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op 06/02: 60 psv/h

1m van opstaande wand van DB (werkhoogte):
+200 uSv/h

op 06/02: 65 pSv/h

Tegen warm en koud been: +400 uSv/h

®0p 06/02 Maximum 190 uSv/h

& I het midden van de NST, thv de benen:

280uSv/h
op 06/02; 190 uSv/h
T

In het midden van de NST, thv 1m boven de B
benen: +100uSv/h
op 06/02: 120 pSv/h

* )

~

I
In het midden van de NST, thv 1m onder de
benen: 2200pSv/h
op 06/02: 150 pSv/h

Gemeten op 22/1 /2012 door Peter Mutert (mby Automess en Teleector)
Gemeten op 06/02/2013 door Wilfried Smolders
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Fugen Decommissioning Project

Dismantling Work in 2012 (controlled area)

No.1&2
Feed Water Heater
(The condenser inside)

The middle part
of Condenser B
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Fugen Decommissionin g Project

Progress of laser cutting test in the water
> >

Laser head Water tank

Filter for particles
__in the water
I

settling
solids
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Roadmap for Recovery and Decommissioning

| Roadmap for immediate recovery |

2011.4/17 2011.7/19 2011.12/16
2011.3/11
Road Map STEP 1 STEP 2
Steady Significant decrease of
decrease of radiation release
radiation Stabilized RPV
release temperature

Roadmap for Decommissioning

2011.12/19
Roadmap v =2 years =10 years =30-40 years
Current status
(as of may 2013)
STEP 1,2 Phase 1 Phase 2 Phase 3
Stabilization Start of fuel removal Start of fuel Completion of
of Reactor from storage pool debris removal Decommissioning
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&9 TOKYD ELECTRIC POWER COMPANY

()P 5Eas
£ HAIFPRECER 1 FEEL T 58 iehy HARAT T

o 4 SRS FARBIZPARIE 2 S B AR SRR -

o HINESEIR SRR N Z FrEE A Z U M BE R YIER MR B > TR
AR ERER M - WEMERTR ST SERARI E R EH/ NS 1 mSv #YK
% o

o D NAERFIREHIN ERS 2 Al -
o ETHIEEINRIREILIREAVERTS -
o L TUIEEBUR LRI G KR E -
ST 4 SR8 2 RN ER Z st B TIF - B
o SRS 5 RIS FRAZPARI R > B 2011 4£ 9 H 21 HA#E(T 2= 2012

F12 Ak -
o ARSI by i EE > 2285 - H 2012 4F 4 A 17 H¥EE#ET £ 2013
FEAYEE -

o WNEHEERAIIEF-H 2013 5 12 HBfh » BAZAE 2013 FERATRETEHL ©
BRRIS ER AR AR S 2 T
o FIEG: FHG S AS TG ES LA » S8 S4m > FEdLIA & 19m > SR EE
5Tm e
o MLRIE

18



BT S 5 55 P BT A AE 2 e R A W 3 B2 ek D T 1 M k- gt B
£ IHTEE 2013 555 | HREEBIRE > Ry T R REENHE 2 /KCE
THEE R E T A Z BRITE R TR AE A2 L AtERa T R [ (K
1& > RHE 2013 555 2 (SRR EE N TR D B s B R Z
A TTAF -

8.Hamaoka % AE ZE g
(DE=aiA

VERIZERILETA 5 B4 > R 1 K 2 SRR TEETAE 2011 SR BT HAE O

FOETTINRE TAR - {H7E 2008 &L TR EE A& » ZENEAMRT © It

2 ESPEAHIE BWR » 7351 Ky S40MW K 840MW » 25— FER FURTE 1974

HER 1978 4 > TAE 2009 Fe4s 1E AR o HAOE A% B (Hamaoka Nuclear

Power Station)H HZ 2011 4 311 tEEHIES 38 BEHE S B 2% K

Filg » Ryt R e - & hmET R B S SR R

o B T EVEIN 22m(FUEHE 18m » BEEE 4m) 2 AR > 4R E
1.6km > SAEE/KEUK CRREUE 4m SEVHE/KES - HIE TAZLE 2012 41
12 HJE5ERL °

o Ryt te TS AR T HLE T B it  FERIE R 40m 15 B
TR S B L E Y -

o TEVEHN 30m iR B AR K > Br R K &2 9000 m'» 1 Ryt KEF (A

o ZTREERTGTIFEAVEH AL - IR HH =M% F
—rE N B 2 A RS R I /KO By i K T
| > FTER FHAYER ZE RS2 VHE S35 4E 30MHz~300MHz [ - ME(EHIED
BEIPRFILE 70km N » ATHE N HEAE 2013 42 3 H 5 HEtA - 5 _fd2
FIAHEBUESAHR - SOEE RSP HE LB - ATEE M IE 5T
th o PR ARSI FREIZE 10km £ 27km (N - 55 =fEZF]H GPS %
JgRikes 0 WWAGEEEZPKSE -

