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Core : Pressure Tube Type

Moderator : Heavy Water

Coolant : Boiling Light Water
Output : 165 MWe (Proto-type)
Commercial operation : March, 1979
Termination : March, 2003

Approval of the decommissioning program : Feb. 2008
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B. R
2200 AWEAYEEREEE M R B Ay A EE RS TR - HrP A 100 AMERYE R 2 FEH
FEYERE 2 TR SERL - A 1200 AMRATEEE T H R BER © 99% HYF]
BRERET & (5x10" Bt L 2B -
C. T ZEF R e R 1%
T B R R S BRS » FHIA A B RE > 265 3 P BVl TAE— R - FHET
£ 2015 F Ay AT PRAE TAF -
a HEBUE T 5000 AMEFY 3500 MR EE RS F R AR R o
b. &HPIEIEARY 1600 BHARY FHY 1,200 $EEH A
c. &85t 39,000 S5 A R Y 16,500 S AR FH RS -
D.E B =T rFR(LABSAN)
.t LABSAN ¢ F R B 55 70 B 2K
b. & LABSAN SEERE HESZEETH] -
c.FHET 2015 FABRIAESEITRERIESE -
E A E S0y AR
a AR AR AR TAEAUIRN - s Rz i EAE: -
b R HEVE T 2R -
cHEEEFRIERET - LTI THE -
d IS E LR E U AR
c.FHEEE A A, -
e i S YR e bR T
a AT tHIERS TAEC S8R ©
b. CLRHPA S R BE R N BB 285 S AR PR 2147 -
. CAFER MR S I R R B Re s -
d. 4RSS R AR B ik -
e. LTI EVE £47 -
f.AF 2014 4F 11 H5eEE—E i BRI E T0F - FEEHRBR T/EA 2014
12 HBAGH#E T -
G.3 {EE R EER (LAVA) B S 2R T
a.2011 4F 12 B &E4rFRanE -
b Ry T A LRSI YA A E S B U BT -
c. PRI TR B EE AV E 4R -
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d.ERE EEERE -
e. EL4HEE LAVA M EAYEESHE - FHF#4Y 10m -
fAraeht s - Coe i E R AN - Bl @ BT AR(BCH telbot TB300
PR T 280 > HWMD £ 2015 4F 1 ARtGHEE - z%?%ux{%m;%%{ﬁ@@%&
B T AL (S B s - EORNEE BRI SRS T -
FENEEIE -
H.VEK $2U5 = W (E i AR R
TH{EE 55 78 65 2 (dried rinsing liquids)&Y 25kg » ELESHEI TR AT » FH(ElfE
TR AL R R A 40 T

Cs-137: 5.0x10" Bq
Sr-90: 9.4x10" Bg
Y-90: 9.4x10" Bq
Eu-154: 1.0x10" Bq
Pu-239: 1.6x10° Bq
Pu-241: 1.1x10" Bq
Am-241: 7.3x10" Bq
Cm-244: 5.1x10" Bg
Total: 5.0x10" Bq

LVEK /&f#zsiREE
a SRR e D B

b 73 T K AT R

c. FRlaRIE M U AL A
Cs-137: 5.9x10" Bq
Sr-90: 4.4x10" Bq
Y-90: 4.4x10" Bq
Eu-154: 5.0x10" Bq
Pu-239: 7.6x10" Bq
Pu-241: 4.9x10"” Bq
Am-241: 1,2x10" Bq
Cm-244: 8.2x10" Bq
Total: 1.5x10" Bq

J. VEK FYF-Efrks
1F 2012 4F 8 B EEHRREE > WAE 2014 4F 11 BEI46H5: T4E > TEST THH 18
@A -

15



HagE WAK R P ELBRAEHY TA1E:
TEHETTES 3 PE B EE) - BIFR M R RIERAVEF » FEFPRIEEAR YR RS
HETIE -

a LABSASN ZE=Vfr it -

b.BAEf VEK 1&fEEREH -

¢ SERCHFRR = i B R PR R Ty B 45 LA -

d.FFeE SR = i HLLW-tank JT{4

e FHEFFR VEK 518 KA IRGE R R A 1

2. BT B TIE A TRC ML RERR et B R B A 2
(1% B

RriFE A Tspra 119 JRC BFFEHENS - OTERIB I A FIRBET NS - TR

PRSI » FAFIRRZ AT B AR R ER T 50 474

RS SA R - R SR 160 8 6 km BEDREIENE R 3 (BHTSEAENS -

5YRIRE TES ~ THCP ~ IPSC %5 « AT = (Bl e ARG T o » fteeh (KRR

B3 757885 9 - Roman Pits o817 BESE) A H03 1 28 RO A O B (LA

(¥R e
A EPE B B A R T T2
TR AN BEREYE S [(TG26) © ELEEEREYIREH A [FRH] » % ahE
Mo AutE HIEARREHERE P ESEEEY)0.18 m)EBEEE 0 m)RitR
BRI B aiE > BRI tPEISEEEY) 288 » U LB 1
Frihaad > DU RIS REE YRR Gra B 2 m 17 - HATERF 200 fR LR
L1 R8N 45 m’ BEETS ZREARME - W Se AR SR PR o T — P& B
LT RSBV SRR S e B 2 AT TYERSE » M3 KA 2e 28 iR
sA R (EET AR LU/KOR RN E T A E H -
astEHE « PRIEEEVN RS E TR -
bEtERE - TERMEEEEREYIRVEEL » (L ~ mEGEETE )
c.atEZHkEY
o THEPEREEYIHVZH U FRER -
o PEFEEEEYIHILEE RS TR -
o BTSRRI (R TP (P B = -
d B BE T A
o TEFEEEEEY) FOTRAHL ~ FtE R EEFEIN E L iR
o 2014 £ 1 HRZ 2= FEHETRISEEEREY O5 emH -
16



o RN 2015 55 3 FHEGFR AN L2 [/HIET A -
o FEHENET AR & TEIEEEHEY) SOTR R (2018 455 4 F) -
e. PR B YIEL 5 e Mk
o {KIBEF KFIFLMTHES [(Technical Guide 26): H{EFEBEEYIL 5 EAOESE
B EAS 2 P EFSEEEY) -
o JROEEVHEERFMABE R HE -
o KRFEEVRFEFRET SR ANEN R E -
o BLHEAMAYRRERJTVALLEL - R G MEN LR GG ZHIRRHA -

