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2. OECD/NEA FESfP 8 i b i 2 -
(1). AMEORIRAESEE (Changes to the regulatory framework) :

(a). AEVEEBEEREZERMIIEEHANTIEAR ~ FERBINRAS
EXENYE EE R

(b). FAEEARELIT - BTN ERZN A Y E & -

(). EHAMBIREYARER - FEARHFHFRUREIBHRMA ~ SMREIT L) -

(d). DABIREREC R R A S St Ry AR - BT 85 L AF A\ B (Emergency workers)
R PR AE -

2). RARM5E5R({E)E (Enhancements for public protection)

(a). TR B RAG SRR T = (SRS R e -

(b). H e RHAFEE (long-term sheltering) FIFTEEAVE A TT 2 » KR L E R ER
B IFGTE R AEHH LM -

©). BERAEERCEFES A BNFE RSB CHIE - (EE
(clean-up)FI{E JFUEENHR A B8 73 T2 PhEK -

(3). TXRESEE IEAL 3 K B A & TRa& 58 (L i (Enhancements for worker
protection being developed and implemented by the nuclear power industry)

(a). % ~ EEERIEET @ SR EER H o Refr a8 — BRI SR Bl
BT R HAN SR N BEEIMEG ~ K51 ~ BEJ] R R i IR 22 5 PRI R Y
MHEAbFEETE

(b). PEPLAEERRIES Ut (T34 DOt - 4feer 2 A BR R 4 SR SR PRIRE » £ 421 % (main

control room) ~ X2 = (secondary control room) iz ik PN B2 e i 88 ohu L iy B T
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{FM:(habitability) ©
(4). gl kb NS B T AE 7758 RSt Enhancements to onsite and offsite

radiological monito

ring)

(a). AR A TR B TS (A E SR AE JT (capacity) » M7 RS EA [FIAH &R (XN MK
T EHRR) IS (S dima BIRE B0 (real-time monitoring) YA -

(b). FEARERA SRR (effectiveness) FIZH (efficiency) » WHEREGRILIELFETH -

(©). PREUTEN TR EUHAR M B S MRS S MER B R Y MESTJRIE. (source

Yo AN

terms) M EHE

73 OB EREURS N5

£ pmed
EI%EI

il e IR

(d). DRSS EZMIEER R AR - AR S IRIAR HE(inverse source term)#EE I EHY
R AR BRI AT -

3. WRESRHE AR - DA e B RO I Z s
(). BAESIZAE— M MR R T T - SRS B IR (RS ~ BN
= P IS TR N BRIIESE T2 TR S SR T &
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o BEBURMYIE R A GERCTH 0 T

E NERMEZ K EESIRERE - TR A4 XINEE B 23 E 7255
= NHMEIEA VARG A=A RE TAF -
(3). TEHIRETEEBIR(E (Exposure exceeding dose limit) :

(a).2%2 TE N\ B (emergency workers) 581 FE M| & 8 B2 M =PEE 250

mSv :

- R -

o A 6 L EEHIE NI ERE N BIRNIEETE-E 250 mSv -

o BENIREERE ARG INERETIE -

o B TR N & 808 H AR BT RN FE AT (National Institute of
Radiological Science)74" & Hili e it i £ {& R S5 2R (R FE R

Unit: mSv

Employees Internal External Total effective dose

A 530 e 88.08 6578 08

B 540 105 56 645 56

e 79 = 241.8 110.27 352.08
D 259.7 49 23 308 83

= 4331 42 40 475 50

F 3279 31.39 359.29
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(respirators) ©
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o A0 ESRIR AR E R R (no health effects)

Unit:mSv
Employe Inderray External | Total effective Rerarks
es | dose
G ~ 138 3.95 | 17.55
H 671 0.78 | 7 49
[ 2.81 0.61 | 3.42 | Non-radiation workes
) 250 0.78 | 3.37 | Non-radiation worker