(Q)F L E A
FHEERIEERL 1~ 2 FRRAH BRI TRy AU (B P B
55 1 FEEZAE 2008 FFRAMAZE 2013 FERIRVAER T0F - TElEEHE - BT T
19



RN R TAE ~ 2&HIBRIT AF ~ MR sl & 00F - DURGE
Hrtat B L ERE Tk - PSRRI ER TIE - iniE
i e fEIEAZINRL > TRBRIEERT A Y RO AR ST - SR IRAYEE
A R R A R IE M B 5 SRARIVIARIA T - TORTAYEAL AT
KRR - st RGRISIEREY - RIMAEREERET e
KRG NEERGUETIRYS - EECREEERARE R E - AT H
FANFREER 20400 ~ SEER /KB EE (Clean-Up) Z247 ~ FIEREE PR 28I IE
B EES - BEHAI L - FBREEBRTIESIN > HEFE O &bk
75 LAE « FEIRBHER M S ARG &2 T0F - RISATE A Eht B nns
FGIRREZ (M > B MG R AR E PR Z % ~ SR 277k
HEIREEY & ket 2lrFZ B > DU R ER
M Ry st e eSS i B T 2V R SR
5 2 PEEEAE 2013 e EERRAGE T S eSS & U B R i 2 RS ER KRR (R
% PEPEERTHETHENT 2 2023 4 EfRZ 20T ~ RFEES B B
Prbr ~ LUK BCR R RS S Ve P BT P R A (R 56 - T BRER A%
PrE s Bt - L ESERINEEN & - AU S R e s 2 Ala
i - R EME - 2R TEREEY) 2 e B S Y - AR E
FEIEAR ST > MR B ABRE AR RS T - RRIEITH T
B
55 3 PEEEMERNE 2023 FHEE 2028 1k - i R e SR EmIsh 2 R e A
PRIFSE - (ELEPE PR PR AL R M RS YA B S e B L& I
ERE H RS HRA I SR T 2 s S RS AR an HI R B i S S e
5 4 PEE R ETE 2028 FEBHAEE 2033 F 1L RTINS IR
PrbrlESE o ERFBESRYNAIE YT ER R - R SRR A
UG AR SR BE E R VB TR E KB © TRRIFT A BRI E
e =B PRIR - RSV 0 PR R bk -
V8 ] B A R R R R AR - FRAS 1 R 2 SR VR YRR
& 48 EME > BEEEYERR P B I G T S By A E A > H
RO M BE B 4N 3% - B 1 &5 7 T - & 2 MRSV R
HAES RS B HEA Y - (F a8 B 2 RE - IR R (it
& 44 & 2 TWEECA ARG R M BE ) 2 BE Y (BT & Y MR e et
42 &S THHHLELYHAL 97% - Bl 46 & 7 T - HE 7y BE=YI(E B
TEERA Bk 2 TR Y 2 i B -
BT 18 7 TRV MRS - IR RS R E R 2R Ry 3 8 - 56
1 B SRR 2R LDAYEEEEYIKYA 200 W BLAEIE. O N ERGE
BZEE e Ve 5 WHEEVAREERE T - 56 2 BEHY
BRI B AR (T LOWYEEEEYIZTA 2200 W - ELFG0E. O N ERAERE 2 205
RZRRER ~ 2R RESS - DARETEIRIR B eSS E KR A0S - ISR
VAT RIEAE T2 T 2 e B - 55 3 J Ry Mk (PR Er P B 2R (R A L3)
20



AEEEEYIEA 14000 E - BLFE LZOVEM ~ EKEM ~ TSm0 R
fitn B R AE + 5 - LSRR R N LAY 2 AT R i BRI -
VB R bR e B R E TR > SR

(E )
=
T]
=H L5 | 2 5o
S %0 | 300
ERREEEE | 130 | 160
4E=t 380 460

9.Jose Cabrera % 5E &t
Jose Cabrera #ZRE BB R FADE A 55— BEFR 1% 2 X BB Hoim s H IR R 5L 52
AR > PEHIE bR T8 T AR © Jose Cabrera £ 88 BB R& A PEE—[0]
& PWR B - 258 E 160MW » DL UO. Folhke} - #EfiliRA 17 3 » RIERSHE
€ 2.82m ~ =/ 5.87Tm o ¥ IERSHIHRER TAE - i 5 EFEE: - 56 1 2
REEPEEL - BIEPRENEE RARBRATHYRER TAF 55 2 (BB SR EEE) - 55
3 PEEEIFPR I ERS tHRAHIE - 25 4 [EECEHEN IR EHE RIFEIERHEH 2%
i o 28 5 [EEEIRREIR - HATbR{E TIF#EITEIEE 3 FEEEIIT 45% > £
A FHARIEIE A UIBI S BB S g5ty T B> T 2S5 08 O JE S0 8 — R &
DI, - 3% @Y E ul 0P L TR A FIRF FE U B PR fERF S A > HEE
HUIBIEE KRS R 5 » Rt > &heafts - EhtLL T AVSEEHE T -
OFFRARE 2 21
@UELRIEIE R Ay =
@F &= fHH 3 FHEEEH tE]
@4E%RE D) B RERR
O/K U EERAESE =0
R R 1528 V)% » o] DAE IR E VBB (B A4S M EE R
w50 5 NE -~ B EssEmE - BEHBER 3 EIRAR

Insert A

InsertB

Insert&

21



Py lel g tililti Pl a
bed bod bt bt bed 4 LA
o T e T T T e N Y
L . LR - a- LY B A SR T Y ]
\ Y CRR Y. TR vw N Y
} ] L) VbYW
AR

I EIR AL 2 FEEYILL 4 TR 254 GWOREES » AT RIE -

Chips contalner

. GWC1 GHC2 G¥C3 GHC4
I 4 I

Chips container and the four GWC with inserts

AN

e
7
Z
7
?’/

KetERAKZREFT

o BRtGZ RS Z IR

o IA GWC mEZ e A

o BERIETAENER DR GwE b
o BUREREEY) 2 i B R T S

10.KRR 1&2 BH5THI S fEES
(HEFRERE
5% KRR-1 f KRR-2 @58 SRS - 73 BILE 1962 -5 1972 ki -
FE 1995 TR0 W A2 S JE 25 B 152 L A0 - IR Se B R e 2 S AHBR B - 5%
TER:

22



KRR-1 KRR-2

. . TRIGA Mark-1I TRIGA Mark-IIT

sles (KRR-1) (KRR-2)
apEHERE] (Hours) 36,000 55,000
MEErEE s (MWh) 3,700 69,000
AP THEE (n/em2-sec) 1 x 10° 7 x 107
R 20%, U 70%, U

G E AN H.0 H.0

AR graphite H.0

Pt B.C B.C

Q)P EREA

B KRR HrbRIIEAER 40T

NIESSTEEN = 1 =B > NEEOAEER = KESEERN
i = bR = BESTEREE L R -

IROHETT R SRR AR R Z JrBRAERE L AF - Jef Tt ¥ S R O S S A
Sl Z MEHE SRR > MR TERIE Z TR ~ b TS Rt PR
St - ERSEIRZ IR > AJoRIE Ok R RR SN > B8 Dl
FLIUIPRE S B 2 S BUE SRS N RSB 2 - MR RS
#e 2 IR UIEINTF -

