were against
nuclear power. However right after the accidental blackout due to the 921 catastrophic earthquake
(7.3-magnitude) in Sept. 21, 1999 in central Taiwan region, a poll showed that those in favor of
nuclear power jumped to about 69. 1 % and those against dropped to about 15.3 %. The reasons for
this special favority are mainly due to recognition of power insufficiency, while most people are still
concern about radioactive waste treatment, construction quality, local communication. After the
921 earthquake, 54.8% people have confidence of NPPs safety compare with 20% for no confidence
of NPPs safety. This is a very serious warning sign to Taipower which has nuclear power for 20
years. This also reveal the difficulties Taipower has to overcome.

OPINION POLLS ON NPP 4TH IN TAIWAN
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(B)Modern Energy Workshops

Since 1982, Taipower offered modem energy workshops to high school and elementary school
teachers during winter and summer vacations every year. The courses for the workshops are
designed not only to introduce the principles of nuclear energy, but also extend to other energy
sectors.

(C)Scholars and Experts

Transparency is always the fundamental of communication. We find people nowadays are
prone to suspect unless they see it themselves. Therefore in order to ease the public from doubts, we
invite elegant public leaders to visit NPPs. Besides onsite tours, we setup several toll free hotlines to
answer all kinds of questions related to Taipower. We also invite professors in universities to visit
NPPs and exchange viewpoint. We hope that the negative feeling regarding nuclear can be eased
somehow through the visiting program.

(D)Lobbying

Since Taipower is one of the state-owned enterprises, budget for power development projects
should be subjected to the approval of the Congress. Our targets in the Congress are not only the
Legislators, but also their assistants. In addition to supporting many kinds of information regarding
electric power, we offer them services for electricity supply in order to solve the problems at their
precincts.

(E)Feedback Program at Site Vicinities

According to current feedback program, I% of construction cost and generation income will
be withdrawn to subsidize the development of sites vicinities. A foundation was established to
appropriate the budget to the townships vicinal to a powerplant according to the installed capacity
and annual generation of the power plant. The budget is used for financing household electric tariff,
local infrastructures and educational or culture activities.

(F)Local Communities

Local Communities vicinal to the 4th NPP site is the vital target in our communication
program. The construction department of the 4th NPP revised their communication strategy by
conducting door to door visit and providing services. after 1994. No public opinion poll has ever
been performed since then. Yet the communication atmosphere seems to be much improved. We
expect the public will realize the benefit of the 4th NPP to the communities and turn their unfriendly
attitude to join the supervision of the construction.

VII. FUTURE PROSPECT

Taipower believes that nuclear power, a clean energy that does not release carbon dioxides,
sulphur dioxides and nitrogen oxides, is a vital choice for power generation in Taiwan.
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