B.Roman Pits 7 EEEYEHE =

Roman Pits FEFFHERY 1965 2 1978 -/ & N —/F 2 30 cm 25T HLRE -
FFRYEAS 135 cm » %€ 7 m - PRtk P E0E k FIEEREREY R EE 2 &
HAGETE > 95% BEZEYIP R A Tspra [ TE RS S5 sl A4 B i b TRCh P B e 15
&7 Co”~ Cs™ ~ Bu™» Hrf Co” JEE#E 4 TBq » FEERITE /172 Al > Cd ~ 58
PEHIRESE SERSFE 135 m™> Horp 67 m’ Ry /KRR - A5 125 B A5 4 775 Roman
Pits I HN 2 RAD RSt D45 fERaS Y MEINDUE— S 5 o 1 = 2Pk
TER AR N 2 REDRE B T 458 - B g2 2055y 2 /KELJE
+ 0 DURCREE T EERTRAE R B/ v G EYE 2 FiEFEE T0F - BRI
bR Z R B FRIEES -

a.512 HEE : Roman Pits BUH RIS » GURMEIEH A (L B [0H{E S HUEE §IE

18 -

bt  RFBET R ESRIE R R a3 A6 R AU S T 45 i EE -
c.5EZ HkEK

o BHTFIFHAHIE T Y AR AL R SE L HUH -

o EHEIA[AEMTHAY TIEEK -

o R ZARBE BRI EF AR EE LA -

o EEHTHHERAUR B BRI -
d BB 25 AR

o TETRRHZRIAITIE 2010 4 1 A CA% A Z Roman ZEHH ~ FHEAL - IR

HEEE -

o Roman MMZEHUHEESE TIEES - EEEUTEESRR

e Roman HIZERUHY ~ FFi4EAE - Irbr AU RSV ETIG AT (E -
e.Jan I e B EE SR

o (E=ABEIFI{THYSRESH - FEHE SR R R B S Y SRR -

o TEELFTIEEHE A A i i A e B F LB R B AR 5% L HR A S A EHRAYIE MR

17



Aot K R] O PR e o [ S R e e S T < R

CATHEN LA SR &

FEHIE EAREE AE 1Y 1966~1988 4R > 488&FE 1230 m' » K&TH 6500 HIY 55 ey
i BEICEE 3x3 S0m =19 3 FEEES > W7 I 50 ANy EATEL - iELEArHE
{ERETRE 3 FEESEEE > 43R AR BRI HEA SR IR HBE RS ) - e S FE S
PEFF IS BTG /NG 0.5TBq » Hidt Co” A 9.30 GBq ~ Cs™' & 360 GBq » AxtE
B A E AR RERRAL T TR > R AR AR B B T R
MVERE LR » MR R RS EL DR EEY SRR E D ER &
AP LR AR E - HATSTEER T BRIt 2 sat T e Ol TE
TESET > BRI B E2E (R T > THAE 2015 4F 5 HETHREM T -
astEEE

SRR AR I A O BT B S A S A e T A -

b.atE R

IR E AT IS TR HL Y ~ R S EE R AR [E A TR P s A
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c.at HPLEL
o SfFF IR A R -
o HJREAZTHTIRAVEHE -
o PHANT (F R iR n TR EE -
d IR a2 AR
o FEHIEN EARE L M PRAERES Be 2 BRI ~ 22 Rl iy M 2
o FZERHFFAL -
o SEEIEEY R EETRBE TSR ~ 2 ~ WS Na - SR B BRI
T S AR

o RARAEF AN 5 e BISH I BE Y B TAF -
e A & AR AU R AR A

l N A
3 o1

l Evacuazions o4l bancai

= i BE (17 g5 63 a2 Sl SGM oa
=4m L= zm% mmmmm {
\ 2 i

TrFeiEEiERE - 274 - BUEES -

fADHE LAY > TIEHuE afE
o EHITERAMLLA -
o SV EIMISE 2 YN R R ©
o BEEEVIRIE -
o " WEEEYIHIRH -
g A2 R THEL:
o FHAZE:2012.11 ¢
o GHYEE 2015 FFIE -
o GHVHITHAR2016~2024
e ~45t050 M€ -
h B EREF
o FEARFLLMAL o
o THIEEREG(CLHHE) -
o FRAAEE(ZEE NE R G smEREIIRK -
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o FLIRFKIEST -
o BEHIEEASHE -
HIESE

3.JRC 2 FARO(Fuel melting And Release Oven)sx it
(DEF =R

FARO W5t F% HHyA:

ATHFEE S FE RSN L AL 2 P AR IR L R S S MR i Yy (i B

B. 73 M RHRE R FY ) (R B 77 254

C.o AR ERE f 2l as ] nTRE FHERH RS I E FH Z 1B P

D.HZE NS MR CaAE BRI Y 20 S R G5 R RE
FARO 3%/t 5 1987 R famERE » WY 1999 4F 11 © 1987~1990 I E R
TRRE 4 B U2 4 K E S (Liquid Metal Fast Breeder Reactor » LMFBR) AT ST
e S 2 ZE e AHRHRIRE © 1990 ~ 1999 fFEEEH A B Z B B R AV AT 1990 £
PRI B =4 M RED L 88 Ry /K =S JE 23 (Light Water Reactor » LWR) < 1990 ~ 1999
FfE > corfum (UO2+Zr02) Rla/KER S ERHEHFERMA /RS ~ BRATET KEE
16138 A A S RERATESE < 1997 ~ 1999 4FfH] » AE(haYalbatiasst KT & & R FERE
TR e FENE LR AN corium (UO2+ZrO2) # FE HH B 52 2 -