HI S eSS TE SR P A (T Z bR L AE > RUpR A w7 VAT T D] > HEIH
TAE TR Z e ] 2 S BB o 2207 50 7 g A P Bl P B e 1
BMFENFHSIAEE - BB WG R R iR =G E 2 8.05 Ba/g - #F
BB e Tl > AR A e 2 S0cm > DJ&R 5 M HFRR 2 B 2R pE 2E 20cm Fiz
METER TEHEE ZE N ERREBY > 41 R - Ko iR E A =E
P& Ry 1.36mSv » {55 ICRP Fridask 2 AR & 20mSvly Fyfl -

23



HE  [EAKIEQSY) |EEREmSY)| AB | LIERE| R
[ FEZSHE 11 ~217 0.70 5 20 FEFER
BE 6 ~ 644 2.76 7 25
YE LR 7 ~ 364 2.13 8 10 AT HrbR
[FEsTEEE 39 ~ 131 0.66 7 12

£ KRR-1 & KRR-2 #rbr 2 /B A&t - EHy/EE Z LK E »
KRR-1:Eu-152(90.7%) ~ Co-60(6.3%) °

KRR-2:Co-60(64.4%) ~ Eu-152(32.2%) °

{LERAH i B A AZ AR AR A B DA T

Sk BN a2 HIAREE:

ARE IR HY B2 i Sk SO S YITE R R A I B R BE B R
ZRFIHIE R - BB AR H4E SR 5 (FSSRFF & 7 KRR-1 BRI&SERR
FEHVE MR o B IEHEIMEAERI T H TAEA #E 10 ~ 300 uSv/y> US NRC
FA7E 250 uSv/y » 1 US EPA RIFRZE 150 uSvly @ {HASGHE 7 J MR E
£ 100 pSv/y » Ehpi#ft > SMEREREE FK o J54YE 2 SHk /MBS AEAE T
Co-60 6.5x10” Ba/g ~ Cs-137 2.5x10" Balg > SHoMUIR E YT F4 N
FEAEAE Co-60 5.18%107 dpm/100cm” ~ Cs-137 1.18x10™ dpm/100cm” ©
REEB T METESHHE IR T/E  ETEE /,HJZQH RIERFHPTRE R &
GETHIE > Bk HE—EEE T 14 SR8 By e AR
TCEY 15 FE sy o (AR5 4 TR SR 2E 16 m’ @% BHHY554E Co-60 <
0.02 Bg/g ~ Cs-137 < 0.03 Ba/g ° 47#ta0 T

o SGULIRNHEG R EMEEENE]  BRHAYBEHEEREN MR

Co-60 (Ba/g) Cs-137 (Ba/g)
g 6.26E-3 1.20E-2
A& SRR o 3.89E-2 3.59E-2
HNFEELAE 6.50E-2 2.50E-1

ERYERE D a5 UET - BB TR

Room132 | Rooml33 Room134 Room137
Sy 19.1 18.7 19.4 19.8
RAEE 20.3 19.4 20.3 20.7
SRR 27.7

et BdELAB, cps 51
24



RBUTSAMERIRE > Frad e 5 sk B & BRI E Rl > DB RSB R
Z e b o EEGERIAAT

o SfEHERYET Kz MARSSIM 8 £ iYL 54

o FIEEISAIE 5 AERE 248 (BRHA Nal, GPS, WiFi K AHEHHES)

o HFE—EHHEMLIETETEHEE(VSDP Software)
FE#RBR KRR-2 S ME RS A A NV T B Y & > 3551 347 L 2001 4 ~ 64 5
4’ e 6 HEEESRAE 0 A1DA 2001 fRtREIEET4Y 1460 H o AR 251
THE AR E - B EEEY SIS - HE DR SEMH
&I ] KBS EE YRR - B f% &8 SR B B o R Y M AR S Tl A
FAZERERIMNE  BHE I EEY A 2 R ES Z BREYENT
=

Y AL
1 (179 i) 32 vol%
EEREEL (7194 ) 57 vol%
SE (187 ) 58 vol%

fHEE: DL 2001 fiEt &

HI#rRR KRR-1 S ERS A A= AU Mg 2 ) & » St 54 1 2001 #7~2 L 4m’
fii ke 1 s Er sl > 40LL 200 M R34 89 H - SMEBRVREEEY R E O
g - FARAE T 6.5 W ~ 8 2.5 W - FATEMG RS R BE Y B4y
210 R FEREET 150 )

11.Studsvik
Bl Studsvik PTAFRTEETAE » RIERIER - (EHAHSZEEE 4 - RiBEHE
Fift HE R 2 42 7% F-IH(TLG-ISDC/Yellow book)##} supervisor 2 manager 7 5E
o WTES  DIFEBZAYSE 1 supervisor £9754E 5-10 {E# i A & > ifi
—{[& manager RIJ&Y77%H 3-5 {I supervisor
Studsvik f2 R HYFRTEEAHERZEREA0 T

25



i
(it
I
i

SHETRE | | (REVIEE | | 328URF

R |

e i REEIFE 171

SHEEE R

YR
Bl T2

L A FE S I
e RS
Hl[ES
NHERR

[Z i & FARHHAE 248 2 ARbR TARFEASTERAE 2009 FERta#E T - (HEFYHAML
STEMNERE - DUNEUEZ B Article-37 & 2 IERR » (HIFREEPR{EETE
JETRFRAT - € 2009 FERRRZE 2012 £ - FRBRAUIUE S E 2R PRI AT
1B > NMESSIZEE IR S AR EE R e 28 2 Fl AE N BT AHE 2010 47 12
H 16 HE12011 = 1 H##R 2 55— o i EZAVRE R ERE 2010 4
FREHETTE 2013 5 > HATIEERTE TRRICEE] - ITHETAE 2014 FEAEREA
AT -

12. iE= K Whiteshell b5 & B Fr i85

(1) Whiteshell W52 EEFZHER 60MW Fll A RS A 2 W7 5 FE2S G
HAME 1965 2 1985 4F) » DU ENE ~ RS L T e = F 25 TEX
Bl - TR R eSS LIt ~ NI EESTHEE - PARHAZE DU AEY)
YrE EEGT R i TE S -

