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Decommissioning Plan for
Nuclear Power Plants in Taiwan

Taiwan Power Company
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1. Electric Power Distribution
in Taiwan

%) 2 & % p «* 9 Taiwan Power Company 2

Power System Performance in Taiwan

Renewable 7.2% Renewable 3.4%
Wind 1.48% Hydro 5.05% Solar 0.69% Wind 0.76 % Hydro 2.53 % Solar 0.14%

Nuclear
18.8%

% 2 V& & p 9 Taiwan Power Company
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Installed Capacity in 2013  Electricity Generation in 2013
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Nuclear Power Plants in Taiw. |
CHINSHAN

(BWR -- 636 MWe x 2)
Commercial in 1978, 1979

KUSNG

(BWR -- 985 MWe x 2)
Commercial in 1981, 1983

LUNGMEN

(ABWR - 1350 MWe x 2)
under construction

MAANSHAN

(PWR -- 951 MWe x 2)
Commermal in 1984, 1985

@ 2 % % b« 9 Taiwan Power Company 4 !I

Taipower’s Nuclear Power Plants
-- panoramic view --

B

i ‘."..."“

Chinshan (CS) % Kuosheng (KS)

=S
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i Maanshan (MS)

Generation Performance |

Billion kWh Capacity factor
45 (Arithmetic Average) 2o
90.3 92.3 89.9 918

87.9 gg, 87.95

87.0
s9g 400 400 40.5 40.1
30.0 3%

379 384 383 80
7.4 .

o
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Years
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|
2013 Performance of Nuclear Generation

» 2008 89.0% No.7 (NEI)

» 2009 92.2% No.4(NEI)

» 2010 92.3% No.2

» 2011 93.1% No.5(Nucleonics Week)
» 2012 89.9% No.4(Nucleonics Week)
» 2013 91.8% No.3(Nucleonics Week)

0 58 w0t 5755 wn w80 WS oo
BETURES 1Y 81.18 80.88 go.41 ’ o
5000 T I 738 3328 7a0s gaae
7000 | 86.00 g4 5 e4.08
60.00
50.00
40.00
30.00
20.00
10,00
0.00
-
&
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& & é‘
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1. Source : Nucleomcs Week, February 13, 2014
2. According to the units” CFs provided by Countries ,and calculating average of the CF by country then ranking it.

8. Because it lack of providing units’ CF data(Less than 80% of its operating units’ CFs were provided ), UNITED KINGDOM - CANADA -
CHINA and JAPAN were not been included.
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§ Generation Performance(Capacity Factor)
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Safety Performance :Unplanned Auto Scram

Number of
Times

30 Note: [___| means cause by grid failure, typhoon and earthguake.
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2. Background and Regulations
for Nuclear Power Plant Decommissioning

@& % % & D« 9 Taiwan Power Company o

A. National Energy Policy after Fukushima Event '

Declared by President on November 3, 2011 :

a. Ensure safety of nuclear energy

b. Develop environment -friendly low-carbon green energy
production

c. Steadily reducing the dependence on nuclear power and
move gradually towards nuclear-free homeland

d. Each of existing operating nuclear power plants will be
decommissioned when its 40-year operation license expires

@& % % & D« 9 Taiwan Power Company n




B. Regulatory Requirements for Decommissioning

a. Decommissioning of nuclear reactor facilities should be
implemented by dismantlement and be completed within 25 years
from issuance of decommissioning permit. Dismantled or removed
equipment, structure or material, shall be stored in facilities
approved by government authorities.

b. Taipower is required to submit decommissioning plan to the
Atomic Energy Council for approval 3 years prior to permanent
shutdown of nuclear reactors.

c. Taipower is required to submit environmental impact assessment
(EIA) for nuclear plant decommissioning to the Environmental
Protection Administration for approval. The EIA should be able to

demonstrate that the decommissioning activities comply with
associated environmental laws and regulations.