Q¥R s
AGTERE
a. REF T IE

o MBI T/EH 2012 4 11 HBHLA 60 H -
o HRBHIEH: 2012 4 10 A -
o AHAR:100 K ©

B.FER TAE
o FEI(E 2012 4 12 ARG &Y 11 &8 H AN TERL ©
o ARBHEH 20133 A 1SH -
o ARHAR: 15 A -

C Y B
o B 255 AT -
o JEE7K: 589 AT
o EEFEW): 16 I -
o [H[I UOx: 15kg °

20



4.EEFIB Eurochemic fZEAMH i BRI PR 1 51 25
(DE FEt
Eurochemic HZ AR T ER 80m » & 27 m > & 30 m » JEAE T 4SS M
f 55,000 m* > B8F& 12,500 m’ > /@Y1 1,500 W - 3£ 7 [ > 106 £ 5 (cel) 451 -
Eurochemic fZBARHFFREERIESE Y 1968 FERFHG » 1974 FE455 > 1976 FEHHEEFIREEL
IFREE - 1981 FFIF Z BRSHIREE R a K By REANTHAZE S ZEEE 100 Ba/em?® »
DR BB = 2 2% mSv/h » 1989 FEBRAGHET TERTSE » 2008 52 ik 55 — P& e TAE 12 B
SEHETTHRERIFZE -
(B SEREH

H iR T W5 4SS AT S ) I FRSE R PRIE M F 4SS S E 4R O fF
b > BEEEYIMERAEEEET - fEFR)5 LIF L EE 2 S Bk foR ke
TEEREYIRIERSEE -
ABEFIBRFEARZ R TAF_ERYER RIS AT

o WA T AL dEAL

o By T R RYERIT TAE

o T/ NEVIA MEREEEY)

o ER OISR BEEEY IR A1
B.FR1& SR
TR TR oS BR 3t R AR - TSR — AR < BRV5 LAF - B RRERELR
TS —RAETE SRR - B EEEY R SETIR B BRI EE RS -
148 B kit (Brown field) e
C.BR5iiia~ A\ J1 A2 T H(ergonomic tools) » [/l |
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KEAM ARG Z A TR TR BhreE I ME & 28 A ZEEF

W
METAL
Total Free Release % tot
[Mg] [Mg]
1989-1994 304 243 62%
1995-1999 204 383 69%
2000-2004 375 261 70%
2005-2009 279 218 78%
2010-2014 160 134 84%
Total 1762 1239 70%
Secondary
» Steel
« Stainless steel
= Aluminium
» Brass
» Copper

* Lead

22




Dismantling

Demolition

23



ELAE T R ALY I MERR

* Input 200! drums

e Tilting device

* Sieve
4
S

N/

¢ Crusher

5 * Bunker

7 e Sorting valve

n ¢ Nal-detectors

¢ 12 ton containers

n * Sampling

Demolition excluded

ONTMANTELING

I
BESMET MATERIAAL
NIET BESMET DECONTAMINATIE RADIOACTIEF
MATERIAAL MATERIALEN AFVAL
RECYCLAGE AFVALVERWERKING

5914t  ONTMANTELING (31/12/2013)

3373t |
. BESMET MATERIAAL 1963 t

NIETBESMET 3302t ppcoNTAMINATIE 171t RADIOACTIEF

MATERIAAL MATERIALEN AFVAL
3780t 64% 2134t
RECYCLAGE AFVALVERWERKING

24



Demolition included

26771t ONTMANTELING (31/12/2013)

9031t |
BESMET MATERIAAL 1963 t

15777t

NIETBESMET 8860t pECONTAMINATIE 171t RADIOACTIEF

MATERIAAL MATERIALEN AFVAL
24637t 92% —> 94% incl. sloop west. deel 2134t
RECYCLAGE AFVALVERWERKING

CAES: DIA-AEFRR

¥ fhEt: 400 man.year

44455 570 man.year

R GFEIREIRVEER - B TIEE2 M R AL T
a SERHY A -

b.yMEEBEART -
c N TLBEIMNENE K NMEIRIIINEDEE -
D.THE B A
¥ 1990-2014
ME1992 ME2013| ME2013 Ratio
ER1ERA 54,80 82,56 166,18 2,01
B}k 0,43
AR 68,70 103,45 44,12
(2008)
&t 12350 186,01 210,30 1,13
E.450

a.Belgoprocess 2 /7y 4% S22 P e B AR FER PR 15 A
b.fE 25 £ P ESERUHE SRR ok - ME -~ THE - ASHE IR HEIA
sk S 4508y > 75 RE ] Belgoprocess RERIVETEEATRAAVEE)

5JRTFJAERI BV B ER TR bRzs T8
W0i=p=cints
1968~1969 F-AE HAHE A PUREX 2 FP#Ef T 155 —JORAF i BN > ZEHUT
2009 HY Pu » JRTF FR{ZETEE 1990 FEHHAAEE e PR M B i IR AT s ft
25



PrbRalls KBS - SF 2RI EEE T 16 IRTF SRR EUIE T A ARy s it
PERER - ABrf et 12 H 22 L2 2 R A R 7 A RS bRk Re =
TR B Y AR -
Q)P EREA

BTG IRER 7% BRI E BE—(E4E R % PR TR REHRES > IR
BUAT E s B BT ARG R ER - AS T s B AU o MR BR B 2K T g
TN~ TR NBRBEE M EA 2 BEEEYIES » e e BRI il 22
&S B B B P A T TR SE -
ARTEE U MR AN A BRI B St B 2 AifE LV-2 B9 frlRIEE)

LV-2 Fy E AR T

Carbon Steel (tank body, pedestal)
Stainless Steel (hand hole)
Size 2616 mmfx3245 mmH (8 mmt)
Volume 12 m3
Weight 2444 kg
Dose rate(at the bottom of LV-2)
Outside:0.5mSv/h, inside:1.6mSv/h

Material

B.LV-2 fifli A2 7

LV-2 G158 ~ BE R AR 1 THRR ~ 724 /i AR ~ BRUE &5 7% %2 WSRSF (Waste
Size Reduce and Storage Facility) ~ %21 & FEEVpa B s it -h AT THRBR 1S - 5k
6 LV-2 fi i A — (B s ny o] PRI iR g AR St = > FEHRRRAmIg g 25 DLEE
HED)ERIE - 20 T EFTR