(2) Whiteshell W75 & Bz o ISR E RAVZSMEER & EE) - kY 1996 4
REAEA > 1997 FERREERRME - 1999 FR st ElE » 2002 FimiBiaig
SO > 2003 FEAXSEFRACEIR o HATEHE ARSI FRO&D)FEEL » 4T
HASER AT TAEA Building 300 2 ZE-C PSS M 8 R BERESE DL SE 05
e -

(3) FRAFEISEE] AMEC A EIETEZ HIEYORER G 4R - T RIRF IR
FRZZE LR S Ul ER G (T s S AN LA R > @R TR F &
NI  BESEY S R D R B T R EEY) - LS r e 4R b
TEERCR AR VIR E R - IFFEASEEE -

26



3.2 IR Ese It R 5% kg ol B R R 22
1. JAE Cadarache FZBERHFT H /0 B EEYIGE TS 5 bR

1963 FREREEYFFE - 19609 FI A HEIEE REYEEEE - T E
1983 A REFEAY By e HAE a5 o &CFE RN 40 FREIE R - pge gt
RAFHIEREYFGETEEIEE - IR EEY RS -
BPEELEAT 100 m® PR RN MBS EEYE R E2E - TEE4CE 1000 BT -
2011 4 12 AFdaFE—HtEEEY ARG SEAGHBHE - W7 2012 4EfE5E
RS AL AR MR 2 i B e - BB HE BB A 2 BHUTERQ)
T R AR 7 (P HIERSUINRE Q) BE Y TV R M E T B i e -

2. BRAZ= S & FTEFAH] ISPRA fZRERR IS R HERR R YA B a T

()P e L E A Bt
AstE HEEGR-RAFHER . EFSEEEEY)(0.18 m)EBEEAE (0 m) 4%
T BRI B E - LY PRI Ry 288 - AU b
BT Z Rt & > DU i RS BE Y BB AR & e BE 2 AT T
HRETEMRF 200 fLAR L1 fEFEA 45 m' BEER 2t imidls - WEsek
HUBR BRI A T —PE BoRF T TR P B R AR S e B 2 7]
TTHEWEE > AR AR 2 2B HITKE B SR R a1 B LUK e B BT
B2V AL

(2)Roman Pits {#{FHEEEYE BT &
Roman Pits {7 1965 2 1978 =[] - e B2 IR K 1 P[]
AR YRR 2 RIVGET - 9S%EEEYIZRE R Ispra-1 SERE A%
ST E T M B B i - 4ERERR 135 m - Horfr 67 m' Ry /KR SRIE - ARGt
= HEMARH Y Roman Pits i FEHA 2 KADE A L& aafeH - I
INEAE— i B o i LR PR A b T 2 R e 45
Rl ~ B ARER RS KR L - DURAE &SR T {RAEE
By BEHEYYE Z Rt E IR BRI R bR Z AT B F AP -

QVEF B LA EHEETE
JEFE LA A 1966~1988 AR » 48AEHE 1230 m' - (EFHRHEE F4Y
50 Aoy o AgtE B IRARIES B LML T E i - EEPETE
FOER BB R e i pm > R e B A RE 2 E 5 2 £ o
UK e & BB DU E R TR iR e B - H At S £ %
S bRE i < sca T ESE B T TR ELIFSE T - B bR B as b 2B (F
JEIEH#ETTH > FHAE 2015 4 5 AT L -

3. LEFIEF Burochemic #ZAFHE BR B i 15 a ==
Eurochemic AR EEHE F AR 80m > EH 27 m » = 30 m » JEAE T 451
BELTEIFE 55,000 m” > BEFE 12,500 m’ > B4 1,500 g > 3 7 [Z#E > 106

27



3.3

3.4

F& = (cel)45HE o Eurochemic FZENRI FHREERIEZERY 1968 FEFLA » 1974 4F45
o 1976 S ELFIIS BUFREE 0 1989 FBRAGHEETTIRTE » 2008 A58 A E—
P& B ARG 4R #ETTHRERESE - H AT R T s L aE sy i 2
PrERTERR > PRIER B 4EFERE SERE R TR - BEEEYIMEEAIEREE
LT -

. HZK Ningyo-Toge ¥REE TAZ HUOZENRHZ RIS b SR SR bR 15T =
FH JAEA(Japan Atomic Energy Agency)& & + 2 Ningyo-Toge BRI THEH (s
T & = =X AR BRI LR S X AR B 4E R < PRI E T - A RHR bR
TS 2013 AT T B A S B JE i 5 < IS Bl e T - RS
BRHVES R EE T B8 - BR TR C R ERERSS - IR I
Teflon #4'8 M < 2 PARLR4ERE S 2B S BALZ 3T nT iR ol 2  ThR
5 BEREET SBEEYIMEIEE » HRIZENEHE SR LR FE B fE
S ST S R4 610 WE)ZRHEYIE > SMFE -
2013 4F 1 AR o b B S B & 3 A A RNV T R 2
MBS RRIREE - SR EAEHR RS DR S AZ R R dE M PR A T rbR A
ALY 4 8 H R o

. JEE] Marcoule UP1 AR R B SR 1A T2
VA Marcoule UP1 WARHREEEG 5 1958 4FFaa= 1 » T Zpa B[ A o
TCE B R FENE 2~ FEAZSAEL > 1996 2 EdF » CEA K AREVA 4HAR
CODEM 45834048 - 1997 4F-4% (78 > 2004 4= CODEM f##elli i CEA T
FibRfatss
bRiat e HRTEE R B 5e PSR - T ST RBIAA &3S 58 - 5F
g DU Rz S 2 BRI ok i (7 A BURAR - (RIS E R
[Z FEFE 1 2 27 2B - 2016-2018 FERFEITRR1G A2 RS - FHET 2016
2B TRe R ESE -

e B

NI 1074 — g IR I e < Bz » AN Bl BE 5 I ACPDET &5 » 1
SR ER R A 238 s bR N R E B iTRE T - ARTAG
st FERZ R IR Al R SRR A — i T TR R AE - DIBE RS
Fagrak o WA T FERER R T R A F e U R BRI F 5
A (R A —) - e BRI e G BRFR R - B—
SEEMEE - LEEHS SR G EREAN e LERRAETEIACPDETE
HEITRTRIL GRII0FEE2E Z R R SIS M A8 - RHR A THE
RS ARSI T 2 B % B g3 (MB Meeting) - IE3F &6 5 ©