= BERA
o 2N Zc(E SRR M TH P BRI S R SR LAF -
o AIE A E A(E A Bt R RC A VM RR RN T ) -
L INICR R =1
T PRHUEN ¢ R BN Y E R -
o EALESLE R E R EYE A -
o IR SRR DU MY B R -
o REFHZERHERSEE (local air-exhaust ventilators) ©
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o TEES (B E L AM AR -
*  APD(alarm pocket dosimeter) i/ EfE G 76 73 L IE : 49 5000 #% APD FIE&
AR A A -
= PREGEHE -
« BTEE  MHTFEER T EHRY
o FREERIIMRIEER - A 320 #r APD(REES: 50 ~ BB
270) - TN EE R - Ny APD ER 8 » BE TIEER{E A
1 # APD (AR IREERIE
= HIRIEENEETET
* 41,2011 #REZEZTIEANEEMR APD EA[FEr e
* 2011 4 11 HRE A BFidaME R EE TR VR Rt
o EEEEE B T (H R (Barcode readen) T A BB EC(Q011 4 4
A) -
o HEAWEIREHASKQIF 1L H) -
o ALIEESEEZEHE (Control building)FA4ARLH (6/30,2013)
(d). AGNHRERE R
@ GRILEREA ¢
© BB ZWFTEEE5RHHIWBO) SR - SRS AR R
B A -
e BREGEH ¢
o HHEARFE T EEJAEA)TZEE WBC - #2818 WBC HIM KR &=
HIE 5 FIFH JAEA #Y WBC TR AL ERE R AT -
[/ KK #ERg WBC KEERS M WBC : {Bjuhad 20 8 TRIFEAH
PIEAEHE 100 mSv Y HET -
o HNHIEFHEIERE L -
T BRI
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nside the buiiding
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o {EAPTERLHES S AR B
O [FERY) ~ SFEA [E LU IR T 22 (S M) ~ $5(% -
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© FIEEEAGIELECRENZ 2@ B R SE R EEET B8
O FHIEHIEEH LA -
@ WS &G A RAEERE -
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o PROLEEGTTTERE ISR - ¥ NPP — Mk B He R E TR EHIES - #R5T
PEERIERATEATN SR - FHFEEATREAR -
(e). IR X KK 2B a4 b ml g
@ FEETES I Z4 (Monitoring system)
o BE G AL F B AL e
o R FEERESH £.4% (portable monitoring system)
o BRmERE R B EEmEE )

[ Monitoring system ]

Foriable monilarning system

Generator 1o backup power supply fa
manitaring posts Satelite antsnna for

9 TOOYD TLITTRC SOWES [IASR monitoring posts

P A} Rights Reserved ©2014 The Tokyo Electric Power Company, nc.

= HRPTE R
o PUEESEARE APD 120 £ 500 1
o W SAEEE T RFER AR
o FEE HIRBR NI {H R 25 (Thyroid minitor)
o BB S TEES R E TN 2 SR N TR EEEN)

LRadiaﬁon protection equipment i l

Radiation measurament instrument
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o SR TSR R 1 (Shinagawa) FTEH 1] e A 25 (1 B M
e
o JSIRHUELIEIR KK B A BB A b L
- Bk
o RIS
o TAF N B

s FEREESEENRE 5YE & (screening and changing area)s)l| 4k

11



4. SRR G Z B
(D~ BEAZAEREGESIM WANO-TC 1 WANO-PC L[ RS ZAE B L
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12



3 S TR B4 RN AR 5
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R P EL A B (R R e (e o ) BE A RS BRI - 8B A B (R
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e. I FHHE{E AT (mobile radiation monitoring box)fft B (& I T &, » [FiZzrh « 5
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I FEE PR AE A TR AR - A7 (7 RIS B B AR SR -
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Programme

Wednesday, 26" November 2014

09:00-09:15

09:15-09:30

09:30-09:45

09:45-10:30

10:30-10:45

10:45-11:00

11:00-12:00

12:00-13:30
13:30-14:15

14:15-14:30
14:30-15:30

15:30-16:15

Safety and Logistics

Mr. Harish Kalsi, Programme Manager OE, WANO-TC
Welcome to the Workshop

Mr.Sang-Young Moh, Deputy Director, WANO-TC
Introduction to the Workshop — Goals and Topics

