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PBNC2016 Initial Agenda at a Glance

Tuesday, April 5

15:00 Conference Registration
18:00 Conference Reception

Wednesday, April 6

Opening Ceremony &Kevnote Address
(Jomt with the 14th China Intemmational Nuclear Industry

Exhibition (Nuclear Industry China, NIC2016))

Chair: Mr. LI Guanxing

President of Chinese Nuclear Society (CINS)
Ms. Mimi Limbach
President of Pacific Muclear Council (FNC)

09:00 Congratulatory Remarks: Mr. XU Dazhe
Chairman of China Atomic Energy Authority

09:10 Welcoming Remarks: Ms. Mimi Limbach
President of Pacific Nuclear Council (PNC)

09:20 Welcoming Remarks: Mr. SUN Qin,

Chairman of PBNC2016, Chairman of China National
Nuclear Corporation (CNINC)

09:30 Congratulatery Remarks: Ms. Kim Rudd
Parliamentary Secretary to the Canadian Mimster of
Natural Fesources, Canada

09:40 Congratulatory Remarks: Mr. Christophe Xerri
Director, Division of Nuclear Fuel Cycle and Waste
Technology. International Atomme Energy Agency

09:50 Congratulatory Remarks: Mr. ZHANG Qin,
Vice President and Executive Secretary of China
Association for Science and Technology (CAST),
Secretary of the leading Party group

10:00 Keynote Address: Mr. MA Kai
Vice Premier of State Council (TBC)

11:15 Mr. Jorge Spitalnik,
Former President, the Latin American Section of
American Nuclear Society (ANS), President of World
Federation of Engineering Organizations {WFEQ)

11:30 Mr. Danny Roderick, President of Westinghouse
Electric Comp.

11:45 Mr. Bernard Bigot. Director-General of ITER.

12:00 Mr. Preston Swafford, Executive Vice-President of
SNC-Lavalin

12:15 Conference Tnncheon

Plenary Session 1B:
New Progress of the World Nuclear Power Technology
Chair: Mr. ZHAN Wenlong, Vice-President of
Chinese Nuclear Society (CNS)
Ms. Valerie Faudon, Secretary General of
France Nuclear Energy Society (SFEN )

13:30 Mr. SUN Qin, Chairman of
China National Muclear Corporation (CNNC)

13:45 Mr. LEE Jong-Ho, Executive Vice-President of
Korea Hydro & Nuclear Power Co. (KHNP)

14:00 Mr. ZU BIN, Vice-President of China Nuclear
Enmmneenng Group Corperation (CNEC)

14:15 Mr. Ed MeGinnis, Deputy Assistant Secretary for
International Nuclear Energy and Policy, Office of
MNuclear Energy. U.S. Department of Energy (U.S. DOE)

14:30 Mr. WANG Binghua, Chairman of
State Power Investment Corporation (SPIC)

14:45 Mr. Jamal Ehaer Ibrahim, Director, Muclear Power
Programme Development, Malaysian Nuclear Power
Corporation (MNPC)

15:00 Mr. HE Yu, Chairman of

China General Nuclear Power Corporation (CGIN)

10:15 Coffee Break

15:15 Coffee Break

Plenary Session 14:
New Progress of the World Nuclear Power Technology
Chair: Mr. SHEN Lixin, Deputy Secretary General of
Chinese Nuclear Society (CNS)
Mr. Kune Y Suh,
Vice-President of Pacific Nuclear Council (PNC)

Plenary Session IT:
Nuclear Fuel Cvcle and Nuclear Safety
Chair: Mr. LI Guanxing, President of
Chinese Nuclear Society (CNS)
Mr. Gene Grecheck,
President of American Nuclear Society (ANS)

10:45 Ms. Lee McDonough,
Director, Office for Nuclear Development.
Deparment of Energy & Climate Change. UK
11:00 Mr. Hervé Machenaud, Vice Executive President,
Electricite de France (EDF), France

15:45 Mr. Tim Gitzel. Presidentdt CEQ of Cameco (Canada)

16:00 Mr. ZHAN Wenlong, Vice President of Chinese
Academy of Sciences

16:15 Mr. Philippe Varin. President of AREVA (France)

16:30 Mr. LTU Wei, President of China Nuclear Power



PBNC2016 Initial Agenda at a Glance

Engineering Co.. Ltd. (CNPE)

16:45 Mr. Kazuaki MATSUL Adviscr of the Institute of
Applied Enerzy (IEA)

17:00 Wrap-up: Mr. LT Guanxing, President of
Chinese Nuclear Society (CINS)

Thursday, April 7

08:30--10:00 Parallel Technical Sessions

10:00-10:30  Coffee Break

10:30-12:00
Panel I: Achievement and Challenge in Nuclear Fusion

Assistant President of Shanghai Nuclear
Engineering Research & Desien Institute
Mr. Chris Colbert, Chief Strategy Officer
NuScale Power, LI.C
Mpr. Eric Loewen, Chief Engineer,
Advanced Plants. GE Hitachi Nuclear Enersy
Mr. Hadid SUBKT, Technical Lead and Project
Manager, IAEA Department of Nuclear Energy
Mr. Kevan D. Weaver, Director, Technology
—Integration, TemaPower, LIC
13:30-15:00
Panel ITT: Uranium Resource Development, Uraninm

Chair: Mr. LIU Yong, President of Southwestem
Institute of Physics
Panelists:
MrLUOQ Delong,
Head, ITER. China Domestic Agency, Director-General,
China International Nuclear Fusion Energy Program
Execution Center. Ministrv of Science and Technology
Mr. Mohamed A. Abdou, Director, Center for
Energy Science and Technology Advanced Research,
University of Califorma, Los Anseles (UCLA)
Mr. Ki-Jung JUNG,
Director General. ITER. Korea
Mr. Makoto Sugimoto, Director, Department of ITER
Project, Naka Fusion Institute, Sector of Fusion
B&D. Japan Atomic Enersy Azency
Mr. A.J.H. (Tony) Donné, EURO fusion
Prosramme Manager

12:00 Conference Liymcheon

13:30-15:00
Panel IT: New Achievements in Advanced Nuclear Energy
Chair: Mr. TIAN Jiashu, Deputy Chief Engineer of
China National Nuclear Comoration
Panelists:
Mr. Christophe Behar, Director of the Nuclear Energy
Division, chairman of GIF (Generation IV
International Forum), President of SFEN
Mr. SUN Yuliang, Deputy Director of the Institute of
Muclear and New Energy. Tsinghua University
Mr. SONG Danrong, Chief Designer, Nuclear
Power Institute of China
Mr. QIU Zhongming. Chief Information Office and
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Supply and New Fuel Development

Chair: Ms. Agneta Rising, Director-General of the

World Nuclear Association (WNA)

Mr. Zheng Mingguang, Senior Vice President of

State Nuclear Power Technology Corp.
Panelists:

Mr. Kirk Schnoebelen, Head of Sales, Urenco

Mr. ZHOU Rongsheng, Deputy Cluef Engineer of

UR.C, China General Nuclear Power Corporation

Ms. WANG Ying. Executive Director& Chief

Executive Officer, CNNC International Ttd.

Mr. Jim Brennan, Senior Vice President,

Engineering, Westinghouse Electric Corporation

Mr. Vincent Maureaux, Senior Vice President,

Commercial and Business Development,

Mining and Front End Asia AREVA

15:00-15:30 Coffee Break

15:30-17.00 Parallel Technical Sessions
[ Friday, April8 |
08:30-10:00 Parallel Technical Sessions

10:00 Coffee Break

10:30-12:00
Pane IV: NPP Construction and Component Manufacture
Chair: Mr. ZU Bin, Vice-President of
China Nuclear Engineering Group Corp.
Panelists:
Mr. Corey McDaniel, Manager of International
and Commercial Cooperation, Nuclear Science and
Technology. Idaho National Laboratory (INL)
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M. Bill Poirier, Vice President,
China Projects. Westinghouse Electric Corporation
Mr. Herve Hottlart, Vice President,
Mamufactonng and Supply Chain, AREVA Asia
Mr. José M. Zubimendi, Vice President
Nuclear Business of ENSA
Mr. Norbert Dudek,
Vice President and General Manager. Terex Cranes-Asia
Mr. Ron Oberth, President and CEO,
Organization of Canadian Nuclear Industries (OCT)
Mr. HE Guowei, Deputy Chief Engineer of
China Nuclear Power Engineening Co., Ltd (CNPEC)
Mr. WANG Mingdan,
Deputy General Manager, State Nuclear Power
Eghesiog € 14d Shanghai
10:30-12:00
Panel V: New Progress in Irradiation Procession
Industry and Technology
Chair: Mr. Keneth Hsiao, General Manager of CGN
Dasheng Electron Accelerator Technology Company
Panelists:
Mr. Sunil SABHARWAL,
Fadiation Processing Specialist, International Atomic
Energy Agency (IAEA)
Mr. Paul Wynne, General Manager,
International Iradiation Association {TIA)
Mr. Richard Wiens, Director, Strategic Supply,
Mordion Inc. {(Canada)
Mr. David Brown, President of Mevex
Mr. Evan Xu, Deputy Manager Asia-Pacific
Marketing & Sales, IBA
Mr. Erik Jia, China Operation Director,
Sterigenics
Mr. Jingrong Zhang, General Manager, CNNC
China Isotope & Radiation Corp.
Mr. Wei Peng, Vice President, Vanform Corp.
Mr. WANG Rongfu, Director of Medicine
D of Peking University First Hospital
12:00 Conference Lumcheon
13:30-15:30 Parallel Technical Sessions

15:30 Coffee Break

16:00- 17:30
Panel VI: NPP Operation Safety and Life Management
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Chair: Mr. Wang AN, General Manager of Suzhou
MNuclear Power Fesearch Institute (SWNPT)
Ms. Kathryn McCarthy, Deputy Associate
Laboratory Director, Idaho National T aboratory (INL)
Panelists:
Mr. Chris Dawes, Peer Review Team Leader,
WANO London
Mr. Fred Dermarker, President and CEO of the
CANDU Owners Group
Mr. Randall Lewis, General Manager for
Rolls-Rovee Nuclear Services UK
My David Howell, Semior Vice President,
ting Plants Business, Westinghouse Electric Corp.