LV b
JAEA ity "R EREIR RS NEREEFETE"
28



(DRs MREEEST R S i e
HHABES EMEL 4 1% - JAEA BENRESIESGTE > sTHERIND
HIWLIE > I AT T E A TERIRHR A RN B s K& Cih (e 25
A > DABFZREY 150 2 BL/INEFAE BEEER 4T 300 A RETTZE R ESH] -
P B IS B A — 2 R o It TR BN R B 2 DA SR IS S [ - [F]BRAT
IR N B B A% SRS ERYNE S 3 A EANAEM LU EZE
W IEETT IR RS BN o BRZZch RSN - A ISR AN ORI
T T REEER G 10,000 (B I8 T T IR BRIGSE 5R
B R o R o R SRR B 5 P - 0 DR [BIBE e ) - BR S 5SS 7y
R4S RS > RS EMIEIL T M &S RS e 54 2 &I,

Qb5 A EE R TF
HABUF B 5 A AT fR &8 & DA S B ila 2 8% > 20 mSv/yr DL _EI&IEH
BIZRBUFEERRS 20 mSv/yr DU N ESRATH I T AT BN & EE3TT
AR BRI 20 £ 100 mSv/yr EIFFERZE 20 mSv/yr BT > 1 £ 20
mSv/yr @K ZE ImSviyr AT © JAEA B EHTIEE BRI MR I
ATERR T - (KBRS RIS SR E 7 By R IR B 2 AL &I (50
mSv/yr) » 8k fEE 2 EEEEQ0- 50 mSv/yr) » DU AT a2 4% I i
(<20mSv/yr) = H 2011 £ 6 H 2 2012 7 8 H 25 | g 5 & R E (KR
iR 30% LA 1 VVERRSTEE R Ry 25% « SR 5B R 7R
HILAE 1% ZE A RS I MR R 5 BT 28 > E i IE B R B B R i rp
TR BUR R T -

3.5 ZaEETEBIEWN A E] GreifswaldiX BRI F 2%

5 H 16 HEAR TAG &R LIHHIEEl EWN AEFE T » 2355 EWN
23] Greifswald £ FEROBREEFR T (ESE  ALHMEEERILERA SRR T FLE 78
FLRERPR R 57 B R SRR Pt &1 - ARRE T FLRR A% FE IR
S F1dL7 FHART 7 (Interim Storage North, ISN)FYE 4 - 382 CAFERAT
20 4 o AL PR R M e B PRSI P A T A A U 1R
EVHIFIE -

i PRARRE I FLA (SR B HIRHE > R I e L = F H 5
% M A s T B R R BRIV B MR P AL R - EITE 1990 AR TE
1H RS LI > 1995 SERHARRERAASAE R FLR 8% R 5 BITRAHAIRR
feata - RHERIE] 2 2015 4 - JFHREEEH 32 (EEIOT © Greifswald f2 &
PrEc/EsE L= EWN A= ER A SIEE - MIERAEERINT0 - sl
FISHPARERIESE E 1995 4F 11 FATE 5 SEIEBALG - 5 SRIRAIN IR T2 s
{EEE 17 REVER - JHB/5 AR RAEHY - [NELTE 5 5E%Faza > 2003 4
5 SRR SE A FE (3 22 ISN fFIL = 1 SRS M P BE  LAR (Y 2
EPEITPRIESEH 2004 £ 9 HBALG > EWN B 1753 iR TR e

29



WP Bl S S AR DB ESE -

FRRE ST FL B (A% PR 1 s T A BRI B R R S A AL PRI 5 14 > S
TTrbRIE EILTT TR F R - ST BN ERCE R 1R
Yy~ R TN ~ 2R EE RS F bR it o H P EEU R
SRR EEEET - MR EEEY SR el FREAHER 5 & - 5
Hh > AEFERHT LR TSI ERR E A TR 5B 15 - Bri5 i sV R (B ER bR
75~ WERVERTS. o UIBDT A ASREUSIGE S o BN AT - A0755R
FEA R FSREREMUIE &S - Hal{eSMERNE LB - £ F
FEHF B G EEEL I MR ERISHEUIEI TS - TR

30



B~ EREH

4.1
L.

2.

4.2
L.

2.

BRI AN E e R 2 INOECD/NEAKZ S T e s tEE H
OECD/NEA #Z&litib1at 8 < Frigiifiraiensl ek EEiett—E g EX0R
HEE » BEEEFERT 2 X HY BB SRSINg R ZRE L H
ZFRGETER N E F R R RN A% 2 o AR EE) SRS H R
SRR T = - AN EISZBLIEIZE 5 55721 OECD/NEA %3¢k
HEETERTERIER AR 54 EEak » gk DS EEZEEREITIK
EUIKREBEREY 107 Fok X 4F 1L EE 2 BRI EERTE ARSI - fa il g
REFEVF TR EFR R TIFANT LRI ENRENAEIE D
g BEIRNALNE e IERIREETE R IR AR IS EAA — B
[ BPE 2 IR firad sl @i A PR O EEEHERL » SR RIEE & IA
I - BN KA AR AR BHEEEHEZEEgHE TR
ABFEEZA > BREIEF N AR A ER e -

R —NEHZEHEGRENATE 11 H 21-22 H7EAE Issy — les -
Moulineaux Ky NEA ¥ Nz83477 - Bigg N Terry RERTERGlTEESAHE R
Dr.lvan 582 - BfEZR TAG 54 Z:E % — Wiy B 25 42 2% Management Board
Meeting &5 » HII AR NEHZ BEHET —E ORI ESIIERREET
=2 HFEZE > HiHFHF NG CPD shsf S BRI 2 2R - KeHE
BEA B PRI aR Bl e > RS 6 L I B R TE E RIS R I U 2 1R B A
BE > AAEHESZEEHRESORMEEM Z EEHE SR ESERNE -
Terry SJe4:7E TAGS4 g H R SRS ARKMEEEZ S g EgH PSR
> FEHE— HRSER I —RPR I EERTENS - AN T S UL ER
PricatsE 2 Er I - DLRIEH R B g ialE s F -