Dr. Bernard Le Guen, Radiation Protection and Industrial
Safety VP, EDF DPN

Introducing each other

Coffee and refreshments

This is WANO

Ms. Ayako Tokunaga, Programme Manager Communication,
WANO-TC

Current topics of Radiation Exposure Rulemaking

Dr. Akihide Kugo, Director JANSI

Buffet Lunch

Radiation Protection Actions at Fukushima Daiichi
Accident

Mr. Atsutoshi Makihira, Manager Nuclear Safety Oversight
Office, TEPCO

Coffee and refreshments

Post-accident Measures for Radiation Protection in EDF
NPP

Dr. Bernard Le Guen, Radiation Protection and Industrial
Safety VP, EDF DPN

Post-accident Measures for Radiation Protection of CNNP
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Mr. Li-Guang Fan, Section Head, CNNC Nuclear Power
Operations Management Co., Ltd.
16:15-16:30 Convenience break
16:30-17:15 Preparation in Response to Emergency
Mr. Zhong-Min Yan, Peer Reviewer, WANO-PC
17:15-17:30 Logistics
Mr. Harish Kalsi, Programme Manager, WANO-TC

Thursday, 27" November 2014

09:00-09:15 Golden Nuggets of the Previous day
Dr. Bernard Le Guen, Radiation Protection and Industrial
Safety VP, EDF DPN

09:15-09:35 Radiation Protection Measures taken at KANUPP after
Accident at Fukushima
Mr. Asad Afzal, Karachi Nuclear Power Plant, PAEC

09:35-09:55 Safety Improvements at Loviisa NPP before and after
Fukushima Accident
Dr. Marko Marjaméaki, Design Engineer, Fortum Power and
Heat Oy, Finland

09:55-10:15 Post Accident Measures for Radiation Protection at PFBR
Mr. Praveenkumar Emmadisetti, Scientific Officer/D, PFBR
Kalpakkam Nuclear Power Station, BHAVINI

10:15-10:30 Coffee and refreshments

10:30-10:50 Enhanced Measures and Preparations of Radiation
Protection in TPC after Fukushima Accident
Ms. Hsin-Yi Chiu, RP Engineer, DONG, TPC

10:50-11:20 Ongoing Work to Enhance Post-accident Radiation
Protection at Swedish Nuclear Power Plants-RPFA

Working Group
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11:20-11:40

11:40-13:15
13:15-13:30

13:30-14:20

14:20-15:45
15:45-16:00
16:00-16:45

16:45-17:00

17:00-17:10

17:10-17:20

Ms. Nastaran Farahi, Radiological Specialist, Forsmark NPP,
Sweden

Post-Fukushima Improvement on Emergency Preparedness
in FQNP

Mr. Hong Huang, RP Manager, Fuging NPP, CNNC

Buffet Lunch

Group Photo

Managed by Mr. Harish Kalsi

The Emergent Radiation Monitoring and Demonstration
Networks Applied in Environmrntal Surveillance during
the Post-accident

Mr. Yih-Min Chang, Radiation Laboratory Manager, TPC
Group-work

Coffee and refreshments

Group-Work Results(Open Discussion)

Dr. Bernard Le Guen, Radiation Protection and Industrial
Safety VP, EDF DPN

Mentor’s Final Conclusions

Dr. Bernard Le Guen, Radiation Protection and Industrial
Safety VP, EDF DPN

Closing of the Workshop

Mr.Sang-Young Moh, Deputy Director, WANO-TC
Feedback/Logistics

Mr. Harish Kalsi, Programme Manager OE, WANO-TC
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The Emergent Radiation M onitoring and
Demonstration Networks
Applied in Environmental Surveillance
during the Post-accident

Yih-Min, Chang
Taiwan Power Company, Radiation Laboratory
November 26t 2014

Contents

o Introduction

o Radiation surveillancework in different stage
during the accident

o Specification of mobile radiation monitor
o Emergent radiation monitoring process

o Superiority of Emergent Radiation Monitoring
& Demonstration Networ k

o Exercisesof nuclear emergency
responsetrill

o Summary




| ntroduction

o Fukushima Daiichi nuclear accidents, occurred
after natural disastersin 2011, told us something
important :

© Seriousnuclear accidents,such aslose of core
coolant, even core meltdown accident could
happen especially after a seriesof grave
earthquake and/or huge tsunami.

@® The peoplewaseasily panic-stricken since
serious environmental contamination causing
from massiveradioactive materialsrelease by
gaseousand liquid pathways.

| ntroduction

© Utilizing the model to predict the public dose
developing in the early stage of the accident could
be distorted because of insufficient sourceterms
or wrong parametersused.