18:00 Gala Banquet

Saturday, April 9

08:30-10:00
Panel VII: Spent Fuel Treat and Waste Management
Chair: Mr. YE Guoan, Vice-President of
China Institute of Atomic Energy
Panelists:
M. Trevor DIXON, Master Manner and
Specialist Advisor, World Nuclear Transport Institute
Mr. Jean Pierre Gros, Asia Senior Vice
President of the AREVA Back End Business Group
Mr. Gerd-Michael Burow, Senior Project
Manager. BWE Technology Intemational GmbH
Mr. Kee. Chan.Song, Vice President for
Nuclear Fuel Cyele, Korea Atommie Energy Research
Institute (KAERT)
Mr. Christophe POINSSOT, Head of the
Radiochemistry & Processes Department Muclear
Energy Division, French Atomic and Altemnative

Energies Commission CEA

Mr. Kazuhire Suzuki, Senior Managing

Director, Nuclear Damage Compensation and

Decommussioning Facilitation Corporation (NDF)

Mr. ZHANG Zhenhua, Deputy General

Manager, Qinshan Nuclear Power Group

Mr. WANG Ju, Vice President of the Beijing
10:00 Coffee Break
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10:30-12:00
Panel VITT: Public Acceptance and Nuclear Enowledge

Management
Chair: Ms. Mimi Limbach,

President of Pacific Nuclear Council (PNC)

Ms. Valerie Fandon, Secretary General, SFEN, France
Panelists:
Mr. Kune Suh,
President& CEO, Philosophia Inc., Chairman
Eorea Atomic Safety Protection Institution
Mr. Gene Grecheck Principal. Grecheck
Consulting L1.C, President of Amencan Muclear Society
Mr. ZUO Yue, Senior Manager for Public
Commmumication, China National Nuclear Power Co.Ltd
Mr. LIU Yunli, Chief Representative in
Thailand. China General Nuclear Power Corporation
Ms. Laura Hermann,
Parmer, Potomac Commmications Group
Mr. Jamal Ehaer Ibrahim, Director, Nuclear
Power Programme Development, Malaysia Nuclear
Power Corporation
Mr. John Barrett, President and CED of the
Canadian Muclear Association
Mr. Avhan Evrensel, Comnmmnication Adviser,
Office of the Deputy Director General, Department of
WllCies eImaponal Al

ey

One person, one tour
Maximum Number: 50
First come, first served basis

Technical Tour I: China Expenimental Fast Feactor

Location: China Institute of Atomic Energy

Technical Tour I1: High Temperature Gas Cooled Reactor

Location: Institute of Nuclear and New Energy Technology,
Tsinghua University
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THE RADIATION PROTECTION CLOUD SERVICE SYSTEM IN TAIWAN

KUO Tzu-Chieh
Aromic Energy Council of
Executive Yuan, Taiwan

HUANG Jehn-Ying
Aromic Energy Council of
Executive Yuan, Taiwan

TSAl Chin-Hsien Aromic
Energy Council of Executive
Yuan, Taiwan

EEYWORDS: radiation protection, clond service, the private sector, radiation safety regulation, paperless

ABSTRACT: In Tarwan regulation of sources, for radiation
safety, has entered the cloud-service stage. A cloud system
could provide an mteractive mformation service platform for
competent authority, 1e. Atomic Energy Council, and private
sectors, for the pumpose of strengthening the quality and
safety of radiation practices. The Radiation Protection
Cloud Service System has been bulding smee 2013,
supposed to be completed by 2016, Mostly used web
browsers such as Intermet Explorer, Google Chrome and
Firefox, etc., are all supported fo access the System. The
goal of paperless processing, invelving in applications (for
sectors) and venfications (for regulators), s to be achieved
The cn-lne services that the System would provide cover
importiexport signed review of radicactive material and
equipment capable of producing ionizing radiation. as well as
license application. regular declaration of sources, due and'or
overdue notification by e-mnail, and radiation safety review,
etc. In addition. the System would also provide Open Data
for the public for information ngquiry and/or application

Electrenic Government 1s a proactive policy for facilitating
public services m Taiwan. The Cloud Service System could
not only allow end users such as private sectors, radiation
workers and regulators fo access the onlme services with
stable network performance, anytime and anywhere by the
use of personal computers (PC), tablet PC and smart phone
devices, etc.. but save remarkably governmental resources, as
well as achieve the goal of reducing carbon emissions, so as

to enhance the efficiency and effectiveness of radiation safety

regulation.

1. INTRODUCTION

Accordmg to JTomzing Radiation Protection Act in Taiwan,
the owners of medical and non-medical radicactive materials
and 1onizing radiation equpment should apply for licenses
andior certificates from competent authority, the Atomic
Energy Coumcil (AEC), and operators should obtan
Fadiation Safety Certificate or receive radiafion protection
training and obtain related proof for operating those materials
and equipment In addibon radiaton practices such as
production, purchase, import, export, installaton, use, cease
of use, transfer and abandonment of those equipment and
materials should apply for approval from AEC before starting
the practices. In order to protect radistion safety of the
radiation workers and public, AEC has made efforts to
regulate the certificatelicense and permit of radiation
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practices, related workers and radiation protection persoomel
With increasing of import‘export application and approval
of radicactive matenials and equipment capable of producing
ionizing radiation from the private sectors, to take care of
both the prerequisite of radiation safety and public inferests,
besides simplifying the application procedure, AEC adopted
electronic process mmd comstructed the import/export
apphcation and approval system and radiafion protection
regulation mformation system in 207, The mstant
application and approval procedure provide the prvate
sectors with the most efficient service. These systems provide
mmpaort/export application and approval of radiahon sources,
and registration of remstration-category radiation equipment
online, replacing paper applications as done in the past.

1. APPLICATIONS OF ATOMIC ENERGY IN
TATWAN

The consumer applications of atomic energy are extensive
m Taiwan, mcheding applications of radiation sources for use
in muclear power peneration, medical msttotions, and
academic research, industry, agnculture and police agencies.

In Tarwan, currently there are about 13,000 private sectors
using radiation scarces, about 30,000 licenses for radiation
use, and about 23000 relevant certificates for radiation
workers, radiaion protection orgamzaton, radiation
protection services and medical radiaton exposure quabty
assurance etc. Annual applications for approval are about
32000 m pumber: m those, the wuse of medical
radiation-related cases accoumted for the largest of such
radiation prachce application Figwre 1 shows radiation
application map in Taiwan As of the end of 2013 the
mumbers of certificates and licenses issued by AEC are
summarized n the follewing Table 1.

3. THE RADIATION PROTECTION CLOUD SERVICE
SYSTEM

Electronic govemnment 1s a proactive policy for facilitaing
public services m Taiwan. In streamlmme application
procedures on radiation practices permits —reducing
application cost and time, AEC is establishing an advanced
mformaticn service piatﬁarm the Radiation Protection Cloud
Service System which has been bunlt smee 2013 and wall be
mu.tplﬂed by 2016. The advanced system uplifts the fimction
of AEC Radiation Protection Regulation Information System
by comnecting through it so that mpert/export infornation of



radicactive materials and radiation equipment can access
automatically and are mput once only through a smgle
platform for the whole apphcanm process, Ieducmg

paperwork and facilitate cvil service. The cloud-service
system provides instant checking and approval fimctions,
strengthening safety confrol of radicactive materials and
equlpn:umt {:apable of producing icnizing radiston, and
ensuring effective management on import/export and usage
of radiation sourees.

Figurel. Tatwan’s Radiation Source(s) Application Map

Licenses, Registration and

Certificates Calegory Guantity
License and Registration of  Permession 435
Redioactive Material Registralion 375
License and Registralion of  corcsion £57
Eguipment Capable of S
Produeing lonizing Radiation Regsraion 24 952
Radiation Safaty Certificate s 203
Tor Radiation Warker g
Certificate of Operator
[Including High-Level 144
Radiation Facilitizs and
Manufacturing Facilities)

Senior Radiation G665
Certificate of Radiation Protecton Officer
Pratection Personnel Radkation 1 402

: Protecton Officer ¢

Tablel. Statistics of Relevant Licenses and Certificates
(Compiled Date: 2016/01/03)

The Radiation Protection Cloud Service System provides
radiation related practices with online filing and reviewing
application document of importexport of radicactive
materials and lomzing radiation equipment, and in
association with General Burean of Custom Tax application
and processing network system processes each mmport/export
application. It has provided 24-hours a day service. Ower 90
percent of Import'export application cases have been
automatically checked and approved through the system
Through cross-referencing the import/export mformation fo
its comesponding information on the Padiation FProtechion
Eegulation System. the imventery records of radiation sources
can be done mstantly and comectly. To take accoumt of
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radiation safety, the cloud-service system EIII]P]J.E.BS the
application process of lomizing radiation

certificate for remsirabon. At the same time, the provate
sectors, which possess or make use of sealed radicactive
materials, shall report the status of radioactive matenals
through the system meonthly. Thus, AEC can effectively and
fully monitermg the whereabouts of radicactive sources and
their status,

Figire?. Framework of the Radiation Protection Cloud
Service System

Besides import/export signed review of radiation sources,
the Radiation Protection Cloud Service System provides
e-control of information on license application, regular
declaration of sources, due and'or overdue notification by
email and radiation safety review, with convenient
application and processing service. The system also provides
the fimction of inqury of application status and previous
application records. In addiion, the Radiation Protection
Cloud Service System would also provide open data for the
public for mformation mqury and'or application. Mostly
used web browsers such as Intemet Explorer, Google Chrome
and Firefox, etc., are all supported to access the system which
could allow end users such as private sectors, radiation
workers and regulators to acoess the on-line semaces with
stable network performance, anytime and anywhere by the
use of personal computers (PC), tablet PC and smart phone
devices, etc. By the same time, the Fadiahon Protection
Cloud Service System provides nmltiple fee payment senice,
mchuding cashing, remittance, check payment, and the
mter-bank monetary service. Licensees can print the web
page payment voucher and go to convenience stores, banks,
postal office coumters, ATM and on-line banks to transfer
pavment to the designated accounts of AEC.

Henguikabisiy arl

Contid Dem s \

Clhaiin |

Clervl Service
[

Siramiinng

Fodei

Figure3. Design Concept of the Fadiation Protection Cloud



Service System

With the Eadiation Protecion Cloud Service System
establishing. AEC provides nomstop omline service for
radiation practices applicaion and approval of radiation
sources, shortening processing fime from seven days to one,
as well as enhance the efficiency and effectiveness of
radiation safety regulation. Tang mfo account added
benefits, such as non-paper service, AEC estimates that the
government and the private sector will save about one million
papers each year, to achieve the goal of reducmg carbon
emmssions. In addition. data related to radiation sources, once
established in the system can be wsed for the whole
regulation process, reducing management costs of the
applicants. Te sum wup, the Radiatbom Protection Cloud
Service System provides with online application process
thwough network mstead of paperwork, and mmproves the
efficiency of radiation safety regulation Both the govemment
and the private sectors will benefit from this practice.