@ 2 % % b~ 3 Taiwan Power Company 12

C. Decommissioning Plan Submittal Schedule

Nuclear Power Unit Effectlv.e Operating Submittal Deadline
Plant License

1 1978~2018

Chinshan 2015
2 1979~2019
1 1981~2021

Kuosheng 2018
2 1983~2023
1 1984~2024

Maanshan 2021
2 1985~2025

@ % % & D+ 9 Taiwan Power Company 13
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3. Introduction of Chinshan NPP

&) 2 % % b« 4 Taiwan Power Company 0
BWR-4 / Mark-I Design
Secondary Containment:
Spent Fuel Pool
Steel Containment Vessel Reactor Vessel
Primary Containment
X
Sup;;;e’ssl;n Pool[/Tvorus
‘ Cutaway View of Chinshan Reactor Building ‘
@ © % & b« 9 Taiwan Power Company -




_ Chinshan NPP
Bird Eye View of Power Block

-2 ‘\
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4. Planning and Scheduling for
Chinshan NPP Decommissioning

@) 2 & % b« 9 Taiwan Power Company 25

A. Decommissioning Task Force

a. Atask force at Taipower headquarters established and
responsible for planning on Chinshan NPP decommissioning,
led by Vice President for nuclear power operations.

b. Present stage is focused on developing and preparing for the
decommissioning plan and environmental impact assessment
report, which are scheduled to be submitted to AEC & EPA
before end of 2015.

L "\
\?f
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Chinshan Nuclear Power Plant Decommissioning Taskforce

ag Contractor

‘ E

—> Westinghouse Co.

Scholar/Expert D o g TAipOWEr § oy

[ epwtroion |

Note:

Generation

Planning

Backend

Vice President

| Nuclear Chief Engineer ‘

Development

R&D
Nuclear Negotiation = PECL Co.
Qaiter = Working Group

DONG~Department of Nuclear

DONS~Department of Nuclear E&C Co.

Safety

OEP~Department of

Environmental Protection

DOSP~Department of System J, J, J, Other Subcontractors

o peprmartorucer | DONG ||| [ DONS | | | cHiNsHaN ||| DoEP |

DOPD~Depa‘rlmentafFower

INER ~Institute of Nuclear ‘ DOSP | DNBM l DOPD ‘

Energy Researc

h

¥ The organization would be adjusted if needed.
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B. Decommissioning Project Milestone for Chinshan NPP
Decommissioning strategy and technique
research programs

2012~2018 — - - - —
. Preliminary investigation and site radiological
Preparation | 2012~2015 o
characterization
Phase P tion of d issioni lan (DP) and
reparation of decommissioning plan an
(7 years) p ) I
environmental impact assessment (EIA)
2016~2018 | Submittal of DP and EIA for approval
2019~2043 | 2019~2026 | Transitions after plant shutdown
Execution | 2027~2038 | Decontamination and dismantling
Phase 2039~2041 | Final site radiation survey
(25 years) | 2042~2043 | Site remediation and restoration

iy
&

2 & & b +«* 4 Taiwan Power Company
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C. Preparation Phase (2012~2018)
a. What we have done before 2013

» Organize Decommissioning task force and review relevant
regulations

Bid spec preparation for Decommissioning Plan(DP) and
Environmental Impact Assessment(EIA)
Cost estimate for Chinshan NPP Decommissioning Project

v

Y

Estimate radioactive waste generation during Chinshan NPP

decommissioning

» Invite experienced firms for presentation and technical exchange
in nuclear facility decommissioning

» Join EPRI Decommissioning Program and conduct training and
visiting overseas plants under decommissioning

»> join OECD/NEA-CPD Project (present status: Observer)

v
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C. Preparation Phase (2012~2018)
b. To be completed

38 research and development projects associated with methodology
and techniques For the preparation of Decommissioning Plan and EIA
report, including :

» Historical site assessmentand characteristic surveys and evaluation

» Decontamination and dismantling planning

» Estimate of quantities of radioactive and hazardous waste
Radioactive waste management and storage facilities planning

»  Stakeholder communication

» Scheduling and cost estimating

Environmental radiation monitoring and site remediation

v

Other related subjects

Y
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D. Execution Phase (2019~2043)

a. Transition after plant shutdown (2019~2023)
b. Decontamination and Dismantling (2024~2038)
c. Radiological Survey and Site Remediation (2039~2043)

& % % % b~ 9 Taiwan Power Company

Conclusion

e Chinshan NPP decommissioning project will feature the first-
of-its-kind case for twin-unit, Mark-IV BWR plant in the
nuclear industry

e To cope with the challenge, a cross-functional task force has
been organized, which integrates outside industrial and
academic resources with company workforce.

e (Collaboration with international organization to enhance
knowledge and skill and benchmark decommissioning
experience from nuclear industry will be very beneficial.

&) 2 & ® D «* 3 Taiwan Power Company 32

Thanks for
Your Attention And Support