® Revealing the real environmental monitoring data
instantly to demonstrate the status of the accident
could bethe most effective way to pacify the
public.




| ntroduction

o Dozens of nuclear power unitsarelocated on
both sidesof Taiwan strait. Any radiation
release from emer gency events could cause
public panic owing to short distance and high
population density.

o The environmental radiation monitoringwork as
an important part of the emergency plan for
NPP isundertaken by the radiation monitoring
and dose assessment center (RMDAC) whilea
nuclear accident occursin Taiwan.

| ntroduction

o Radiation surveillance work could not manually
carry out for along time practically dueto high
exposureduring the post-accident.

o A radiation monitoring networ k with automatic
data collection, real-timetransfer, wireless
communication and internet integration and screen
display shall plays an effective and helpful role of
environment monitoring tasks while the accident
OCCUrs.




Nuclear Emergency Response Organization

L ocal
Government

Central Competent
Authority

:

Ministry of
National Defense

Regional Nuclear
Emergency
Response Center

National Nuclear
Emergency Response
Center

!

Nuclear Emergency
Radiation
Monitoring and
Dose Assessment
Center

Nuclear
Emergency
Support Center

composed of AEC and TPC

Responsibility of Nuclear Emer gency
adiation Monitoring and Dose Assessment

o TheNuclear Emergency Radiation Monitoring and Dose
Assessment Center shall:

(1) carry out radiation measur ementsfor personnel, vehicles,
and the environment,

(2) assess the degree and affected area of the accident,
evaluate public radiation dose, and propose protective

actions,

(3) provide sufficient information and technology to the
various levels of emergency response centers, and

(4) implement any other measure as assigned by the
National Nuclear Emergency Response Center.
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o TPC Radiation Laboratory being the key
member of theradiation monitoring and dose
assessment center isin charge of establishing
and maintaining the radiation monitoring
equipment using for emer gency events and
actually implementing theradiation
survelllancetask during the post-accident.

| ntr oduction

o Theradiation monitoring work during the
emergency period in Taiwan used to be executed by
human action.

» According to instructionsfrom RMDAC, workers
reached to the specific spot and used portable
instruments (such as survey meters, air sampler etc.)
to measure the doserate and collect air particulate
samples.

» Radiation data were passed back to RMDAC by a
radio (walky-talky) or mobile phone then.
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| ntroduction

o Connecting detector manufactur e capacity , 3G
mobile phone technology and communication
environment in Taiwan, many kinds of the
mobile environmental radiation monitorsand an
emer gent radiation monitoring and
demonstration (ERM D) network are developed
by RL/TPC to strengthen the ability of
environment surveillance during the accident.

11

| ntroduction

o ERMD network joining with the mobile
radiation detector saccomplish an automatically
data collecting, real-time data transmitting,
wirelesscommunicating, inter net integrating and
screen displaying oper ation patterns.

o It shall be effective and helpful for the
environment monitoring tasks while the accident
OCCUrs.

12




| ntroduction

o ERMD network also mergesthe monitoring
data collected by theroutineradiation
monitoring stations coming from AEC/ROC
and RL/TPC.

o By way of theinternet and Googleearth, the
network could easily demonstrate thereal-time
data on the screen.

13

Radiation surveillancework in
different stage during the accident

o Accordingtotheanalysisand planning
report of the public protective measures
within the EPZ, environmental radiation
surveillanceduring the accident is executed
by different wayswith different stages.

o Basically therearedivided three stages
during the accident, those are early stage,
middle stage and recovery stage.

14




Radiation surveillancework in
early stage during the accident

o Sinceradioactivereleaseis still limited in the
containment in early stage, environmental
radiation surveillanceis mainly executed by
routineradiation monitoring stations
established and operated by TPC/RL and
AEC/ROC respectively.

15

Radiation surveillancework in
early stage during the accident

o Thereare3routine networksfor environmental
monitoring purposewithin the EPZ :

OHPIC network located around the boundary of
the NPP(5 stations operated by TPC).
@Environmental monitoring network installed in
high populated area near the NPP(5 stationsrun by
AEC/ROC).

©EPZ radiation monitoring network located
among 5-8 km region within EPZ especially for the
downwind area (7-9 stations operated by TPC).