26



Carry-in

entranc e
¥, 1y Plasma cutting
e

LV:2 body

Loading to truck Dismantling of LV-2

Carrying into WSRSF

C. ]G YRR (Portable Residue Removal Device)
AR S IS PR i

Exhaust gas flow

Suction

device Residue
‘_

Cyclone Part

Vinyl chloride sheet

Bucket .
Plastic bottle

BB
a B V)2 EEER BB (plastic bottle) ©
b AT DAPRER B A HE A RS as T -
c B ENIE R Y TIE AN S5EH & -

wzN
a ML EEES 5> (cyclone part)AyFI & g i -
R BEEVIE -

D IRV T R B ) A s RS
YEREEYIBEREA - §EL T 28
a =G0
b. it B2 S
c B AR EE I T
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RIEET TR BGIEEE T A 500mI > Eifl TR 1& B AR EEY) 2 astis #8 H B-ray AK[E
ESSERERRE » (LA 10 mm JEHY PVC S# 5 2R IE Ry il - G AT RE 15 B I
{RAEE A AsFHIIREE © MERF A DS ZBGfR 7 A (AR Er i E 2L 16 mm =
AYSETE Ry Bl ) -

EAERE VIR RS TIE AN BRIRIEEE

a BRI AR (TR Z AR AR bR TR + RIS LT Aelgit
b 1T 3% R cyclone part RS R A LV-1 B2 3 245

C.Pb FHILL cyclone part fE5L4E + DIVEIE T(F A BIIRTE R -
0.1 N\ B TR A 2 R B B AR -

F#RREbRSEFZ NERIE > 4 NRATR -

a TYERIAYAER > $T58 LV-2 (NSRBI Y] et EbRS - 5 E -
b FERH VI L PRIFAE cyclone part 5 TL5# il -

C ARG IR T AEHFH] -

d.PRE_EACTER - 2= EiE & AR TR -

Exposure Doses for Dismantling Work

i Collective dose (man + mSv)
Work items
Actual Planned
Preparation 3.3 12.4
Removal 2.0 135
Decontamination 1.7 14.6
Cleanup 0.08 1.5
total 7.1 42.0

ik HIRE AT B8 AT EHHY 1/6

—+=
G445

A JRTF Bt S ek FERIGAE M PR 7 AR T TR IR PR D HY -

b.LV-2 fEJrBPRTAMG LAE 1T T R IR bR KB E bRy 5 LA -

c. 3 & Y B i S i AR PR TAE A\ RHVIREE R 2% (K -

d. Ry THECRAAE LV-1 JrbRiG A RSHT IR - RIS RASERIZRE YR 22
] R MR E 0.1mSv/h B (R A1 THY -

6. TR IR TR 1T

(D

dbe =22
B et i

REpt&aTE % E HA JAEAJAPAN ATOMIC ENERGY AGENCY Y& E » HR({ES
HRORI T A (3 B 2 P 3t % SR A0 URCP(Uranium Refining and

28



Conversion Plant) ~ UEDP(Uranium Enrichment Demonstration Plant) 52 UEPP(Uranium
Enrichment Pilot Plant)Z °

(Q)FhER A
A.URCP(Uranium Refining and Conversion Plant)FR{& .5
2013 4 4 H BAGHET THT B SRy EVE B IRERESE » WA 7 H 30 HEE
FiC 0 E AT R SRR RO B 2 AR R DA S B R R4 - iE Lt
SRR (F S 2018 FEHEFTH 2019 4F » 15 =R B¢ 2013 £ 2017 3%
FEEEVIRZAB T BT B ARE RHUEE T AF - a2t TR R R pa B R e 5
HAPE B BEEE VI e iy B B A EZE AT e B So AR A T TR s it te 2 Ik
B TAR - 20 T — G et TR AR RS A LERAH Y BRASE 70 B LA -

B._UEDP(Uranium Enrichment Demonstration Plant) {5 B
A NitiA% R AR RS » PR AR B CAF G B e el T » (H G RREEE
% » HAT H AR HAZRE s it T BRI R B BURFAYAZ AL - 1T H T RE FR B iR
REVVE - i THNERAYRETE - (IR TS A AR - BRI FE AR R BT
o Horft DOP-1 4558 IRAE 2013 47 9 H E4KHUFS - JAEA Ejt 2014 414 H
FHAAMEMS 2 BRIS1ESE » B2 IF RRSHRIRC SHEHE M R HET -

C.UEPP(Uranium Enrichment Pilot Plant) 1%/

AENi Y 1976 ~1979 A g - 2 EREE 5 1979 F£F] 1990 4 - S AYIEH,
PR Ay 10,500m? » HrFRY(FIVER & (hE4YiE 3200 g - (EHRFRATC A MR
HELTRRIS TAE - JAEA 1L 2014 4F 4 FF4GH#ErT UEPP RYBREIEE) - EAT 3 {15 H £
JAEA (KB H ARZe 5T LIE N B el - IR IESE 2014 52 7 A fE
A - HAFR LIFCZEHEALEES -
— MR TR

afE T S BB S N T B SRR

b SIS A FHVHIE -

c ABEREBEBRIVHE

d.2014 £ 7 H ERAaER UF6 F3EY) KU B F 1] -
SN TEHFBRATE RS R & Bl AR AR T

o AR HEE R S I o R TS MR G B W) B TR M S EE W)

b TR TMRIB BN M B AR 2R

cIEMGT RS Y& AR - R - SRR SRS R EYE - 20

RS A BB - RIS THRERIEE
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d B PR S dE URK B RE R 2R HETT HF 28 H)7E - 404 HE - Bl
HELTHRBRIESE - W05 HF - SRAKSESOH AR 22 R & P 1T H76R -

JAEAS BFR1CESERI bR - AIEREEE - JA(Bm i
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NEIBUR Ryt Z RIS R g o HATRRR AF H AirERE

N ERE TR S ISR F S - {ERAEPR (flower bed){sE
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NEFER ISR S R C AR F A R HH SRR e R