Figured. Service Goals of the Radiatin Protechion Cloud
Service System

4. CONCLUSIONS

Integration of onlne web service with clonds computing
information system is the ongoing trend in the globe. Policies
of replacmyg read walking by cloud walkmg as well as of
paperless services are crucial for a counfry to uplift its
competifiveness.  Therefore, for accommeodating to the trend,
AEC 15 cumently executing a 4-year renew project named
“Badiation Protection Cloud Service System”, purposed to
uplift service quality of administration for radiation
protection associated businesses. In 20135, the 2nd term of the
4-year project has ended. For hicensees better understand the
renewed scope within the term-II. AEC has sponsored seven
workshops, located separately mm the Northern Central
Southemn and Eastern parts of Tarwan, to ammoumce the
upcoming online service items, meluding application for
permit of radicactive matenals and equupment capable of
producing jonizmg radiation. etc. The mam targets of the
workshops are the radiation protection managing persounel m
all lines of rade, medical wits, govenmental wmits, and
research msttutions. In whole, the parhicapants showed hearty
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Tesponse and appreciation about what AEC has served for the
hicensees. AEC expects the system to promote administrative
effectiveness aﬂdefﬁmmcj- for radiation safety management
while improving international tradng simultanecusly, will
continie  enhancmg  preventative  control and risk
management of radiation sources, and will actively assist the
prvate sector in improving radiation protection practice -
which in furn will protect the public and the environment as a
result. all lines of trade, medical unmits, governmental mits,
and research mstitutions. In whole, the parficipants showed
hearty response and appreciation about what AEC has served
for the licensees. AEC expects the system to promote
admimisirative effectiveness and e:Eﬁ.cienE} for radiation
safety management while mmproving mtemational frading
simultanecusly, will contimee enhancing preventative contral
and risk managenm.t of radiation Sources, and will actively
assist the private sector m iImproving radiabon protection
practice - which m tum will protect the public and the
environment as a result.
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SEISMIC MARGIN ASSESSMENT OF THREE OPERATING NUCLEAR POWER PLANTS IN
TAIWAN FROM REGULATORY PROSPECTIVE
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ABSTRACT: In year 2009, before the 2011 Fukmshima
muclear event, the Atomuc Energy Conncil (AEC), the nuclear
regulatary authorty m Tarwan, requested the Taiwan Power
Company, the operator of three operating Muclear Power
Plants (NPPs), to perform a comprehensive seismic safety
re-mvaluation considermg the new nearby active faults and
follow-up enhancement to comply with the Lcense condition.
The seismic safefy re-evaluation began with the geclogical
survey of land and marine region near the NPPs and the
characteristics inwestigation on active faults, the seismmc
hazards analysis was then performed to determine the Review
Level Earthquakes (BLEs) for each NPP for the Seismic
Margin Assessment (SMA) and the reinforcement of seismic
resistance of struchures, systems and compenents (55Cs) to
me=t with the plant RLE requurement.

The 2-year geologic survey activities started in 2010, the
major working items mchided bathymetry survey, offshore
and omshore geophysical survey, remote sensing Image
identification for famlt lmes, deep and shallow borehole
mvestigation for active falts, and supplementary
mvestigation of site charactenstics (e.g., shear wave velocity
profile, static and dynamic physical properties test for soil
and rock). The Eeologlc mvestigation both on lamd and
marine regions related to the newiv identified active Sanchiao
famlt and I-Iengchu'n fault has also been conducted. In addition
to the geological aspect, seismic activity arovmd the faults has
also been revisited Then the seismic hazard analysis based
on the updated data was submutted to AEC for review. The
0.351g, 0.67z and 0.72g BLEs for Chinshan, Knosheng, and
Maanshan NFFs, were conservauvel}r decided by AEC “based
on the determmistic seismic hazard amalysis result In the
SMA, two altemative shutdown paths for each wmit were
determined and those S5Cs in the shutdown paths with High
Confidence of Low Probability of Faihme (HCLPF) fragility
values less than B1E were identified and reinforcement of
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sedsmic resistince on those S5Cs has been completed in
mid-year 2014. As the result. the seisnuc safety for the three
operatmg NPP has been ensured. and re-evaluation of seismic
hazard by probabilistic seismic hazard mmalymis is stll
ongoing in parallel to firther verifying the seismic safety of
INPPs.

1. INTRODUCTION

There are three operating MNuclear Power Plants (NEPs) in
Tarwan, namely Chinshan, Kousheng and Mamnshan and
with two umits at each site. Chinshan NPP and Kousheng
WNPP are located m Northemn tip of the Island while
Maanshan NPP is located i the Southem tip of the Island
Chinshan and Kousheng NPPs are 28 and 22 kilometers away
from major city (Taipet), while Maanshan NPP is about 110
kilomesters away from major city (Kachsnmg). All the NPPs
are owned by Taiwan Power Company (TPC).

The Taiwan Island is located at the Circum-Pacific seismic
zone, 5o earthquake is a major challenge/'concern for the
WPP’s operation. Dharing the site selection period, 1t is stnetly
required for TPC to meet the Appendiz A m US 10 CFR100
seismic and geologic siting requirement. And the design basis
earthquakes (OBE and S5E) had been adequately evaluated
and were detailed documented i the Final Safety Analysis
Report (FSAR) of every plant. Table I summarizes the basic
design features of these three operating NPPs.

TABILE 1 Design features of operating NFPs in Taiwan

Plant name | Chinshan | Euoshens | MMasnshan
[Reactor Type| BWEH-4 BEWER-6 PWR
Vender GE GE Westinghouse
. Markg | Markl | Large Dry
Containment, iSreel) EReinforeed [Fost-Tensioned)
Concrete | Reinforced




[with steel| Conerets
linsr] (with steel
liner}
Thermal
Power 1304 2643 2822
(MW}
Elertrical
Power 636 925 951
(We)
Operating
Bacis - - a
Earthquake 015g 02e 02g
(OBE)
Safe
Shutdown
Earthquake 03e 02g O4g
IGEE]
copateof | 12106/1978| 120811981 | 0TIZT/1984
Operstion 07/16/1979 | 05/15/1683 | 05/18/1985

1. NEW GEOLOGIC ENIDENCE

In according to a special repart 1ssued in July 2007 by the
Taiwan Central Geological Survey (CGS), the existing 3 km
long Sanchiao fault which lies between Chinshan NPP and
Euoshens NPF, was temporarily re-categorized as an active
famlt of the second category - the late Pleistocene active fanlt.
By the definition. fault of this category 15 a fault which has
ceased moving for more than 10,000 vears, but the movement
had been observed or with the evidence of seismic activity
during the past 100,000 years and has a potemtial for
reactivation. The length of Sanchiao fault could be even
lomger if its marine extended segment is included The
shortest distances from the fault to the Chinshan NPP and the
Euosheng NPP are 7 km and 5 km respectively.

Iater om, the CGS issued another special report m
December 2009. In that report the Hemgehim fault the
shortest distance to Maanshan NFP 15 lkm was also
temporarily re-categonzed as an active fault of the second
category.

Although there was no Iustorical record showed amy
sigmificant earthequakes directly induced by these two active
famlts m at least the past 100 years, the declaration of these
new active faults may challenge the curent licensing basis
and the previous seismic assessment result m the FSAR of
the three NPPs. It also indicates that the potential seismic
hazards for these operating NFPs may be larger than those
previously estimated

The prelimmary assessment suggested that a 7.3 Fachter
magnitude based on 5016 km fault length (ncluding 34 km on
land and 16.6 km marme extension) 15 2 maxinum potential
eartheuake for the Sanchiso fault The results of fus
assessment reveal that the peak horizontal accelerations at the
base rock of the Chmshan and Euosheng reactor nldings
were 0.20g and 0.27g respectively, which were still lower
than the design values of 0.3z and (O4g for each safe
shutderam earthquake (SSE) of the plants.

About the same tme, Apart from the new geclogic
evidences mentioned above, the Migataken-Chuetsu-Ola
{NCO) earthquake., a M 6.2 earthquake, attacked the nearby
Kashiwazali-Kariwa NPP in 07/16/2007. AEC noticed that
all 7 vmits” design earthquakes were exceeded and all units
had been shut down for several years for repar and restart.
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Based on the above mentioned information, m year 2009,
the AEC requested TPC to perform a comprehensive seismic
safety re-evaluation considering the new nearby active faults
and follow-up enhancement to comply with the license
condition for the three operating NFPs. The seismic safety
re-evaluation began with the gecleme survey of land and
marme Temon near the NFPs and the characteristics
mvestigation on active faults. the seismic harards analysis
and the site effect analysis were then performed to determine
the Fewiew Level Earthquakes (F1Es) for each NFP for the
Seismic Margin Assessment (SMA) and the reinforcement of
sessmic Tesistance of struchmes, systems and compeoments
{S5Cs) to meet with the plant BT E requirement..

3. GEOLOGIC SURVEY PLAN

Due to the awarsness of potential nisks from the new active
faults near the three operating NPPs as well as the lack of
confirmed accurate data on the length (especially the manne
extended segment) and other focal mechamism parameters of
the Sanchiao fault and Henpchum fault, the geclome survey
particularly focused on the Sanchiao and the Hengclnm faulfs,
mldboﬁlThemland:mdmanmsegmﬂ:tsmﬂmNPPa have
been comprehensively mvestigated.

The geologic survey, started from 2010, was a 2-year plan
submitted by TPC afier bemg reviewed and approved by
AEC. The primary objective is to gather the fault parmnmas
as well as the updated sites soil characteristics for the seismic
hazard analysis afterwards. Therefore, the major contents of
the geclozic survey included b&'l.h‘i.mﬁ‘ll} survey, offshore and
onshore  geophysical swvey,  remote sensing  image
mta}xetafﬂmforﬁulthmdﬂepaﬂdshallmborehole
mvestigation for active faults and supplementary
mvestigation of site charactenstics (shear wave velocity
profile, static and dynamic physical properties test for sol
and rtock, eftc) In addition lustonical and modem
saismological data were also collected to relocate earthquake
hypocenters.

The prelimmary results from the geologic survey showed
that Sanchiao fault length is 74 ko (nclndmg 34 km on land
and 40 km marme extension) and may extend firther 40km
along the offshore extension wp to 114 km m total by
extremely conservative estimation, while Hengclhim fault is
aromnd 40 km  Therefore, another extended geclogic
myvestization  (also knowm as the phase I geolomic
myvestigation) of geclogic survey requested by AEC was
lanmched. Fizire 1 and 2 showed the current mvestigation
results of the possible fault extension

FIG. 1 Sanchuao fault and possible extended segment m
marme area (source from TPC)
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FIG. 2 Hengclnm fault and possible extended segment
miarine area (source from TPC)

4. BEVIEW LEVEL EARTHQUAKE AND SEISMIC
HAZARD ANATYSIS

The seismic margin methodology was developed in early
90z under the Individual Plant Exammation of External
Events (IPEEE) program and was designed as a rather quuck
method to demonstrate that the plant has sufficient margin
above the safe shutdown earthquake (S5E) and to locate any
plant vulnerabilities which might inpede the plant seismic
shutdown capability (reference ¥).  The first step of SMA 1=
to specific an appropriates review level earthquake (RLE)
considering the new faults threat and the FLE should be no
less than 167 SSE for each NFF. The RLE was determined
by deternumistic seisomc hazard analysis (DSHA) or the
probabilistic selmmic hazard analysis {P’SH@} considenng
new evidence of active fault based upm those important
parameters provided by the geclogic survey, latest codes and
techmical methods.