16




Radiation surveillancework in
early stage during the accident

o Thosedata collecting from 3 routine
radiation monitoring networksare polled
together by ERMD networKk.

o Through the monitoring data are wholly
disclosed on the screen, the status of the early
stage during the accident can be easily
handled.

o Itisreally helpful for decision making and
action taking.

17

Radiation surveillancework in
early stage during the accident

o Considering theradiation doserate
distribution, reactor damage information
and wind direction, thefollow-up detection
plan isdone by RM DA center.

o At least 10 mobile environmental radiation
monitorstM ERM) in early stage are
temporally installed on the planned spots.

18




Radiation surveillancework in
early stage during the accident

o MERM can automatically detect the
radiation doseratefor 2 daysand transmit
the data every minute back to the server
installed in RMDAC.

o Integrating the data coming from theroutine
radiation monitoring networksand MERM,
aradiation doserate map projected on the
screen can be obtained.

19

Radiation surveillance work in
middle stage during the accident

o Radiation release quickly increasesin the
middle stage during the accident, additional
MERM (more than 40) being dispatched to
thecritical areawithin the EPZ will be
necessary.

o In themeantime environmental samplesare
taken in the highly contaminated region and
analyzed by gamma spectroscopy to realize
the scope and status of the accident.

20
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Radiation surveillance work in
middle stage during the accident

o Depending on the status of the accident,
specific detection plans, such as patrol
detection on the road/by the sea/in the air, will
be possibleto conduct.

o By means of the automatically detection, 3G
wirelesscommunication and built-in GPS of

the MERM, the patrol detection planscan be
easily carried out.

21

Radiation surveillancework in
recovery stage during the accident

o Reactor damages are progressively controlled
and radiation releaseisgradually decreasein
therecovery stageduring theaccident, hence
dispatching largenumber MERM to execute
surveillancework isnot necessary any more.

o Radioactive determination in the samples
especially taken from the highly contaminated

areaisthe major task in addition to routine
radiation monitoring work.

22
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Specification of mobile radiation monitor

o Basically MERM iscomposed of radiation
detector, GPS and industrial PC.

o Two kinds of detectorsinstalled in different
mobile radiation monitoring system are Nal (T1)
detector and plastic scintillation counter.

o Nal(Tl) detector isused to collect the gamma
spectrum at the contaminated spot and the
plastic scintillation counter isused to detect the
doseratein the environment.

23

Specification of mobile radiation monitor

o If necessary, weather instruments, long-
lived lithium battery and camera could be
installed in MERM.

o All data collected by varioussensorsare
integrated by an embed industrial PC and
real-timetransmitted to the server by way of
a 3G communication network.

24

12



Specification of mobile radiation monitor

B Radiation monitoring information taking
from the server is processed by a specific
program linking with Google Earth and
demonstrated on the screen installed on the
wall in RMDAC to follow up the progr ess of
the nuclear accident.

B That providesareferenceto take actionsfor
shelter or evacuation of theresidents, even
taking iodine tablets.

25

NaII(TI) Detect

Mobileradiation monitor can integrate different
data collecting from various sensors.

26
26
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o FagT —

Mobile Radiation/Weather Monitoring Cart

3G Smart phoneisused to analyzing
gamma spectrum and data transmitting.

Nal (TI) |

A i EEE 17 1107

Portable Radiation/NuclidéAnaIyzing Box
(Nal (T1)) detection box

14



Plastic Scintillation

Counter {"\

. . [
) card
=8 .
: --

Industrial PC .
: (MOXA)

M obile Environmental Radiation Monitoring Box

Emergent radiation monitoring process

1. Using internet network and a specific
program linking with Google Earth, routine
radiation monitoring data capturing from
RL/TPC and RMC/AEC arerevealed
instantly on the screen in RMDAC torealize
the contamination statusin early stage
during the accident.

30
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B (Y 2 = 70/0648 %

A map shows doserate data collecting from 10 stationary
routine spots around Lung-men NPP

31

Emergent radiation monitoring process

2. The staff being in charge of environmental
surveillancereach the scheduled detection spots
and hang the mobile radiation monitor box on
the hook , then immediately return the center.

3. Data collected by various sensor s automatically
transmit to the server located on RMDAC by
way of 3G communication network.