SECERKPHOUGER | MH—124Hed) B

ERONEITERCHERILL O UNER
BREN\O-KCIN

<

i

£

S HEBEBERE BRI Rl

DRE REREREE u&amur.mmmmm
<DERBREY\ 8- | SECHBIVEEY < |

(ESERikE-R) 1f | € ORBII LS
I DINNEERBOR [ASK0°

RRERD” BREONN | R EYERTORE

REIOSIOR AR
DHREY HHHIRE

1 _.@% . @Eﬁ#&%ﬁ“o

ERERPAEQ00H0L
|| SR QITRYTE ()
|7 EBERIEREIRHS

200 AP
BRI MOREE

08 Eget) LEQSLS

M2’ ReEEL

Sl e L REER

TS MORREK
RERROHAGHE (-

[SMo AR e) WEELD

PESHRUNBINEED
° IR CmiES N
SORPYERQESUES
PHSANDA NN
Hndyd®

PN —HEENNNG
HYynoo—Hom

HOREE (ERot)

URROMKRERENE
HONQ” HRBVQHKE
WESP N’ .

(SN

7.KRR 1&2 WHZEH & FEZS

i}
AR S F Y KRR-1 &2 KRR-2 BHAIHSE

Jb =l
H_HE

(D

7E 1962 4 k2 1972 4F
£ 1995 Wi R

Py
F ME:

R 25

o

b

1&

Tk TS RERSS - AR K

1E3EEE o TR SEAY S RS R AHRE B

L
13

B
&

i

{

2
5

e




- . TRIGA Mark-II TRIGA Mark-IIT

KRR (KRR-1) (KRR-2)

R EHERE] (Hours) 36,000 55,000
MarEE & (MWh) 3,700 69,000
AT TR (n/cm2-sec) 1 x 10" 7 x 10"
PRk 20%, U 70%, U

SR ELS AR H0 H.0

SES) - graphite H:0

P B.C B.C

(¥R 5

AR Y H AR SR SIER BRATA U TRV B 1R BE A Z IR
EER > BEARRRE R IIEE SRR 5 (PSSR & /E. KRR-1 BRTESERIRTERE Hil %

57 °

AGHE KRV RIS & AR R
Ry g TIMES E IR T - STE(NERET - BIERAPT R fm# 2 4t H
sl Sk TS — P E B T 14 B0 EEY) TS — P& BT 15 B
R ED 5L TSR EE 16 m™ > BREFNYI 5 44{E Co-60 < 0.02 Bg/g ~ Cs-137 < 0.03
Ba/g -
PRt a 4% H HY/E 70 S R MR (st (o PS5k RS MR IR AR A
45 (The Final Status Survey Report » FSSR)#EAZE fi|14RE -
SEaEIMERERIA T

e IAEA: 10 ~ 300 uSvly

e US. NRC : 250 uSvly

e U.S. EPA: 150 uSvly
FEEBIIRIZ R PRAIREAE - Z 8 ARG FROK > aT e HAMERERT 100 pSvly - ELAT
it SRR E K - 544 E SNSRI E(E Co-60 6.5x10° Ba/g ~ Cs-137
2.5x10" Balg > SAHMUEAE RN T AN MEITEAE Co-60 5.18x107
dpm/100cm” ~ Cs-137 1.18x10" dpm/100cm” °
B.KRR-1 [R{Zat &2 7
KRR-1 [R{&aTE H 2011 FHLGE] 2015 4 - THELY 3.25 HE =S - FEAVRE
TEENEFE

o [fERE4EIHTIRIEE

o MEEREHIEAVEEE T FEw (02 A Frbr 2 B R B L 45H)

o TR EEEEYE
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o G HRRYIEIRGIREL
KRR1 #rERAVIEREEREALAT
NRigStEErr = 1 =8 > KEROBRR = KESEERAE =

HFEi = BOSTERESE T AVl - 40 NEFTR ©

Pipes in the Rotary Thermal & Reactor
Reactor ':> Specimen ':> Thermalizin Core
Tank Rack a Coliimns Assembhlv
J
Radioactive Beam Port Steel Shadow Aluminum
Bio-shield C:l Shield in lining in the
Concrete Concrete Reactor

N
AN

HESER R s < FRBRAERA TAF  Sef Tit B SR O S S ST RG4S S [ E 2 e HE K
PRREHRER - ARSI 2 THE - E TS iR AE R AE 4 - ZEN IR
Pk > Ao Ot B R BUA RN > B Dt T 7 VbR R SH#e 2 4k > HU
RSN 2 ASITF 2 NMEFHE R SRR Z AN BT -

A e ZS S Sa i A BRSO = bR T - RISk A dmsE 7 =UETUIE] > HIETIEE
B8 S 5 2 SE AV ER 7 » A S B iR P 2 B R R E B AL AR
P SAARE > KELENGE R RIEE 2 8.05 Ba/g

C.KRR-1 Fr{&&ER4R T

Kaint KRR-1 Bt 2 SLRafE £ 13.39 man-mSy » ZIHT/EZ A&
(EEE&EET A T R TR

Pl & K
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3.44/26%

8.09/60%

Total: 13.39 man-mSv
B Radioactive Bio-shield Concrete

B Reactor Core Assembly & Reflector

® Thermal & Thermalizing Columns

m Rotary Specimen Rack

g Aluminum lining in the Reactor Tank

g Reactor Hall & Underground Pit Concrete

Pipes in the Reactor Tank

KRR-1 B TEE A AL NV RS R AR R Ky 21.3 > S IH TR A B 2 (G LL&E 4
T EFTR:
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Total: 21.3 ton

13.6/64%

Radioactive Bio-shield Concrete
Thermal & Thermalizing Columns
Reactor Core Assembly & Reflector
Aluminum lining in the Reactor Tank