By usmg the updated available prelimimary geclomc
survey results, TPC submitted the DSHA and PSHA report to
AEC for approval. However, after a deliberate review, due to
the msufficient mderstanding of fault parameters such as shp
rate and recurrence mterval, the AEC decided to adopt the
DSHA results considering the maxinmm potential earthquake
induced by Sanchizo fault and fault with the
asaumed length of 114 km and 41km respectively. It was
noted that the ground motion prediction equations (GMPEs)
of known as the tem attenuation relationships used i the
DSHA were the Next Generation Aftenuation (NGA)
reparted i a special publication of the Joumal Earthquake
Spectra in 2008.
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After the regulatory review, 0.51g, 0.67g and 0.72g were
conservatively specified as the final BIEs for Chinshan MNPP,
Euosheng NFP, and Mamnshan NFP, The FLEs were
according to the DSHA result with extra standard deviations
to accoumt the seismic wmeertamties. Figure 3--5 illustrate the

ison of 1.6755E and DSHA output of Chinshan
Euosheng and Maanshan NPP respectively.
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5. SEISMIC MARGIN ASSESSMENT

The SMA of this paper adopted the EFRI NP-6041-5L,
Bev 1 “A Methodology for Assessment of NPP Seismic
Margin” methoddlogy. Two success shutdown paths were
selected for each vmt, and the seismic walk-down on S5Cs
and the HCLPF fraglities caleulation in the shutdown paths
were conducted Then 55Cs with HCLPF values less tham
BRILE were identified and the remforcement of seismic
resistance on these S5Cs (mostly are motor control center
cabinets, masonry walls, and mam control room ceilings) of
three operating NFPs has been completed in the middle of the
year 2014 With the remforcement, it is ensured that the
shutdown paths for each vmit have the capahility of lringing
the plant to a stable condition (cold shutdown) and last for at
least 72 hours when BLE ocowrring. Table 2 15 the statistics
of remforcement of selsmic resistance on S5Cs in three

operating INFPs.

TABILE ? Feinforcement statistics of seismic resistance on
55Cs n three operating NPPs (data from TPC)

Chinzhan 1463 330 pi| bt Main Contrel Reom
celling

Eucnhenn 1211 1084 22

Paanahan 1368 aln @ 1

6. CONTINUOUS REGULATATORY OVERSIGHT

The 2007 NCO earthequake and 2011 Great East Japan
earthquake have told us the possibility of unexpected large
could challenge the seismic safety of NPPs even

the NFPs have designed agamst earthquake. To keep up with
the advancement of the techmology, more sophisticated
analytical methods and new standards are required to be
adopted to mvestigate the plant seismic safety. Besides, new
geologic/seismic evidences also challenge the omginal
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design adequacy. Hence, the seismic safety of the NFP is
required to be revisited and improved contmuously. This
paper demonstrated that Tarwan have adopted the new
geologic survey evidence to accomplish the latest SMMA and
have fimshed the associated seismic upgrades, and thus to
assure that should a umlikely beyond desion earthquake
ocours, the plant should be able to safe shutdown and
muaintam in a safe shutdown state.

At present, the re-evaluation of PSHA following Senior
Seismic Hazard Amalysis Commuttee (SSHAC) lewvel 3
process as well as the Probabilistic Fault Displacement
Hazard Analysis (FEDHA) of Sanchiao and Hengehum Fault
are ongoing to venfy further the seismic safety of Taiwan
INPPs.
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ABSTRACT: The Atomuc Energy Councll of Tarwan has
recognized public acceptance would be the most beneficial
meanre towards firther development of radioactive waste
management Three related public acceptance activities have
been lamched to enhance public confidence, meluding (1) a
public hearing on the mstallation License of a dry storage
facility, (2) an environmental radiation parallel monitoring
program at the Lan-Yu ITW storage site, and (3) a public
observation program on the construction of the spent fuel dry
storage facility. Fesults have shown that these public
acceptance activities were advantageous to mprove the
confidence of local residents neighboring the radwaste
facilifies.

L INTRODUCTION

There are four twin unit nuclear power plants (NFPs) m
Tatwan. three of these NPPs are in operation and the other
NPP 15 mder constuction. The sovemment has decided to
defer the operational tests for the fourth NPP m 2015, All
NFPs are owned and operated by a state-nm company, the
Tarwan Power Company (TPC). During 40 years of operation,
aroumd 730,000 53-gallons drms of TLW (Low Level Waste)
will be produced from three NFPs, and 5,000 tons of spent
fizel will be generated from three NPPs.

To enhance the management of radicactive waste in
Tarwan, Atomic Energy Commcil (AEC) implemented the
“Fadioactive Waste Management Policy”™ to protect people,
seoure ecolomeal and emvirommental quality, and avoid
disadvantages as well as burdens to present snd fiture
generations. Accordmg o the policy, the management
strategy of LLW is “Mimmize solidify, store safely and
facilitate the final disposal program ™ In the case of HLW,
the management strategy of spent fuel 1s “Spent fuel pool
storage for the short term. on-site dry storage for the midterm
and promote final disposal for the long term ™ The above
strategy 15 flexible. can be adjusted to cope with intemnational
developments.

For conducting radwaste management policy, a fim
organization framework was established to govern the safety
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of spent fiiel and radioachive waste management as shown n
Fig. 1. The TPC, umder the superasion of the Mimstry of
Economie Affars (MOEA), 15 the primary waste generator
and operator of nuclear faciliies. mcludng NPPs, and the
Lamya ITW storage site. The AEC is the regulatory authority.
The Fuel Cycle and Materials Admimistration (FCMA), a
subsidiary of AEC. is in charge of regulatory enforcement of
radicactive waste management The Envircnmental
Protection Agency 15 responsible for Environmental Impact
Assessment evaluation Independence of regulatory fimctions
from other organizations are thus m lme with “the Jomt
Convention on the Safety of Spent Fuel Management and on
the Safety of Radioactive Waste Management™.
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Figure 1 Organizational Structure for Radicactive Waste
Management

1, MANAGEMENT OF LOW LEVEL RADIOACTIVE
WASTE IN TAIWAN

1.1 Treatment

Due to the moprovement of treatment techn r and the
efforts to minimize the radioactive waste in each NPP, the
production of the IT.W shows a declining trend year by year



as shown i Fig. 2. The LTW production had reached 12,000
dnms i 19283, ot now only is around 200 dnmms of
solidified LT Ws generated by 3 operating NFPs since 2010.
The contribution to the declinmg production of LLW is from
utiizing a High-Efficiency Solidification Technologies
(HEST) system, which was mvented by the Institute of
Nuclear Energy Research (INER) in Taiwan. The HEST
system includes two key technologies, PWEHEST and
BWEHEST. PWERHEST was implemented at Maanshan NPS
(PWE) in 1998, and solidified waste has been reduced from
400~500 dnms to 20--30 dnums per year. BWRHEST was
implemented at Enosheng NPS (BWE) in 2006. The large
amomt of aroumd 300-300 dnumstyr of solidified waste was
reduced to ~60 drums armually.

Figure 2 Anmually Low Level Waste Generated from 3
NPFs in Taiwan

2.2 Storage

Accordmg to the law, all the LTW nmst be stored safely m
storage facilities reviewed and approved by AEC. As of the
end of 2014, the total amoumt of LTW was 205,392 dnms.
Most of those dmums were stored at NPPs” ar-conditioned.
remote controlled and  well-shielded storage facilities.
However, 100277 dnms have been stored m the Lanyu
storage site. The Lamwn LILW storage site is located at
southeast tip of the Lanyu islet which 1s about 435 miles away
fromm Tarwan. The Lamyu IIW storage site has 23
undergroumd remforce concrete renches to store the TLW.
Although 1t has stopped receiving waste smee May 1966, the
Lanyn storage site still needs to keep a good relationship with
the local residents by participating in many compmmication
activities.

1.3 Final Disposal

To specify siting procedures and enswre all the sitmg
processes are open and transparent, AEC has pronmigated the
“Act on Sites for Establishment of Low-Level Radioactive
Waste Final Disposal Facility” (siting act). This siting act
also designated MOEA as the implementing authonty, and
MOEA assigned TPC as “site seleciom operator” m
compliance with the siting act.

Having to shoulder the responsibility of site selection,
MOEA and TPC were saddled wath the siting act and had puat
a great effort inte practcing these processes. Through years
of site surveying to identify the potential sites, MOEA
publicized these sites and published a Repm't o the
selection of recommended candidate sites™ with special
consideration for public comment Tater, MOEA annoumeed
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Daren township and Hsiaochiou islet as the Recommended
Candidate Sites (July. 2012). To comply with the
self-deternuination as required by the siing act m a
democratic fashion, the recommended candidate site must be
approved by a local referencimm and then may be listed as a
candidate site. Due to the local government’s reluctance hold
this referendum MOEA is stll negotiating wath the local
government to hold a local referendum.

3. MANAGEMENT OF SPENT NUCLEAR FUEL DRY

STORAGE IN TATWAN

Periodically, about one-third of the muclear fiel m an
operating reactor needs to be unloaded and replaced with
fresh fisel Nuclear power plants must temporanly store this
unloaded firel, known as "spent firel”, n a water pool beside
the reactor. Most of the spent firel pools at the muclear power
plants in Taiwan are almest full, due to the linnted capacity
of the ongmal design specifications. TPC has therefore begun
lockmg for options to mcrease spent firel storage capacity.
The preferred option for increasmg capacity is to store spent
furel in a dry storage facility.

3.1 Spent Fuel Drv Storage Licensing Program

In Taiwan, the dry storage facility is licensed in two steps:
Construction  License (based on the Prelimmary Safety
Amnalysis Report, PSAR) and Operating License (based on the
Final Safety Analysis Feport, FSAR). According to Article
17 of the Nuclear Materials and Radicactive Waste
Management Act the AEC must venfy that the following
four condiions are met before issung a Construction
License:

(1) The construction 15 consistent with the prescription of
the relevant mternational conventions. The application
documents shall meet the requirements of the IAFA
Jomt Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive Waste
Management (1997).

(2) The equpment and the facilifies are sufficient to ensure
safety and protect the public health The PSAR review
shall verify that the provisions for public health and
safety are adequate.

(3) The environmental impact shall be m compliance with
the standards put forth by all relevant laws, statutes
and decress.

(4) The technology, the management ability, and the
financial guarantes of the applicant shall be sufficient
to operate the faciliies. TPC shall submit the finmmeial
guarantee report fr ISFS] constuction, operafion
storage, and decommission The Back End
Management Foumdation shall provide the letter of
guarantee for fimding of this project.