BRI BFR{E T E RN E

ARG #E P InEA Whiteshell Wt EB= Rt EIRHRTHE L - $HE25

TSR 1 2 H IR - B3R E AMEC A &fF > (PR

BRI S AR T BIRGRAER 5 BRI A A 0 a8 ARV - AU T 5 =

PIEATTAR - bRy I T S Y MR 2 B e — D 7 U M R =

P o IS TR EIESRBCR AR IS Y E 8 IFE EEA

NEIARAGEAE AR ARG 2 -

Sro S ER T EEHRANE - #IRA LN Z S E R

(WAEEAIPRAT BB TR BRI R A A TAE - DU R RPRIS IR - P
PR EIFERIEE LE A BRI E -

(S SEBE T 3 B BR {F S b e Bk R i A2 DU 5 =0 BURCD TAEA
B2 ZiESTHE -

Q)R ER I PR st S AR AU S MERE T 7585 5 ME SR AT il B AR (R R ek 46 2

31



TTHFBRIESE -
() RERT R EH G R BRI MBI e B T O S SR B R -

32



ffif— ~ CPD IEFE B RSB FR%

B %
Belgium
Canada

Chinese Taipei
France

Germany
Italy

Japan

Korea

Slovak Republic
Spain

Sweden
United Kingdom
USA

EC
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1_

PrigatsE
BR3-NPP, Eurochemic Reprocessing Plant
204A/204B Bays Chalk River, Tunney's Pasture Facility,
Whiteshell Research Laboratory, Gentilly-1, NPD
PHWR
Taiwan Research Reactor
EL 4 Brennilis, Bugey 1, Elan 1IB, AT-1 La Hague,
Rapsodie (FBR) Cadarache, G2/G3 Marcoule, Saclay
High-Activity Laboratories, Melusine, Phenix, ATUE,
APM Marcoule, UP1 Reprocessing Plant Marcoule,
Basic Nuclear Facility No 57
MZFR Karlsruhe, KNK Karlsruhe, WAK, Greifswald
NPP, AVR, KKN Niederaichbach, HDR Karlstein
Garigliano NPP, ITREC U-Th reprocessing plant, Latina
GCR
Fugen NPP, JPDR Tokai NPP, JRTF Tokai, Plutonium
Fuel Facility, Uranium Refining/ Conversion/Enrichment
Facility, Tokai 1 NPP, Hamaoka 1&2 NPP
Triga Research Reactors KRR1&2, Uranium Conversion
Facility
Bohunice A1, Bohunice V1
PIMIC remediation, PIMIC D&D , Jose Cabrera NPP,
Vandellos 1
Studsvik Active Central Laboratory, Research Reactor
R2/R2-0, Barsebéck NPP
BNFL Co-precipitation Plant, WAGR Sellafield, B 243
Intermediate Waste Recovery
Portsmouth GDP, West Valley Demo. Project, FEMP,
Shippingport, EBWR, Fort St. Vrain)
Legacy Waste Retrieval
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Monday 13" May

08.25 Members gather in the meeting room. 05
08.30 1 | Welcome, round-table introduction, 10
organisational announcements.
08.40 2 | Approval of agenda 5
08.45 3 | Chairman’s, Co-ordinator's Remarks 10
and Opening Business
08.55 |4 | Summary Record of TAG 53 5
5a | Status Reports from Reactor Facilities:
09.00 i. AVR Norbert Hess 30
09.30 ii. Bohunice A1 NPP Martin Macasek 30
10.00 | Coffee Break 15
10.15 i. Bohunice V1 NPP Jozef Haring 30
10.45 i. BRS3 Sven Boden 30
11.15 iii. Brunsbuttel KKB Hermann Langer | 20
11.35 iv. Fugen Hiroshi Otani & 25
Goro Soejima
12.00 Break 120
14.00 v. Fukushima NPP Hiroshi Takada 30
14.30 vi. Hamaoka NPP Monotori Nakagami 30
& Kenta Kawai
15.00 | Coffee Break 15
15.15 vii. Jose Cabrera NPP Manuel Ondaro 35
15.50 vii. KRR1&?2 Jeikwon Moon 30
16.20 | Adjourn
Tuesday 14th May
08.30 Assemble and announcements 10
08.40 i. Studsvik Robert Hedvall 20
09.00 ii.  Whiteshell Craig Michaluk 30
5b Status Reports from Fuel Facilities:
09.30 i. Cadarache Facility #56 Eric Gouhier 40
10.10 Coffee Break 20
10.30 i. EClIspra Francesco Basile | 30
11.00 iii. Eurochemic Robert Walthery | 30
11.30 iv. Uranium refining and | Noritake 30
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Conversion Facility Sugitsue
12.00 v. UP1 Eric Cantrel 30
12.30 Break 90
14.00 6 | New Projects (status)
i. Chinshan NPP Unit 1 & 2 (Taipower | Hseun Chi Hsiao 30
Company, Taiwan) & Yu Ting
14.30 7 | Country Reports:
Fukushima  Daiichi NPP  Accident | Hiroshi Rindo aE
Recovery Report
15.15 Coffee Break 15
15.30 8 | Task Groups
i. Task Group on Nuclear Site | Terry Benest 10
Restoration — Progress report
15.40 9 | Future meetings of the TAG 10
i. October 2013 — Japan
Dates and contact details to be
confirmed
ii. May 2014 - Sellafield
iii. October 2014 — Volunteer required
15.50 10 | Election of TAG Chairman 10
a)Nomination of candidates for
TAG Chairman.
Election for the position of TAG
Chairman
b) Possible nomination and
election for Vice-Chairman
16.00 Adjourn
Wednesday 15th May
08.30 Assemble and announcements 10
08.40 11 | Topical Session:
General Project Management good 15
practice as applied to major projects in
any industry.
08.50 a) Invited presentations: To be informed 0
The EWN Project Management System
10.00 | Coffee Break 15