Pipes in the Reactor Tank

Rotary Specimen Rack

= Reactor Hall & Underground Pit Concrete

DU M BEHEY) 2 S S Ii E

s (I Y B M (Gyoungju) iy BRSSP A8 b B 1 2014 SEREESERY > X
SIVEREFYIE AT Y 2015 SRR Epa B TR BIFE - (G E ALY 10,000
US $/drum - fER&3 i BRI E] > 55— & B & &y 100,000 ##(55 JlmEt ) -
HE 6 (EiFFE > FEIFFERE 16,700 ff > FFEEAFHT 130m - F{EEF
ZENEPZERTERS 24 m ~ 5% H50 m - M55 —F&EH 2016 FiindE - HRER
=1t 125,000 £ -
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o KRR-1&2 B MBS B4R 3L 1725 A7 - 2877 1 8 T 4% ph Rl BR Y 70 51 5
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Pr{gaT LI ZRTAS AREVA » R2 5185 H 50MW » fEECARIGIT 45 F:4% A 2005
TERE TR > SR 1980 % 0 BAEEIRIMIVE SRR IESRIFERETE -
TEE81 AREVA FZ&TT - AREVA TR T — (52 8IVHEIE - BastERTE - 48
ARG RS > MG HASEEE AR WREFIR NS > 2
SE TAERREIAE 2015 5258 | ZRAAHIT -

Q)RR E R AR
ARG ek

o RS RO (HEEE )

T RS AR
TBC AL AR
b FAE(EVEE RERER)
5 BN 55— RERTE TAE
BALEI TIEZMEE A
CAD ARG » WHES B SN A S>THERSRIE G E - 20
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38



Working methods in planning work

> Radiological meas.

N/

; Reference concept

> Waste mgmnt plan
\/

—>

H

Emmmmr  Regulatory appr.

e Req for proposal

Procurement
\l/

Detailed planning
\/
Notification to reg.

39

C.PREfE

HFEFT ST GRE AT RER AR BRE) > C S s 7 oK AR EE s e (E > bHE
AL RN (R ~ dHAE ~ ST EREA) > HEN F B SR AR > F K

B > |
Market
analysis

EL

s Survey of
possible
contractor

Define

Request for
quotation

evaluation

= Time

¢ Organisation

¢ Description of
implementation

« Cost

Evaluation
criteria

Compare

Request and

criteria with o
negotiation

Contract

D.Capta RFX H5 248 (F7)
CAPTA B —EHIL ~ Wik K FRKaHh & MRS R LA - R2 FRiZatsE
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EEERGHH ST E - IR CAPTARPX 24t th M THAIMEXE M - BR
PENEBES - R E SRR E G 7R oK - EER AT A K S5 R
RIIE R ARG AR - ﬁ@%ﬁ#ﬂi«ﬁﬂwﬂ?

* Delivery of material for e Over-all view
application of phase 1 * Individual competens
* On-site timeline » Backup for key competens
e Subcontractors (collaboration,
number)

» Technique: » Fixed price on specified work
» Technical description (reference concept)
o Safety » Other costs (scope extension,
* Quality amortisation)

» Description of:
* Planning phase
» Description of
implementaion
» Conclusion phase

“Eim
A—REEE AN

o SVAFO [R{&atERXI;E

o FTEPEEHIREEEY IR

o TEPLRIGIRATE

o STEHLEERIE
B.AEMHIEEL

o IS EETRFEEAYIFHE

o HE5TfTE&LGE (Mapping)
=Rk & (team members) Y IE4E M
FEEE Y R B P AR R U A
s it K 1552 (3D)HYAH B &
R /B PE TH 5 BLER A l%'% &
C2 L
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o [{FIREE KRS A

o =t A & (personel) Y AELE M

o TEMHEAE L PRIERE

o HEHAHRARTE

o FR{GTERANVERETT &

o EEEVIRIZ(BAL - mAE - g - P2 - HIFE)

10. AECL Whiteshell i £ s (WL )R 1511
(DE SERHA

Whiteshell #FZEEE=(WL)ZEA 60MW BFZEHI R ERSCGEEEHARTH 1965 £ 1985
) > DIRENE ~ IR s L2 T = S 2 TR R et - BRI R
ST ~ NI TESSITES - RRHIASE DUR A Y PR BEE SR Tl e S T0F - WL
BRIGETEE ISR E KOTZRE SRR EE) - BFHERY 1996 4FEREEA » 1997 FRR
HZFAA 0 1999 FRRIEETEZE » 2002 iR IBEIE ATAE > 2003 %S R
HIE o HATIEETEREIFFR(O&D)FEEL -
WL [Rfse5e0E B B EE:

o FTATE WL IBHEN Z 550 ~ W - ERERAEREY) e 0 55 B PRl RERIRAR

g o
o By T ERTLEERLEST 2 R IR - IS BN R -
o HEFFERICHARING 5 B B RHIT A RIIF HURAS -

(2B 5aRA

A.B300 IR IFRTZ

2015 £ 2016 FHERG B LR ESEYHIHRERAIEIE - HA M 8620m” -

e LIRS EiE 205 A mEVE S ~ TS5 T HVIZRR ~ SMEDHIEEE - L0k HE R
o
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Cleanup of North Extension
2011-2013

BEFORE

Total of 151,000 kg of
waste removed.

Total of 275,000 kg of
waste removed

Core Area Cleanout
2006-2011

Active Drain
Removal
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Active Ventilation Removal
2011-2013

Total of 60,000 kg of waste removed

B.WR-1 5%t 15%

PR TAFE—E Exffé 1990 FFFER - KBRS ~ HFE 40 ARSI 2 FR1S TAF
BOIR R P R E 1Y FK Sy o WR-1 B I A% AR SWSEHEZ N » {FiE
SrETHEEIERE 5 - BENGE - TIEA BB HIEE -

WR-1 & ﬁmzﬁﬁ@ﬂﬂz—?iﬁﬁ}iﬁ“ Z3( Slowpoke Demonstration Reactor » SDR) » #[1'

o
/4 ot ;

Slow Poke Demonstration Reactor

. Core (4 bundles)

. Control Rod

. Hot Riser Duct

. Primary Heat Exchanger
. Cover Plate

. Water Purification system
. Secondary Heat Exchanger

. Circulating Pumps
. Control Room

[ L N
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WR-1 BHFRTEHTER 3 AR TR e BB BN 58 et Rt Se PRI LAF -

FERRPE IR 2 FERER G e S N A TS

a.
b
C
d
€.
f

9
h
I.

j.
K.
I

BPR g -

. BPRE G R -
. RO RSB RS E S -
. ERGEYIRRS -

PrbR SRS -

. SHHMEBEIEZR “natural” JRRE o
. REETEREY T 1 ETIEaM -
. TR SRR e TAESTEE BAHRE SCFR SR (15 JSSA, SJI, RWA) ©

SR TR R EEA L ~ FEOMRIERR (E25% 1 THIbR LIFET
&) °

[Z fE SRR ELR B & F -

H o R AR T A IRER

VRS R Ra R A AR B OB - FEATHD) -

PR P e e By £ PR EE1(2014~2015 S0 °F:

a.