Even after the completion of facility construction, the
facility may not be operated wnhl the AEC has issued an
Operating License. The construction enginesng quality
nmst be mspected and the pre-operation test nmst meet
standards of qualificaion. Dunng the construction and
operation of a dry storage facility, the AEC may inspect the
facility at any tme, and may ask the operator to subnmt
relevant documents.



3.2 Licensing for the Chinshan Drv Storage Project

After performing a defailed study in 1990 on technical,
safety, social, economic, and envircnmental impacts, the TPC
decided to mplement a dry storage program. It was
constructed at the Chinshan NPS and has provided dry
storage for 1680 spent nuclear firel assemblies. The
combined capacity of this facility with the spent fisel pools
has been sufficient to store all the spent muclear fiel
generated durmg Chinshan’s 40-year licensed operation

In haly 2005, TPC entrusted the INEE. to construct the
Chinshan dry storage facility. After evaluation, INER. decided
to miroduce concrete storage casks, INER-HPS, by means of
a technology transfer from NAC Intemational. In March 2007,
TPC submutted an application for a Construction Ticense to
the AEC. After reviewing the documents, the AEC verified
all regulatory requirements and issued the construction
license in December 20083

TPC started the mamofachwe of transportable storage
canisters {T5Cs) in September 2008 and all 25 T5Cs were
completed by August 2010. AEC inspected the Quality
Asmirance (QA) activiies regardmg TSC fabrication
quarterly wmtill completim. TPC commenced the site
construction of the facility n October 2010. The concrete pad
was completed m July 2012. AEC continues to perform the
mspection of constructing activities monthly. The related
inspection reports and technical documents are available at
the AEC website to ensure transparency to the public.

TPC submutted the pre-operational test plan for approval
November 2011. AEC reviewed and then apmroved the
pre-operational test plan in May 2012, TPC has completed
the first stage pre-operational test (ie. cold test) After
checking that the test results met the limt conditions of
operatian (LCOs), AEC approved the test result report m
September 2013, and agreed that TPC may carry out the
second stage pre-operational test (Le. hot test).

3.3 Licensing for the Kuosheng Dry Storage Project

The KEuosheng NP5 has been operatmg for mare than 30
years; the spent fiel pools are insufficient storage for spent
firel. TPC has decided to use dry storage to provide additional
storage to fulfill the need of the 40 vears of licensed
operation of Encsheng NES.

The storage capacity of Kuosheng dry storage facility is
designed for 2,400 spent firel assemblies. The Environmental
Impact Assessment (EIA) for the project was reviewed and
approved by the Environmental Protection Agency (EPA) m
Jammary 2010. TPC mvited bids for constraction in November
2010, the joint winners of the bid were CTCI Machinery
Corporation (Taiwan) and NAC Intemational (USA). The
two companies shall provide 27 MAGNASTOR concrete
casks, capable of storing 87 spent fisel assemblies each.

TPC submitted an application for a construction license of
the Enosheng ISFST to AEC in March 2012, Based upon the
experience of the review of the Chinshan dry storage program.
AEC completed the SAFE review of Kuosheng ISESI m
September 2013. The reviewing conclusion of the SAR was
fomd to be acceptable After reviewing the documents
subanitted by TPC, AEC venfied all regulatory requirements
and 1smued the Construction License in Awgnst 2013.
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4. FUBLIC ACCEPTANCE

The key issue for the decision making process of
radicactive waste policy in Tarwan 1s public acceptance. In
order to promote the public acceptance on regulatory
measures of radwaste management AEC encourage the
public to participate in various regulatory activities, mcluding
public parocipation In environmental radiaion monitoring at
Lamy, public observation during the construction phase of
the spent fisel dry storage facility and a public hearmg
regarding the mstallation of the spent firel dry storage facility,
eit...

4.1 Public Participaton in Emvironmental Badiation
Monitoring

The weather of Lanya islet is hot and nmnid and the air
quality is relative saline. An aboriginal tribe, the Tao tribe,
has mhabited the Islet for generations. A low-level waste
storage site at Lanyu Islet was established in 1981, where 23
storage trenches have been installed The Lanyu storage site
started to receive sobidified ITW drums from 1982 to 1996.
During this period. totally 97.672 drums of sclidified ITW
were stored at the site. However, during an inspection by the
AEC, some of the dnms were found corosive damage. The
AEC then requested TPC to moplement the waste storage
remediation program The program was started in 2007 and
completed in 2011; with additional 2603 dnms, 100,277
dnmis of solidified ITW have been stored at the site.
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Figure 3 The Lamyn Storage Site T Geography &

Environment

AEC has established a real-time envirommental radiation
monitoring system m Taiwan, meluding several monitorimg
stabons at Lamyn. AEC demanded TPC to mstall
environmental radiation detector and to display the real-time
radiation mformation at all villages so as to facilitate Tanyu
local residents umderstanding the envirommental radiafion
level aroomd ther living area mnmediately. All monitoring
results have indicated that local radiation atlanj.u is much
lower than the average of envirommental background
radiation in Taiwan.



Figure 4 Envirenmental Radiation Monitoring at Lanyu

Since 2008, the AEC has started a public parficipaion
program at the Lanyu environmental radiaton monitoring
program fo relieve the radiaton polltion concemns of the
Lanyu local people. Each of the four developing phases
ranges from expert’s 1 i to local residents
mvolvement. A detailed descniption of each of the phases is
as follows :

(1) 1st phase (2008 ~ 2010): AEC mwited scholars and
experts to visit the Lamyu storage site and mspect the
facility operation, the results of which are reported to
the Lanyu residents.

(2) 2nd phase (2011 ~ 2012): AEC invited environmental
NGO delegates to wisit the Lanyn storage site, and
then the delegates shared therr findings and
participated m a discussion with the Lanyu residents.

(3) 3rd phase (2013 ~ curently): AEC mwvites Lamyn
residents, local government officials. and Lamyn
township  Tepresentatives fo  participate 1In
envircnmental radiation momitorng and sampling at
Lamwyu. Samples are then analyzed by an mdependent
third party (WIHU) certified by the Taiwan
Accreditation Foundation (TAF). Then NTHU sent the
monitoring results and analysis report to the Lamyn
township office for mformation disclosure.
Furthermore, AEC has imvited legislatars to visit the
Lamyn storage site to nspect radwaste conditions, and
randomly selected a starage trench to check the
radiation records. After visiting the storage site, the
legislators also to monitor the environmental radiation
along the route around Lanyu islet.

(4) 4th phase: AEC plans to commuission well-tramed
Lanyu residents who volhmtesr to indertake sampling
md radiation meanming tasks m the fiuture. Samples
will be amalyzed by an mdependent third party
certified by TAF, after which the third party will sent
the monitorng results and analysis report to the Lamyn
township office for information disclosure.

All participants were given a bnef notice of concern

regarding contamination of the samplmg and detection tasks
before camying out activiies. After that participants

meanmed environmental radiation, and took samples of water,

soil, grass and agncultural products at all & villages at Lamy
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The Soil Sampling Process  The Gross Sampling
Frocess

All of the monitoring results from 2008 have shown that
they are far below regulatory coteria and at the level of
envircnmental background radiation. It indicates that the
LIW storage site at Lanyu has not resulted in any radiation
pollution. Now 1t 1s in the process of a health and safety
assessment, includmng a health mvestigation for the Lanyu
people, and a whele-body coumt for radiation for the Lanyu
residents.

The public alse participated in radiation momtormg on
traffic routes along Lanyn Islet. Every 300 meters on the
routes was monitered for its radiaton level. These detection
results have also shown that they are lower than the average
of environmental backgroumd radiation in Tarwan.

Figure § Radiation Detection Every 300 Meters with
Surrounding Route around Lanyu Island

4.2 Public observation program on the construction of the
spent fuel drv storage facilit

The licensing for a spent fiel dry storage facility needs
nmich more consideration than just techmical or regulatory
decisions. Broad public consent and measwes desipned to
gain public acceptance have become prerequisites for
implementing ISFSI program In arder to enhamce the
confidence of the public, a Public Observation Program was
mitialized by AEC m 2011. AEC organized an Obeervation
Team mecluding 11 compumity delegates (village chiefs,
directors of commmmity associafions,  stakeholder
representatives), 3 local government officials, 2 cmal
engmeering experts, 4 environmental NGO delegates.

Public Observation Activities during the construction

phase are performed periodically, mcluding site visiting



emvironmental backeroumd radiation monitoring,  and
construction quabity confrol The activities for the Public
Observation program were ammanged by AEC. The
observation members were imvited to observe the
construction quality of the SNF dry storage facility at
Chinshan NPP. AEC and the utility company (TPC) would

respond o concems presented by the members at the meeting,

Dhring the Public Observation activaty, the members will be
arranged to check the radiation level at ISESI site. Until now,
there is no spent fuel stored in Chinshan ISFSI facility. The
radiation level at ISFSI site was surveyed for background
radiation and remamed near natwal background actually.
These measwed data can be a baseline for comparmg the
design criteria m SAR. Once the spent firel has been stored in
the ISFST site, the radiation level will be compared with that
of the background radiation to demonstrate the safety of the
ISFSL Up to now, 11 Public Observations have been held
sinee May 2011.

Warehouse of Canisters
and Dolly Survey

Concrete Overpack
Construction Survey

Environmental
Background Radiation
Detection (2/2)

The public opmions proposed by the public team members
have been classified mto 3 categores: safety, sustamable
management, and feedback. Most of the public team
members agresd that the spent fuel storage facibity is safe
under AEC supervision. They asked TPC to mplement
long-term monitoring of the safety of the facility, and that the
monitoring data shall be accessible to the public. AEC
demanded that the TPC nmst set wp a comprehensive
monitoring system (shown as Fig. 6) to reveal the monitoring
mformation to the stakeholders This system can serve as a
commmmication platform between stakeholders and TPC. In
addition AEC requested TPC to disclose real-time
monitoring data on the AEC Nuclear Duty Center after the
spent firel mitial loading This data mclodes temperatures,
dose rates, hillside slope stabilities and groumd water levels.
The data regarding temperature of camisters and radiation
levels at the site can also be displayed in real-time on the
AEC website, With regards to sustainable management, the
storage period was a priomity 1ssue concemed by the public

Environmental
EBackground Radiation
Detection (1.2}
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due to the delay of repository program in most countries
worldwide. AEC has required TPC to propose a centralized
ISF5I to take over the spent fisels at this site as an altemative,
if the hicensed 40 years storage period has expired and the
repository was not avalable The alternative program is
shown as Fig. 7. The most common issue Is feedback subsidy.
As a regulatory body, AEC encouraged the TPC to have mare
dialogue with the local commmmities to get a consensus on
reasonable feedback. Furthermaore, AEC has granted the local
residents a whole-body count for radiation, mstructed people
m the commmity on radiation safety knowledge as well as
usage of radiation monitoring imstmments. Finally, AEC
provided an mstrument o each township which may be used
to measire the local envirommentsl radiation level in the
COMIMIEtY.
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Figure 7 Alrernative Program for Spent Fuel Disposal
Frogram in Taiwan

4.3 Public Hearing

As mentioned before, the AEC accepted the application
case for the Kuosheng NPP dry storage mstallation from TPC
on Mar 15, 2012, According to the Articles of “Nuclear
Materials and Fadioactive Waste Management Act”, AEC
must hold a public hearing meeting for this application case.
To process this public hearmg meeting smoothly, AEC helda
pre-hearing meeting on July 31 m the civic hall at Wanli
township, close to the proposed installation’s area to gamer
the opimien from the nearby residents Around 20 issues of
contention had been collected from the pre-hearng process
meetng. These issues can be sorted to three categonmes,

“MNecessity of the facility”, Safeﬂuffacﬂm" and “Energy
policy, financial mduvedlblht} issues”. Some key issues can
be sunmarized as follows

| May the Kuosheng's ISFSI become a final repository?

m Is the of subsidy fair to the host comnmmities nearlyy the
ISFSI?