32
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Specific spot for deposition Mobile radiation monitor box is
in the nuclear accident hanged on the hook of the pole

(Emergent Radiation Monitoring and Demonstration Network).
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(Emergent Radiation Monitoring and Demonstration Network).

Mobile Radiation Monitor+ Mobile Radiation/y
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Surveillance Teams Commumnication via Radio

(Emergent Radiation Monitoring and Demonstration Network).
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(Emergent Radiation Monitoring and Demonstration Network).

DMobile Radiation Momnitor+ Tobil hations
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(Emergent Radiation Monitoring and Demonstration Network).
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Superiority of Emergent Radiation
Monitoring & Demonstration Network

o Emergent radiation monitoring networ k
integrating radiation detection, GPS
position, weather measurement, 3G
communication, Google Earth and
photography has constituted a complete
radiation monitoring system.

o Using numerous data taking from stationary
and mobileradiation monitoring stations
can easily form aradiation doserate map .

39

Superiority of Emergent Radiation
Monitoring & Demonstration Networ k

o It ispossibleto executealong-term and
real-time monitoring task by way of
assembling a long-lived lithium battery.

o It isnot necessary to consider staff
contamination and material supply
because doserateis measured
automatically by the mobileradiation
monitoring devices.

40
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Superiority of Emergent Radiation
Monitoring & Demonstration Network

o Using GPS and 3G communication, data
correction have been improved.

o Viainternet network, web page and screen
display, radiation information can easily
and conveniently demonstrate on the screen
in RMDA center. It isuseful for realizing
the tendency of the accident and making
decision by the supervisor of RMDA center.

41

Exercises of nuclear emergency responsetrill

= Google Earth
BRE BREE W) TRO S SRARE
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he surveillance routes and scheduled detecti
spotswithin 8 km from Chin-san NPP 2

EE

21



Exercises of nuclear emergency response trill

L]

Radiation doserate map collecting from the mobile
radiation monitors (no. 18 Nuclear Safety Drill,2012) ,5

UEE MOXNA
110.26.110.183
009028048735

FHIHRERE 2011-03-30 13:37:08
=== N FHEEHE 2
ERMGB 0.049221 uSv'h ERMGB 0.0450
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\ ———
§ EE 21 2°C FE Omm ElpE 0ms JRALE SRS AR Eif':m 2010-11-171
GPS: 25.096992,121 457847 [
YRR EE 25M SR O kmh = i
FREER

Photo Not Available

> Theupper figure showsradiation and weather infor mation
collecting from a mobile radiation/weather monitoring cart.

» Thelower chart representsthe doserate trend with the
measuring time.
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» Theupper figure showsradiation information collecting
from a portable radiation/nuclide analyzing box.
» Thelower chart representsthe doserate trend with the

measuring time.
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The gamma spectrum collecting from a portable
radiation/nuclide analyzing box (Nal (T1)) at the spot
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Exercises of nuclear emergency responsetrill

oo >

lo.0301
lo.0z66
lo.0235
lo.0203 _—____.__,__————-‘__‘_'—_—"_.—_’—
0.017
.

= il L . B} 2012-09-04 13:37:42 & 2012-09-04 14:36:32
A vehicle supported by the special forces
carriesthe MERM to execute the patrol Thetrail of patrol detection on theroad.
detection on theroad. 47

Exercises of nuclear emergency responsetrill

IEENEET]

A military helicopter carriesthe MERM to
execute the patrol detection in theair.

Thetrail of patrol detection in theair.
48
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Exercises of nuclear emergency responsetrill

FFf2012-09-04 12:11:27 B 2012-09-04 13:34:53

A coastal guard boat carriesthe MERM to . .
execute the patrol detection by the sea. Thetrail of patrol detection by the Sf:"

Summary

o Emergent radiation monitoring
network integrating automatic
detection, multiple information, real-
time transmit, GPS position, GSM
communication and website display
function constitutes a complete
radiation monitoring system during
the accident.

50
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Summary

o Through alarge number mobile
radiation monitors detect
simultaneoudly, a

can be obtained.

o It isreally useful toreveal the
radiation monitoring information
instantly projected on the screen in
RM DA center for judging the
tendency of the accident development
and taking actions for the public.