=

e o

€.

f.

PriatEEsERk (2014 410 A) -
AAHELTE AR B iP5 EIR A E A YA FRQ01S 423 H) -
TAEFRRESEE ~ B R RBEEEDIERQ014 57 H) -
TR P IR N AR bR AR (015 £ 2 H) -
RES e PR TIFETEE Q014 £ 12 H) -

H/KES RGP TEEEEQOIS F3 A) -

N PEE EEAPRTEEN2015~2016 FHUTT

a.
b.

C.

d.

g 5 PR Y AR RER TPEQ016 53 H) -

S E SRR TAEQ016 423 H) -

Tel KB SR R LI T X EHI R A B2 A2 (2015 52 5 H)e
FIERETAE AL EZREN2015 F 4 H)

2014 EFRAERR R > DURCRARAE 2020 4 K 2028 SEFAMAZ S5 HE R 40 MR -
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2014 F5HEE A

2020 TG HEE A

2028 TG HEIE A
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11.TRR fpf&a1E
==L
GBI N FESS(TRR)B A 4A0MW E/KR ~ /KA ERS » K FESS(T 1988 4= 1

L L

S BT EK R ~ R A1 ~ th T BBt AR - ROEER L

—{E4A AT AR R 2002 SRR » BRI -
()5
TEAPR LB AT

FABPSRIALA R -

[ iEss i

BB AT AL S AR RER

RERIT B E &SRR - S5—H15) 39 RANEHIARHM R - AERAEE
b RSl F AR SIER T ST 2 7 A = E R R
JFIRELEAVIN 0.2-300 um HYSHEE R CRER 2 E(EY), UOX)REFE—HE -
FENEIEIE A AR AT - S 20um HIRFE R EMUE IR B 25 hE
A o — (I B8 300 U5 FH AR 2 AR 7 BT R IE AB A s /KR -

ASRRBEE R

TRR BRI — (S R 5 5 hE ELAEPS B BRI TY 1973 4% » 2558 980m' » Bk
SRR B B T E B 8 - BRIk 2558 & TRR 3t
SR T A -

H IR A T 2T -

i Radioactivity / Contact
Item Quantity Status
Dose Rate
Spent Co-60 859 pcs 3.2x10° Ci Removed
Spent filter 250 pcs 1 mSv/h — 50 mSv/h Removed
Fuel canister 99 pcs 0.5 mSv/h — 50 mSv/h Removed
Fuel flow tube 4800 pcs 0.8 mSv/h — 20 mSv/h Removed
Spent fuel and 39 pcs .
P P 1.0x10° Ci Removed
test rod (ruptured )
Sludge with fuel .
_g 150 Kg 1.2x10°Ci Cleaning
debris
Resin 10 m3 2200 Ci Removed
Pool water 926 m3 100 Ci Cleaning
Surface area i
Pool structure | | - Cleaning
1100 m2

BB 2 E (L R P A
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KIEMHAE « BREIAZSEH HEZEARIZEERE - TRR FEZRHIEEER
PR BN B E P2 R EUR R i B E S E - I3
I3 AT S B R UHs YR T TR G R e - IR - S(b-Z e LiEf T
(oxidation-stabilization process)iVEEfee » fF#z AR B HART 2R B A A A% R
A ER E F -

o JEREEE LB (UsOe) i & 1 ELAE T 5 ETE (canister) - 7 25K 0RS

AN 7K G A (certificated horizontal shield casks) s {E & R HAHTEE -

o HMBIZTFENRITAE 2014 55 1 R5Ep AT FIEE

AMb-ZE R AER

TRR Spent Fuel
Storage

Canister

Verification

and Seal

Vacuum and Leak
Test

8-

Transfer to

Interim Storage

A
o UJEIZERE T FR A A A SRR R BAE UHs > g4 B AR SR
(Spontaneous combustion) - ffTLL%Z7 4= B HDE 00 22HY - IR AT # A Y PHAE
FEEhE N E A SALNERRFRIET -
o NG ZE M A0 R TR A A o R AT R A HBEE -
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bt - TAG-5T s 2 SRS

TAG 57 Ispra — Italy 13t — 17t October 2014

Meeting Agenda

Status report durations are shown as requested by presenters with 5 minutes added for
discussion.Timing is for guidance only. Agenda items have been taken out of sequence to make the
best use of time but may be changed on the day.