W Can the safety of the conmmmity be guarantesd m the
event of an earthquake, tsimanu_ or landslide ocourmmg
at or near the site of ISESL?

m Can the spent fuel be retrieved safely after 40 years
storage? Is there amy plan to transport the loaded casks
to a repository site?

| Is the cost of Knosheng's ISFSI imderestimated?

m Could the victims get compensation if an accident
ocours?

Later on, a hearing was held on Aungust 10 aimed at
reaching consensus upon these issues and took 10 howrs to be
complete. A total of 78 participants took part m the hearing,
including 20 experts in related agencies, and 28 people from
various domains such as Congress, the local commmmities and
environmental groups. Most importantly, there were § issues
adopted and became formal regnlatory requests for TPC.
These issues meluded many aspects as follows:

m The pre-operation of spent fiiel dry storage facility
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(ISFST) must mchade a mock simmlation of the retmeval
operation of spent fiel.

W The operator nmst make sure a facility available for
retrieving spent fiuel in the NPP's decommissioning
plan.

B The mamtenance and suwveillance plan of the ISFSI
shall mclude the monitoring of stress comosion
crackmg (SCC) of the storage facility.

B Any new survey evidence of fault near the facility area
is approved by AEC, the operatwr, TPC, must
re-evaluate the seismic design of the ISFSL

W The storage facility shall be decommissioned when the
A0-years license expires.

m TPC should enhance outreach program and reasonably
feedback to local commmmities for promoting the

public acceptance.

5. CONCLUSIONS

Badwaste is an emisting reality which nmst be well
mmaged to ensure a sustanable environment, no matter the
future is maclear ffee or not m Tawan Radwaste
management 1s not coly technical but also social issue that
needs patience and time to resolve. Public acceptance is the
decisive factor in the success of radwaste management. Three
related public acceptance activities have been lamched to
enhance public confidence by AEC, and  results have
shown that these activities were he.lpﬁll to moprove the
confidence of local residents neighboring the radwaste
facilities.
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ABSTRACT:

After Fukushima Daiichi accident in Japan, Atomic Energy
Commell (AEC) has conducted re-examumation on three
operating nuclear power plants m Tawan mmediately.
focusmg on muclear safety, madiafion protection and
emergency preparedness. Lessons leamed m five areas have
been concluded from Fukushima accident: 1. Complex
disasters, 2. Victim’s viewpomt, 3 New technology, 4. Disaster
prevention, and 5. Transparency and commmmication. In order
to prevent from similar disaster occurs in Tarwan, AEC has
improved capabilities and abilities of nuclear emergency
preparedness and response through fhree  aspects:
1 Mechanisms and  regulations,  2.Cross-border  and
international cooperation, 3. Preparedness improvement

For mechamsms and regulations, AEC has revised nuclear
emergency Tesponse Telated acts regulations and plans,
expanded emergency plannmg zone (EPY) based on two mits
accident Enhance the national response mechanism for
muclear accident caused by severe natural disaster.

For cross-border and mtemational cooperation, AEC has
revised the guidelimes for accident notification, introduced
more agencies mto emergency response mechamism and
issued a new mile of the Chndelines  for
Cross-border  Nuclear/Radiclogical Incidemts. AEC also
enhanced the abilities and capabiliies on radiation dose
evaluation and analysis, atmosphere dispersion medel, aerial
and mantime radiation detection and moenitormg.

For preparedness moprovement, AEC has required the
licensees to fulfill the NRC’s NTTF recommendations about
Staffing and Conmmmications. The licensees have developed
the ultimate respomse mudeline to mject seawater when
necessary, and have improved (or are going te buld)
earthquake resistant/seismic 1selated bunlding for emergency
response. More alert statons have been established to make
sure all residents within EPZ will be notified withm 45
minutes while nuclear accident ocoms. More radiation
monitoring stafions also established within EPZ. For iodine
tablet arrangement, AEC has mfroduced 3 layers concept.
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pre-distmbuted two-day’s dose supply to residents within EPZ,
another two-day’s dose supply was kept by local government
within EPZ. and two ‘Wational Stockpiles’ oufside EPZ has
been established for extra meed For emergency response
mformation system, AEC had created muclear emergency
management platform system for muclear response groups. If
sifuation is geting worse to General Emergency or a complex
disaster. AEC would activate emergency management
mformation system to commmmicate with agencies at the
Central Dhsaster Besponse Center. For evacmabion a
staged-kevhole type evacuation was developed to support
public protective action. Students and mursing people have
first prionty to evacuate; a pre-evacuation mechaniam is in
place for schocls, mrsing houses and hospitals. AEC also
keeps on pubbic commmuueation with residents through all
occasions, gathenmg and fars. In order to venfy above
mproved measarements, AEC conducts maclear emergency
exercise through tabletop emercise, omsite exercise and full
participation exercise annually.

We should be humble in face of nature disaster. and keep
on improving capabiliies of emergency preparedness and
response to reduce nsk and mabgate consequence, and eam
trust of residents through transparency and commmications.

1. INTRODUCTION

Magnitude 9.0 eartheuake ccomred on north east off-coast
of Japan on March 11th 2011, cansed the tsmami stroke
Fulushima Daniclu maclear power plant. resulting the loss of
the fimetion of injecting water, core melted and radicactive
materials released to atmosphere.

There are four nuclear power plants (NFPs) m Tarwan,
Chinshan  Knosheng. Maanshan and Timgmen mformation
of the four NPPs are listed in Table 1. The construction
permit of Timgmen was 1ssued m 1999, and 15 deferred now.
The electricity share of muclear power m Taiwan is about
16.3% in 2014.



Table I NFP Information in Taiwan
NPP Chinshan | Euosheng | Maanshan | Timgmen
Feacior T O I [ 1O I | 1 I | I
Type GE BWE< GE EWES WHDPWE. GE ABWE
Maximum
Capacity 1804 | 1804 | 2043 | 2043 | 2822 | 2822 | 3824 | 3824
(W)
. o F Dec | Mar | Fuly | May
0]?!11].11; en'ic ﬂf -|EE oh :ﬂ &
Lirptide & 1§ 18 15 7 18
1978 | 1978 | 1981 | 1983 | 1984 | 1985
. Morth Korth South North Eastern
Lockit | @ fTiiwan | ofTaiwan | ofTaiman | ofTaiwan
Current g .
Statis Crperating Operating Openting Dleferrad

1.1 Safetv Re-examination

After Japan’s Fubushima Dancha Accident, Atomic Energy
Council (AEC) required Licensee -Taiwan Power Company
{TPC) to re-evaluate each muclear power plant’s capabality to
cope with extreme nahmal disasters, mecluding earthquake,
tamamm, and flooding. The re-assessment comprises three
parts: Nuclear Safety (focus of this part). Radiation
Protection, Emergency Fesponse and Preparedness. The
results confinmed that there was no mumediate dmger at the
three nuclear power plants in Tarwan, yet AEC requested the
TPC to verify the capability of NPPs to respond both the
design basis accident (DBA) and beyond-DBA accident For
emergency preparedness (EP) aspect, TPC was reguest to
verify the capacifies and capabiliies of emergency plan of
NPPs, whether adequate or not to cope with an accident like
Fukushima Danchi ocours m Taiwan.

There were two phases of re-exammation one is
“near-term phase (dated before October 2011) “and the other
is “mid-term phase (dated before August 2012)". AEC issued
“The Mear-Term Owerall Safety Assessment Feport for
Nuclear Power Plants m Taiwan m Fesponse to the Lessons
Leamed from Fukushima Daiichi Accident™ at the end of first
phase. mainly for the issues of beyond the desimm basis of
most extreme nahwal events. Design provisions at the
Fukushima Daiichd site appeared to only have been made to
protect agamst a 3.7 meter high surge in sea level. and there
was a huge tsumamis hitting this coast m the history of Japan.
All NPPs of TPC should follow the same citeria to
re-examine the design basis. In addiion. TPC was required to
demonstrate adequate protection in place for an extremely
rare natural event, based on extrapolation from the histoncal
record, and fo show that there were no “chiff-edge™ effects
based on the specification of European Union (EU) stress test.
Many areas of improvement had been identified in the issues
of nuclear safety assmance. In Amgust 2012, AEC issued
“The Owerall Safety Assessment Report for Nuclear Power
Plants m Taiwan in Response to the Lessons Leamed from
Fukushima Danchi Accident” at the end of mud-term phase,
based on the prelimmary comclusions and previously
requrements. AEC referred the actions recommended by
Nuclear Begulatory Commission of USA {‘\TRL’J to be taken
without delay and the best international engimeerng practices
considered i the muclear imdusty by taking the nuclear
regulatory cases into account to the min-term phase report.

The key areas of both reports mcluded are the
enhancement of capability to muhgate a prolmged station
blackout {SBOY), protection against tsunami hazards, spent
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fuel pool cooling. hydrogen detection and explosion
prevention, severe accident management, protection agamst
seismic hazards, onfical infrastruchwe, and safety culture
Further stated m the following is related to emergency
preparedness and response.

The severe disupion of the elecimcal md
communications and transportation systems on Fukushima
event was one of the mportant observations. It was a
significant contributory factor to worsen the accident while
the conditions lasted for several davs. The reactor safety was
reliant on the resilience of the local infrastructme in
circumstances of exfreme events affecting both the nuclear
site itself and the suromding area. TPC needed to enhance
ou-site accrdent management capabiliies and memporate the
off-site resources. The mterdependency on the resihence of
miclear plants and off-ste nffastuctme should be
Te-examined through the lessons leamed from the Japan event.
This mught lghlight the need for the enhancement of plant’s
sustamabilities for extended periods in terms of electrical
power, coolants and necessary supphes. The Fulushima
Daiichi accident m Japan showed the value of hardened
on-site emergency response centers. AEC requored TPC to
prepare emergency response workplace at nuclear power
plants by referring to the guidance of selsmic isolation
buldings of Japan, and completed relevant requirements as
set forth in Recommendation 93 m the Near-Term Task
Force (NTTF) report of NRC.