51

Many thanks for
your attention.
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Enhanced Measures and
Preparations of Radiation Protection
in TPC after Fukushima Accident

Hsin-Yi Chiu, RP Engineer
Taiwan Power Company

i 1 - November 27t 2014

The Location of NPPs

= CHINSHAN

KUOSHENG

s i (BWR -- 636 MWe x 2)
o Commercial operation
in 1978, 1979 (BWR -- 985 MWe x 2)
Commercial

e EE

Commercial operation in 1984, 1985
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The Enhanced Measures of Radiation
Protection

Assumption:

nearby roads prevent to NPP, loss of offsite power(it needs several days to
recover), station blackout, loss of coolant accident, the failure of
containment, worst to general emergency accident(GEA).

Main ldeas:

It provides each NPP’s self-preparation on radiation protection needs of
emergency saving at least 7 days.

LT -

WHAT ABOUT LOSS OF
~JFSITE POWER?

=

The Enhanced Measures of Radiation
Protection

Guideline:

1. The Radiation Protection(RP) and Dose Management of field workers

- Internal RP is achieved by Whole Body Counting, Working Environment
Radiation Monitoring and provides necessary individual RP equipment
when airborne.

- Shortening exposure-time is more important than Shielding protection.

- Dose management is based on EPD, but TLD is still official dose record.
- Prevent to unnecessary dose, the dose-rate monitoring should not be
taken when the site is under high radiation.

A
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The Enhanced Measures of Radiation
Protection

2. Monitoring the high radiation area on site

- draw the emergency work path in advance.

- remove the high radiation barrier or decontaminating it in advance.
3. Reducing contaminated spread

- radiation dust, radiation liquid, radiation nuclide concentration

|€gﬁ\$|
‘E& TAIWAN POWER COMPANY

The Enhanced Measures of Radiation
Protection

Organization:

1. On-site

TSC, OSC, HPC(Health Physics Center)

. Radiation Laboratory

N

Off-site Environment Radiation Monitoring

EPD and TLD emergency Recording

support RP manpower, RP equipment
3. Headquarter(Nuclear emergency response center)
- report to central government, decision analysis and call-out for rescue.

|€gﬁ\$|
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The Preparation of TPC on Radiation
Protection

Set Supporting Plan:

- Manpower, build up RP database including experts and field workers.

- List Daily Work Items in the damaged plant in advance.

- Estimate the needs of RP manpower support, and adjust to routine
workers in other unplagued NPPs.

|€gﬁ\$|
‘E& TAIWAN POWER COMPANY

The Preparation of TPC on Radiation
Protection

The RP Equipment and miscellaneous for field workers and rescuers:

- Check and List each NPP’s RP equipment and misc. in Storage.

- Set the plan for damaged plant.

- Estimate the needs of RP equipment and misc. and adjust those in
other unplagued NPPs.

|€gﬁ\$|
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The Preparation of TPC on Radiation
Protection

Estimate the habitability of field workers and rescuers:
- Make sure the temporary living area.

- with individual air condition, with HEPA and HECA, if none, provide
the close-cycle air filtration system.

- with drinking water filtration system.
- Daily Essentials storage.

Apocalyp:

The Preparation of TPC on Radiation
Protection

Renew on-site emergency RP plan:

- Estimate each NPP’s emergency plan is suitable for the condition
under general emergency accident(GEA).

- Estimate the alternative RP strategy (ex. Potassium lodine, breathing
mask, activated carbon filter, etc.)

- Estimate the impact and strategy of emergency accident under
existing legislation.

Gy,
"%/ TAIWAN POWER COMPANY
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The Preparation of TPC on Radiation
Protection

Enhance the RP training course for Rescuers:

ex: military soldiers, firefighters, medical practitioners

- individual RP equipment training, walk down on site.

- especially focus on RP philosophy, self-protection, the Inform of
environmental radiation risk on-site.

- invite rescuers to join the annual drill

- each NPP should take the responsibility for RP Training and interact
with rescuers.

- 2014 Nuclear Emergency Exercise in Taiwan(VIDEO)

£ TAIWAN POWER COMPANY
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We set plans and keep going on.....

Spontaneous

Response

2 TAIWAN POWER COMPANY
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ISR
Thanks for your attention!
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