Members presentations
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10.15 i. Improving Project Delivery — | Craig Michaluk 30
AECL Whiteshell
10.45 ii. Long term/lifetime Planning for | Eric Gouhier 30
decommissioning projects
11.15 ii. TBA Martin Macasek 30
11.45 b) Written Question session 60
12.45 c) Subject for Topical Session at 10
TAG 55
12.55 12 | Closing remarks, meeting adjourn 05
13.00 Break 90
Free afternoon or time to allow the
meeting to overrun.
Thursday 16th May
08.00 Board coach at hotel, 45
(Note: Attendees must have
photographic ID — Passport etc)
08.45 Arrive, register etc 15
09.00 Presentations and tour of Greifswald
NPP
16.00 Board coach and return to hotel 45
16.45 Arrive at Hotel

Friday 17th May

08.30 Board coach at hotel — Travel to airfield.
11.30/ Arrival at the airport  11:30 (12:00)
12.00
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Decommissioning Plan for
Chinshan Nuclear Power Plant

May 14, 2013
Yu Ting
Taiwan Power Company
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. Background and regulations for Nuclear Power Plant
Decommissioning in Taiwan

5. Planning and Scheduling for Chinshan NPP
Decommissioning
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6. Budget Resource for Decommissioning
7. Conclusion
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Electric Power Distribution
in Taiwan

& 2 & & H « 4 Taiwan Power Company 2

Tatan 4384MW

2012 Taiwan Electric Power Tams7-0 2o P P
Installed Capacity : 40,970 MW

Tungsioo 1.806MY o
Tungsiao Retuild 2.880MN 3=
Under Const

Chinganan Hyar
T 36BMW Under Const.
.|| Bnai Hyaro Renatilitation
A

2012 Installed Capacity Profile e im,h\\ /) L4 . WBZHL ,
Hydro (Pumped Storage) 6.4 % “m‘%ﬁ.ﬁ:ﬂ?:’“ﬁ“_rﬁ;_._.g T e
Renewable 6.8 % ';:ﬂf:“::m

Coal 27.6 %

0il 8.0 %

LNG B70% e

Nuclear 12.6 % e \

Cogeneration 1.5 % T h:u;n. J\
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Nuclear Power Profile and Capacity
of Taiwan

&) 2 & % D« 3 Taiwan Power Company

\_Chinshan ‘ ‘ Kuosheng

In 2012
Nuclear Installed Capacity
5,144 MW




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

A
Chinshan (CS)

il Maanshan (MS) [E&

T |

& 2 & & H « 9 Taiwan Power Company 6

— Three nuclear plants with six units and 5,144MW
accounting for 12.6% of total installed capacity in 2012

— Nuclear power 38.95 billion KWh accounting for 18.4%
of the total electricity generated and the capacity factor
89.93% in 2012

— Lungmen Nuclear Power Plant under construction,
93.34% completed as end of 2012

I nstalled ; Capacity
f ; Commercial Reactor
Plant Unit C(::\l\;/)l%vm)ty Operation Type Fz%c{gr
. #1 636 Dec 10,1978 | GE BWR 96.40%
Chinshan
#2 636 July 15,1979 | GE BWR 90.73%
#1 985 Dec 28,1981 | GE BWR 101.83%
Kuosheng
#2 985 Mar 16,1983 | GE BWR 87.21%
#1 951 July 27, 1984 WH PWR 87.21%
Maanshan
#2 951 May 18,1985 | WH PWR 89.61%

Maanshan

%) Taiwan Power Company 7




Introduction of Chinshan NPP

%) 4 % % H « 4 Taiwan Power Company

BWR-4 / Mark-I Design

Secondary Containment:
= Spent Fuel Pool

Steel Containment Vessel Reactor Vessel

Primary Containment

Suppression Pool/Torus

Cutaway View of Chinshan Reactor Building
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Flow Diagram for Chinshan NPP

Containment

Condenser

tu——' c?
= m—

Heaters

Employee Background Profile

TOTAL : 552 Employees

Engineering Operations PhD & MS
35.3% 22.2% 10.4%

’ ’ Vocational Other

24.6% 4.8%

Administration Maintenance

10.10/0 32.4'0/0 College
60.2%

& 2 & & H « 9 Taiwan Power Company 1
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|
« Raw Water Reservoir (100,000 tons capacity)
e Wind Turbine ( 660 kW x 6)

e o * N . = =

Eﬁ‘fz 2 & % D« 4 Taiwan Power Company 4|

Independent Spent Fuel Storage Installation of
Chinshan NPP (Phase I)

oType: NAC-UMS system
eStorage capacity:

1680 bundles/30 Canisters
o(old test of pre-operation:
8 Nov 2012(completed)

eHot test of pre-operation:

Aug 2013(two canisters

will be test-loaded)
e(Operation license approval :

April 2014

%) 4 % % H « 4 Taiwan Power Company 15






Background and Regulations
for Nuclear Power Plant Decommissioning
in Taiwan

&) 2 3 ® b~ 3 Taiwan Power Company 18

Background for Decommissioning

e President Mah declared new national energy policy
during press conference on Nov 3, 2011.

e On the premise that no power shortage, maintaining
stable utility price, and reduced carbon emission have
been met, the existing three nuclear power plants will
be decommissioned on a steady and progressive basis.

e Taipower is urged to plan for early response and
associated preparation work.

&) 2 & ® b~ 2 Taiwan Power Company 19
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Government Regulations

e Nuclear Reactor Facilities Regulation Act

e Enforcement Rules for the Implementation of
Nuclear Reactor Facilities Regulation Act

e Guideline for Nuclear Reactor Facilities
Decommissioning Planning

e Environmental Impact Assessment Act

e Standards for Determining Specific Items and
Scope of Environmental Impact Assessments for
Development Activities

&) 2 3 & b« 3 Taiwan Power Company 20

Regulatory Requirements for Decommissioning (1/2)

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

&) 2 & & D 3 Taiwan Power Company -
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Regulatory Requirements for Decommissioning (2/2)

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

e Taipower is required to submit environmental impact
assessment (EIA) for nuclear plant decommissioning to
the Environmental Protection Administration for
approval. The EIA should be able to demonstrate that the
decommissioning activities comply with associated
environmental laws and regulations.