1.2 Missing Puzzles - Lessons Learned on EP

AEC greatly put focus on reports regarding to Fulushima
events published by Japanese Govemnment Frve lessons
leamed on emergency preparedness aspect was conchnded
from the report issued by Japanese government [1] and "The
Orverall Safety Assessment Feport for Nuclear Power Plants
m Tawan m Pesponse fo the Lessoms Leamed from
Fukushima Datichi Accident™ They are: 1.Complex disasters.
2Victim's viewpoint. 3 New techmology, 4.Disaster
prevention and 5. Transparency and commmmication. For
complex disaster aspect, we should be humble i face of
natural disaster to do ocur best for emergency preparedness
which means the accidents beyond design basis will be
alvways on the prionty list of emergency plan. The probability
of muaclear accident should be reduced as low as possible
through ways of safety improvement The response
mechanism of complex disaster should be introduced into our
national response plan to reduce the damage mmpact from a
nuclear accident resulted fom severe nahral disaster. And
the systems for disaster prevention and consequence
management should be vpdated and mproved all the tme.
For vicim’s viewpoint aspect, some of the evacuees passed
away durning the nuclear arisis at Fubmshima Daiichi because
of mappropriate evacuation. The pecple with disabiliies may
be more valnerable to hazards and consequences of a disaster
than the pgeneral public. When evacmation iz needed
authorities should have pre-existing procedures to ensure no
one left behind Amangements should be in place to ensure
that pecple with disabiliies are able to follow evacuation
orders 1ssued by the authonties. This imvolves ensuring that
departime, the joumey and the amival at destination can be
conducted efficiently and safely. The children are also more
wilnerable to hazards and consequences of a disaster than the



public, especially for the radiclogical hazards form an
accident. Chuldren and pecple with disabiliies should have
the pricrity of evacuation. The residents within emergency
planning zone (EPZ} may have higher nisk of nuclear disaster
than the people out of EPZ The nuclear emergency
notification system should be 100% coverage of resident. For
new technology aspect, AEC have enhanced the abilifies of
dose evaluation, aerial radiation detection and monitoring,
and cross-platform commmmication and mformation-shanng
system for decision-makmg. For disaster prevention aspect.
AEC have enhanced the safety of nuclear power plants where
the radiation releases from m case of muclear accident
mcluding the requirement of FLEX and B.5b of NRC. as
mentioned above, Fukushima expenience to miprove on-site
and off-site emergency preparedness plans, and so on The
ultimate goal is. to prevent from radioactive materials released
to the environment For transparency and comnmmication
aspect, the general public m Tarwan lost faith on safety of
muclear power plants because of the Fukushima accident, we
needed to make more efforts to regam trust from the public m
Tarwan through more transparent and more open ways.

2. MECHANISM and REGULATIONS
1.1 Regulations amending

The Muclear Emergency Response Act (NERA) 15 the
fomdation for nuclear emergency preparedness and responss
in Tarwan. The amendments of NEFA has miroduced lots of
ideas from Fulmshima expenience and revised responss
mechanism regardmg complex disaster and mcreased the
responsibilities of TPC as well. Four years after the accident
of Fukushima Datichi maclear power plant. this amendment
has been submutted to the Legislative Yuan for examimation
i December 2015. Under NERA, the major regulation is the
Emergency Fesponse Basic Plan (ERBF) which has been
revised in October 2014. For the Emergency Action Level in
the revised ERBP, it starts one phase earlier, ie., the national
response mechanism shall be activated at Alert of nuclear
accident, instead of Site Area Emergency. The precaution
evacuation for schools md mrsing houses also bring into the
emergency preparedness and response plan. The TPC and
local govemments need to revise ther emergency
preparedness response plans accordingly. AEC also asked the
TPC to adopt “The Overall Safety Assessment Report for
MNuclear Power Plants in Taiwan in Eesponse to the Lessons
Leamed from Fukushima Dafichi Accident” ad NRC's
NTTF recommendations mto the emergency preparedness
and response plan of puclear power plant AFC has
completely revised emergency action levels (EALs) through
technical papers of NEC [2], IAEA [3] and Nuclear
Begulatory Authority of Japan (NEA) [4], and now is
reviewang the public protective action guides (PAGs) with
operatimal mtervention levels (OILs).
1.2 EPZ expanding

The EPZ of each muclear power plant in Tarwan was 5
kilometers before 2011 based on single umit accident After
Fukushima accident AEC considered mmiti-umats (two unats
per plant in Taiwan)} accident and more conservative PAG
inte EPZ calculation It came out the result to expand EFZ
from five kilometers to eight lilometers. Taiwan government
ammoneed the EPZ expansion for Chshan, Kuesheng and
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Maanshan on October 27th 2011, and Limgmen in Apnl 12th
2013. Basimg on the expansion of EPZ. local government and
TPC need to revise their emergency plan respectively.

1.3 Mechanism improvement

The EFEP was designed to cope with nuclear accident
only in the past in Taiwan. The response mechanism was
activated while TPC notifies AEC a muclear accident at level
of Alert or above. Then AEC will mobilize emergency
response team which consists of senior directors and heads of
AEC. The team alse comsists of techmcal pgroups as
sub-teams.  Accident Evaluation sub-team which is
respensible for estimating possible progress of muclear
accident, Dose Evaluation sub-team which is responsible for
evaluating envircmment dose rate aroumd the accidental plant
and provides PAG recommendations, Plamng and
Coordination sub-team is respomsible for mobilizng the
response members and sets up  commmmicating  and
mformation device ready for response, News sub-team is
respensible  for  publishing  latest mformation  and
communicates with the general public and medias, and
Admmistrative sub-feam is responsible for supportng
logistics support. If the muclear accident progressed to Site
En:ua'gﬂ:lrj, “Mational Nuclear Emergency Fesponse Centre
{Mational Centre)”, which consists of emergency response
related agencies, would be formed Also “Fadiation
Mmltonnﬁ and Assessment Centre (Monttormg Centre)”
would be activated. whose members manly from AEC and
TPC to conduct dose estimation of off-site area, environment
dose  monitoring  and environment  samphing.  and
recommendations - of public protective action to the National
Centre. “Remonal Muclear Emergency Pesponse Centre
(Fegional ERC']I which 15 formed by local governments
would mmplement the public protective action orders by
National Centre. “Nuclear Emergency Support Cenire
(Support Centre)” which is from the Army would support
clean-up of personnel and vehicle, dose monitormg and other
logistical support. The commander of National Centre was
AEC chaimman.

After the Fubmshima accident AEC had revised ERBP plan
to cope with complex disaster which meant natural disaster
mduced muclear accident Omece a natwal disaster. such as
earthgquake, tsmami, extreme rainfall and nmdslide,
combined with a nuclear accident were happening, the
nafional emergency response team has more agencies get
mvolved and the operation has been enhanced through nmlt
central agencies coordination. And the fiming fo actvate the
nuclear emergency response mechanian has been elevated as
one phase earlier, it means the response mechanism will be
activated at level of Alert mstead of Site Emergency before
Fukushima Accident. If an Alert was notified to AEC from
NPP, AEC emergency respomse team will be activated
immediately, and National Centre will be formed soon after
approved by AEC Charmen then the following response
steps remain the same as previously described, and all staff of
National Centre will move and merge info “Central Disaster
Responsze Centre” to deal with complex disaster. The
commander of Central Disaster Fesponse Centre will be
desipmated by Premier of Executive Yuan and AEC
chairman will be the co-commander.



3.  CROS5BORDEE  and
COOPERATION

In May 21 2014, AEC had completed new mule of the
“Fesponse Guidelmes for the Cross-Border
Nuclear Badiclogical Incidents™ to deal with a situation

INTERENATIONAL

which a neighboring country INPP 1s experiencing an accident,

radioactive materials may or may not mmpact Tawan In
October 20th 2011, AEC sipned an agreement with Mamland
China called the “Cross-Strait Nuclear Power Safety
Cooperation Agreement™; both sides have the responsibilities
to notify the other side while a nuclear accident happens.
AEC and National Nuclear Security Admimstration (NINSA).
Department of Energy, USA, also signed a Statement of
Intent between AFC and NNSA regarding muclear and
radiological mcident response and emergency meanagement
capabiliies. NINSA will provide techmical support and
experts’ aid per AEC request once a muclear accident happens
in Taiwan.

AEC also enhanced capahbiliies on dose evaluation
analysis and atmospheric dispersion mode] through a Nuclear
Technical Project in the Taitwan's INational Besearch Program
on Energy from 2011 to 2014. The topics included long term
of atmospheric dispersion frace model. platform establishing
and benchmark, to strengthen the capabiliies of dose
evaluation analysis for a cross-border maclear accident.

AEC enhanced aenal and maritime radiation detection and
monitormg  capabiliies through settmg up a system of
mantime radiation detection with the Coast Guard
Administrator. Together with aenial detection system, which
is by from WNNSA both systems have been conducted
fimctional test durmg annual miclear emergency exercise.

4. EMERGENCY PREPAREDNESS IMPROVEMENT

In order to prevent from Fulushima accident happens m
Tatwan, AEC has enforced preparedness improvement
through following steps: 1nuclear power plants emergency
preparedness enhancements. 2alert and nofification system
improvements, 3radiation menitorng stations expansion
4iodine tablet amangement Semergency  Tesponse
information  system, 6.evacuation strategy modification
Tpublic outreach/commumication, Snuclear emergency
ERETCISe.
41 Nuclear power plants emergency preparedness
enhancements

First of all. TPC is required to fulfil the NRC NTTF
recommendations about staffing and commmmications [5].
Secondly TPC should develop the ultimate responss
guidelines (UF) to mmject seawater mto reactor m order fo
prevent radicactive matenials released to the environment
during severe accident Thirdly TPC should bumld an
earthquake resistant (or seismuc isolated) bawlding for
emergency response to provide the necessary fomdation for
disaster prevention activities in times of disaster.
4.2 Alert and Notification Svstem Improvements

Because of EPZ expanded from 5 lalometers to 8
kilometers, TPC is required to review and adds more alert
notification stafions. These stabons work together wath the
local wvillage broadeast system, air-raid swen, TV, radio,
vehicle broadeast, fishing broadeast radio, etc., to make sure
one homdred percent coverage of the residents within EPZ
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could be notified within 45 minutes. In addition, Taiwan
govermment also imvited 3G mobile providers to set up a
“disaster message text broadeast system’” to provide with test
message delivery service through mobile phone to the public
at the first time of accident.
4.3 Eadiation monitoring stations expansion

Along with the EPZ expansion, more radiaion monitoring
stations were established. the radiation monitorng statioms
for Chinshan was moreased from five to twehwe, Kuosheng
was mcreased from five to fourteen, Maanshan was mereased
from five to twelve. Also there are forty mere mobile
environmental radiation momtorig detectors with wireless
connection were established AEC had established the
mtegrated envircnmental radiation mformation system to
mtegrate data from these devices for protective action gundes.
4.4 Todine tablet arrangement

For 1odme tablet armangement the concept of 3 layer
defense was introduced. pre-distnbution, local stockpiles, and
national stockpile. Within EPZ. AEC had pre-distributed
program that permanent residents had been provided a
package of iodine tablets with two-day dose supply and the
other two-day dose supply was kept by the local government.
Outside EPZ, AEC established “National Stockpiles™ (about
eight nmdred thousand tablets) m 2012 for extra need in case
of a nuclear accident. AEC has developed directions on the
storage, distribution, replacement and dispesal of iodine
tablets which identify respomsibilities and authoriies for
1odine tablet arrangements.
4.5 Emergency response information system (ERIS)

Beal-time information is critical to emergency response.
Emergency response mformation system is a common
database for response groups, which provides gecgraphical,
real time information to respenders. Response groups could
commumicate each other, publish nformation, deliver data
and exchmnge mformation In an accident of General
Emergency or complex disaster, responders will use
emergency management information system (EMIS) which
was established by disaster prevention mnd management
agency to comnmmicate with ofher agencies m central
government.
4.6 Evacuation strategy modification

After Fubmshima nuclear accident, in order to prevent mass
casualty due to large scale evacuation, AEC has tock every
scenario mto consideration[6], for each scemano, an
evacuation fme estmate to complete a staged-kevhole
evacuation is needed to support protective action
decision-making. The evacuaton-reception  program
considers different populabon segments: 1. permanent
residents, 2. transportaion dependent residents — permanent
residents who do not have access to a vehicle, 3. special
facility residents—residents of mrsing homes and hospitals,
efc, and 4 schools. Safety of children is the major task m an
accident, while evacuation is needed m mudweek daytime In
order to minimize traffic congestion, parents are urged not fo
pick up ther children at school. All students attending the
schools withm EPZ will be evacuated to the host school’
which 15 sixteen kilometers away from NFP to reduce the nisk
of radiation exposure. Students will remam at host schools
until released to their parents or guardians through proper
release procedures. Each school has a designated host school



sixteen kilometers away in case of evacuation. Armmangements
between school and host school are in place and school
evacuation exercises have been conducted ammully AEC
conducts anmually evacuation survey on fransportation needs
for each school. Afterwards, local government's education
department n coordmation with fire department will contimue
making arrangement on evacuation vehicles, which is based
on the survey data. Each school within EPZ should enact its
own protective response plan, mcluding standard operating
procedure, evacuation routes, vehicles and host school and
their contact mformation Emergency information 15 prepared
for parents; it provides information as what to do m an
emergency, where the host school 1s. and how to contact with
school.

4.7 Public cutreach/commumication

AEC continually commmumicate with residents and conducts
survey within EPZ to provide most updated information
about muclear emergency and respomse. And to conduct
outreach at focus sroups meetings, semimar at schools, public
meetng, and disaster preparedness fairs through all occasions
within EPZ. AEC also works with local government to brief
ammual fill-scale exercize to local commmmity before exercise,
and encourage the residents to attend the exercise.

Civilian of Taiwan lest therr frust of government due to
opague policy and the failure nuclear safety experience of
Fukushima nuclear accident. In order to regam trust of them,
AEC had mplemented some strategies:  1setup
“Post-Fukushima Safety Enhancement”™ website for the
public, and show documents of peer-review, safety sunmmary
report and mtemational meeting presentations which expose
the regulation strategies about nuclear power plant to those
who cared about nuclear safety issues can search them online
easily. 2. Extend radiation safety lmowledge through social
netwowrking sites such as Facebook fo owviim 3.To
particularize nuclear emergency response preparedness tasks
which had mentimed as previous and present to civilian
about the latest plans which govemment had put eyes on
them.

4.8 Nuclear emergency exercise

According to the “Nuclear Emergency Fesponse Act”, a
full participation exercise should be conducted each year, it
may melude tabletop exercise and field operation drills. The
processes and scenarios of each exercise would be different
objectives, the fiully participation exercise in 2015 m Taiwan
15 shown as bellow.

The 2015 Nuclear Emergency Exercise” took place m
Shimen District of New Taipel city in northem Taiwan.
Assuming an extremely heavy ramn trggered by typhoon
circulation for several days, and had caused flooding and
landslides m some areas. It came with an earthquake nduced
that Chinshan had suffered loss of off-site power and backup
cooling water system fathwe, resultmg m releasing of
radicactive matemals to the emvironment In order for
ensuming public safety, the New Taipei City umdertook
relevant protective actions. Two-stage exercise were
conducted: the first one was a table-top exercise that had
been conducted on August 25th while the central govermnment
and local governments as well as TPC had activated and
operated their emergency response centers smmlfanecusly to
examine the staffimg at and commmication befween response
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umits. The second one was a fill-scale exercise that had been
conducted on September 21st through 23rd to exercise the
emergency plans of all responders.

The exercise began with an accident occurs, the emergency
response tnits of Chmshan was activated nght away to deal
with the accident, then notified the authorities, and issued
press release to mform the public of the latest atuation. The
scenario assumed that Chinshan had lost all AC power on site,
backup 4.16EV power vehicles were called m to supply
power for the emergency core cooling system. Moreover, the
spent fiel pool water level was found decreasing due to
faihwe of emergency sea water cooling system. Chmshan
decided to extract water ffom nearby cresk to ensime
contimed cooling of the spent fiels pool. Because the
accident had lasted three days, it was becoming nmch
difficult for the repair persomnel to do ther works,
particularly in the might time. And it happened; workers were
mjured while fixng the out of order equpment After
prelimnmary first aid, they were rushed to hospital for firther
medical treatment.

When the nuclear accident contimues to worsen to be at
level of Alert, the National Centre, the Monitoring Centre,
the Supportng Centre, the Fegional Cenfre, the Eesponse
center of TPC, the Support Centre of Chinshan the
emergency response teams of AEC, all will be activated
respectively and correspondingly.

In 2014, all muclear power plants in Taiwan were required
to set aside an area for supporting hebicopter’s landing to
cope with road mtermuption caused by earthquake or others
In the exercise, Chinshan applied to the National Arrbome
Service Corps, asking for brimging in heavy equpment to
help with emergency repairng.

Based on the order from the National Centre, the Incident
Commsand Centre of the National Cenfre had also been
established at Knosheng to mtegrate and allocate resources
available for disaster relief n a prompt way.

The Monitoring Cenfre is responsible for conductmg
environmentza] radiation defection, evaluating the affected
areas and predicting the potential scope of the accident
Accordingly, the center performed public dose evaluation and
made appropriate recommendations for public protective
actions. It also took samples of soil, grass and agncaltural
produces from the potentially contmnmated area for
radiclogical amalysis according to the preset radiation
detection plan The Monitoring Centre asked military to send
helicopters for aenial radiation detection, and to camy out
large area radiation detection wiule situation was worsening
and radicactive materials release was enlarging, Also, the
coast guard was asked to send patrol ships to detect radiation.
and to collect sea water and fish samples for prelimmary
analysis to fully understand the sifuation of radiological
contamination. Moreover, water samples fom the
neighboring water freatment works was conducted to ensize
drinking water free from radicactive confamination.

The accident notification was delivered to the general
public through a pre-established emergency alat system
within eight kilometers of EPZ smomding the nuclear
power plant, which includes village radic stations, vehicle
broadcastmg, text messaging, telephone, TV efc..  Once the
alert is issued traffic control shall be implemented to prevent



persons o velicles from entermg affected area. In the
meantime, the heads of affected villages and the pelice will
urge the public to stay indoors. Residents should be sure to
get theirs doors and windows closed during indoor sheltering,
In the meanwhile, turning on the TV or radic for accident
situation updated Also strongly advised is to post a sign
saying "] have been mformed to take sheltering “at a
promunent place on doors or windows, thus allowing the
police and head of the village mere time to notify other
residents. The fanulies having the disabled or elderly persons
are recommended to clearly post a sign saying T need help”
on the windows and'cr the door. Therefore, the police, the
head of the village or social workers can give top prionty to
assist them for evacuation.

According the scenario, the nuclear accident happened
during class time, teachers pnded students to quickly enter
classroom for shelterme, from where the evacuation buses
arranged by the local government came to drive them to the
“host school” Om the way there, teachers explam to the
students directions concerning public protection measures.
Upon receving evacuation order, parents may either go to
school to pick up their children directly or meet them in the
host schoal.

In order to enhance the awareness of public protection,
particularly in the aspect of evacuation and reception, a

precanionary evacuation dnll for the public residing within 3
kilometers of the accident site was conducted this wyear.
According to the New Tapel City's muclear emergency plan,
a screen staion was established, according to the wind
direction. at Chianshwiwon parking lot of Sanzihn Dhstrict of
New Taipa City, where radiation detection for people and
vehicles were mderway. A confammation free sticker was
issued to whom without contamination. On the other hand
residents or wehicles exposed to radicactive contammation
must go through decontamnation process. Upon receiving
evacuation notification, residents can choose to go either to
their relatives or fiiends, or to the reception facility for
temporary stay. In the reception facility the elderly care area.
childcare area, pet service area, religious =zome and
information zone are m place to provide evacuees with good
physical and mental care.

Although the nsk of nuclear accdent ocomTing is
extremely low, we still need to let the response persommel
know how to react effectively and do their rescue works
efficiently in the case of a m.sdearanﬂ'gﬂ:mj This iz why we
always plan and conduct the exercise m a very practical
mamer. Through the exercise, AEC would like to get more
residents mvolved i the emercise, aiming te let them
eXperience emergency response and preparedness measiures
undertaken by the governments m muclear accidents. And it
did work, more and more resident people within EPZ had
jointed the fully participation exercise.

In the three-day “20135 Nuclear Emerpency Exercize”, not
only verified the effectiveness of enhancement actions
concermng the overall emergency plan of nuclear power
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plants, but alsc exammed the operability of New Tapel
City’s regional public protection plan for nuclear accidents
through full-scale field operation exercise. We hope the
public can better umderstand the practices and efforts
undertaken by the government in ensuring the nuclear safety.
Cmece agam, the nsk of nuclear accident is very low, but we
still need to be well prepared for it

5. CONCLUSIONS

Although the safety design of nuclear power plants is
defense i depth, however, imexpected disaster happened due
to global climate change. beyond design basis accident would
be happened we should be nmble in face of natire disaster,
fry our best to keep on mywoving capabilities of emergency
preparedness and response fo reduce risk and mmtigate
consequence. The suppart of civilian to miclear energy is of
great muportant, govermment should keep on commmmicating
to residents within EPZ and stakeholders about nuclear safety
procedure and protective actions, moderate open nformation
to minimnize civilian®s worry.
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