&) 2 3 ® b~ 3 Taiwan Power Company 2

Decommissioning Plan Submittal Schedule for
Operating Nuclear Plants
Nuclear Power Unit Effectiv.e Operating Submittal Deadline
Plant License
1 1978~2018
Chinshan 2015
2 1979~2019
1 1981~2021
Kuosheng 2018
2 1983~2023
1 1984~2024
Maanshan 2021
2 1985~2025
&) 2 & ® b~ 2 Taiwan Power Company 23
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Planning and Scheduling for
Chinshan NPP Decommissioning

&) 2 3 ® b~ 3 Taiwan Power Company 24

Decommissioning Task Force

In response to the planning work for decommissioning :

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

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

&) 2 & ® b~ 2 Taiwan Power Company 25
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Chinshan Nuclear Power Plant
Decommissioning Taskforce

Vice President

Expert
Group
Group (Taipower) Consultant &

Specialist

I |

| l

DNBM

DONG (|cHiNsHAN(| DONS (| DOEP

Overall

I
1
1
1
1
|
1
1
1
!
= |
Working | _ advisory Group | i
:
1
1
|
|
|
|
|
|
1
|
|
I

Note: organization subject to change during execution phase

) % W% ® p 3 Taiwan Power Company

Planning and Scheduling

2012~2018

Preparation Pha

Study of decommissioning strategies and technologies

2012~2015

Cost estimate
Preliminary investigation and site radiological characterization

se

Preparation of decommissioning plan (DP) and environmental
impact assessment (EIA)

2016~2018

Submittal and approval of DP and EIA

2019~2043

Execution Phase

2019~2026

Transitional operation after plant shutdown

2027~2038

Decontamination and dismantling

2039~2041

Final site radiation survey

2042~2043

Site remediation and recovery

%) 2 & & b« 4 Taiwan Power Company 27
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Near Term Work Planning

e Perform estimation on radioactive waste amount to be generated
during Chinshan NPP decommissioning (2010~2011)

e Collect and analyze information on nuclear power plant
decommissioning projects (2012)

e Invite experienced vendors for presentation and technical
exchange on nuclear facility decommissioning experience (2012)

e Join EPRI Decommissioning Program and facilitate training and
benchmark trip to overseas decommissioning plants annually
(2012~ )

e Propose Decommissioning Plan in accordance with Regulatory
Guidance from AEC (2013~2015)

e Perform environmental impact assessment (2013~2015)
e Application for joining OECD/NEA-CPD Project (2013~ )

&) 2 3 ® b~ 3 Taiwan Power Company 28

Execution Phase

® Transitional operation after plant S/D (2019 ~ 2026)

1. Removal of fuel materials from RPV to SFP

2. Drainage and preliminary decontamination for non-SFP
related facilities

3. Installation of independent SFP zone

4. Maintain operation of SPF

5. Preparation for removal and transportation of RPV and large
components

&) 2 & ® b~ 2 Taiwan Power Company 29




Execution Phase

e Decontamination and Demolition (2027~2038)
1. Maintain operation of SPF
2.RPV and large components isolation and decontamination
3. Removal and transportation of RPV and large components
4. Decontamination and demolition of non-SPF related
facilities

5. Removal of fuel materials from SPF to dry storage facility

&) 2 3 ® b~ 3 Taiwan Power Company 30

Execution Phase

® Decontamination and Demolition (2027-2038)

6. Decontamination and demolition of SPF and related systems

7. Cleanup and removal of contaminated soil

8. Removal and transportation of hazardous and radioactive

waste

9. Demolition and removal of contaminated equipment and

structure material

&) 2 & ® b~ 2 Taiwan Power Company 31
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Budget Resource for Decommissioning

& % & & P« 2 Taiwan Power Company 32

Budget Resource

e Decommissioning work will be financed by the nuclear
backend fund which was established in 1986 for
financing Taipower’s nuclear backend programs,
including low level and high level radwaste disposal,
spent nuclear fuel dry storage, and nuclear power plant
decommissioning.

e Asend of March 2013, the accumulated amount of the
fund was NTD 227 billion (~US $7.5 billion).

&) % & & P 2 Taiwan Power Company 33
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Budget for Chinshan NPP Decommissioning

e Preparation Phase (2012~2018) ~ US$16.5 Million
e Execution Phase (2019~2043) ~ US$600 Million

&) 2 3 ® b~ 3 Taiwan Power Company 34

Conclusion

e The decommissioning project for Chinshan NPP is
the first-of-its-kind for Taipower.

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

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

&) 2 & ® b~ 2 Taiwan Power Company 35
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We sincerely request your Kind support
for Taipower to join Co-operative Program on
Decommissioning and sincerely welcome
honorable guests from CPD

to visit Taiwan and the Chinshan NPP

Thank you for your attention !!

&) 2 3 ® b~ 3 Taiwan Power Company 36

Regulatory Managerial Strategy for Nuclear
Power Plant Decommissioning

e Regulators and utilities should be proactively seeking
international collaboration and attending conference to
assimilate relevant technologies and experience.

e Regulators and utilities should strengthen associated
research and development program as to form the basis
for introduction and establishment of decommissioning
technologies in the future.

&) 2 & ® b~ 2 Taiwan Power Company
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Contents for Decommissioning Plan

Chapter I. General Description

Chapter II. Facility and Plant Site Description

Chapter III. Plant Operating History and Critical Incidents in the Past and Impact
Chapter IV. Plant Site and Facility Radiation Characteristic Surveys and Evaluation

Chapter V. Important Systems, Equipment and Components to remain in Operation during
Decommissioning and Their Operation Modes

Chapter VI. Decommissioning Timetable, Equipment, Methods and Safe Operating
Procedures

Chapter VII. Accidents during Decommissioning and Response Measures

Chapter VIII. Decontamination and Disposal of Gaseous and Liquid Waste during
Decommissioning

Chapter VIIIL Types, Characteristics and Quantities of Radioactive Waste from
Decommissioning, Quantity Reduction Measures, Management, Transportation, Storage
and Final Disposal

Chapter X. Radiation Dose Assessment and Protection Measures

Chapter XI. Environmental Radiation Monitoring

Chapter XII. Organization and Personnel Training

Chapter XIIL. Nuclear Safeguards and Management of Related Equipment
Chapter XIIII. Security Measures

Chapter XV. Quality Assurance Programs

Chapter XVI. Emergency Response Measures

Chapter XVII. Plan for Reutilization of Plant Site and Buildings

2 3 % pH « 3 Taiwan Power Company
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