Monday 13™ October

08.00

Coach collection from Hotel Con Azzura

(08.10 from the Belvedere) — security scrutiny 50
08.50 la | Assemble for meeting 10
09.00 1b | Welcome by the Ispra Site Director Mr. Dan Claudiu 10
Chirondojan
09.10 1c | Welcome Presentation by the Ispra site Nuclear Mr. Thomas Kirchner 15
Decommissioning Unit Head
09.25 1d | Welcome, organisational announcements Francesco Basile 5
09.30 le | Welcome and response by TAG Chairman Robert Walthery 5
09.35 1f | Round-table introductions and organisational 15
announcements.
09.50 2 Approval of agenda Chairman 5
09.55 3 Chairman’s, Co-ordinator’'s Remarks and Opening | Chairman, 5
Business Coordinator
10.00 Coffee Break 20
10.20 4 Summary Record of TAG 56 Chairman, 5
Coordinator
10.25 Report on proposal for a Joint ISOE/CPD Working | Chairman
Group on Radiological Protection Aspects of 5
Decommissioning Activities in Nuclear Facilities
10.30 TAG Knowledge Base/Specification for cloud Coordinator 15
storage system
6a | Status Reports from Fuel Facilities:
10.45 i. WAK Joachim Dux 30
11.15 i. UP1 Eric Cantrel 35
11.50 iii. Reprocessing Facility Ryuji Mimura 25
12.15 Break 105
14.00 iv. ITREC U-Th reprocessing plant Giuseppe Pastore 15
14.15 v. Ispra Francesco Basile 20
14.35 vi. Eurochemic Bart Ooms 50
15.25 Coffee Break 20
15.45 vii. B204 &B243 Steve Slater 20
6b | Status Reports from Reactor Facilities
16.05 i.  Whiteshell Brian Wilcox 20
16.25 i. WAGR, Steve Slater 15
16.40 iii. TRR1&2 Horng-Bin Chen 20
17.00 iv. Studsvik R2 and R2-0 Robert Hedvall 15
17.15 v. KRR 11land?2 Jeikwon Moon 30
17.45 Organisational announcements Francesco Basile 5
18.00 Adjourn — Coach return to hotels

Free evening
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Tuesday 14" October

08.00 Coach collection from Hotel Con Azzura 30
(08.10 from the Belvedere)
08.30 Assemble and announcements Chairman, Host 05
6b | Status Reports from Reactor Facilities - Continued
08.35 i. KNK Anja Graf 30
09.10 ii. Jose Cabrera Manuel Ondaro 35
09.45 iii. Fugen Koichi Kitamura 25
10.10 Coffee Break 20
10.30 iv. Chinsan NPP Yu Ting 25
10.55 v. Brunsbuttel Hermann Langer 20
11.15 vi. Bohunice V1 NPP Martin Macasek 35
Eva Hrasnova
11.50 vii. Bohunice Al Roman Strazovec 20
12.10 viii. Barseback Hakan Lorentz 30
L Break 80
7 New Projects (status):
14.00 i. Danish Decommissioning — Riso National Coordinator 05
Laboratory
14.05 ii. Sellafield Ltd: Active Demonstrators Coordinator 05
14.10 iii. A.A.Bochvar Institute (JSC VNIINM) request Coordinator 05
to join CPD - Leonid Sukhanov
8 Task Groups:
14.15 i. Task Group on Site Restoration Coordinator 05
14.20 ii. Task Group on Recycling and Reuse of Coordinator/TG 20
Materials Chairman
9 Country Reports:
14.40 9a | The ISOE program and plans for the proposed Joint | ISOE
Working Group with CPD Vice-Chairperson Dr. 30
Swen-Gunnar Jahn
(ENSI, Switzerland)
15.10 9b | Discussion of the proposed joint working group TAG members
CPD/ISOE:
Aims and objectives
Timescale
) 30
Information for exchange
Scope of work
Outputs
Volunteers
15.40 9c | Decision on whether TAG members are willing to 10
support the proposed working group.
15.50 Coffee Break 30
10 | Topical Session — Dose Management in
Decommissioning and the ALARA principle
Members presentations
16.20 i. CEA Jean-Guy Nokhamzon | o
16.40 ii. Dismantling of core components at Forsmark | Claes Johansson 15
2 — case study — dose planning and output
16.55 i. Dose management at AECL Whiteshell Labs | Brian Wilcox 20
17.15 ii. EWN - KNK Anya Graf 20
18.00 Adjourn — Coach return to hotels
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Wednesday 15" October

08.00 Coach collection from Hotel Con Azzura 30
(08.10 from the Belvedere)
08.30 Assemble and announcements Chairman, Host 05
10 | Topical Session — Dose Management in
Decommissioning and the ALARA principle -
continued
Members presentations
08.35 iii. EWN - WAK Joachim Dux 20
08.55 iv. Dose management and ALARA practices at Bart Ooms 20
Belgoprocess
v. JC NPP D&D ALARA PRINCIPLE Manuel Ondaro 20
APPLICATION
08.30 Discussion 30
09.00 11 | Future meetings of the TAG Chairman 15
i. TAG 58, May 2015 - AVR,
ii. TAG 59, October 2015 — Bohunice
iii. TAG 60 To be agreed (Belgoprocess)
09.15 12 | Closing remarks. Chairman 10
Meeting continues as necessary
10.00 Coffee
| Meeting continues as necessary |
12.30 Break
| Meeting continues as necessary |
14.30 Adjourn - Transport to hotels

Free Evening
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Thursday 16™ October
Visit to JRC Ispra

Coach collects delegates at hotel. Collection time will be confirmed on
Wednesday

am

Presentation on next visit

Visit to the waste management area (TAG projects and in particular the
management of the liquid waste)

Break

pm

Presentation on next visit

Visit to the dismantled FARO fuel melting facility

16.45

Coach for return to hotels

Free Evening

Friday 17t October

Coach collects delegates at hotel. Collection time will be confirmed on
Wednesday

Visit to the ESSOR research reactor in which pre-decommissioning
activities are taking place.

Lunch available outside meeting room

Delegates will be transported to the airports/station as required

14.00

Coach for return to hotels (for those staying until Saturday
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B4 ~ 251 Caorso I B RGRIE

AGENDA

Taipower - Sogin meeting

Monday, October 20th 2014

9.30 - 16.00

Participants:

Taipower: Mr. James (Yu) Ting - Corporate Nuclear Chemistry Section Chief, Mr. Hsiao
Hseun-Chi Chinshan NPP Backend Department

Sogin: Mr. Mario Lazzeri — International Affairs Director, Mrs. Sabrina Romani — Caorso Site

manager, Mr. Ivo Tripputi — Senior Consultant, Mr. Giuseppe Bolla - Senior Consultant (TBC) and
Mr. Ugo Papi — Senior Consultant

Pick-up of Chinese hosts in Milan by Bbsanmartino
7.30 - 9.00 Sogin car and trip to Caorso NPP Via Rasori 11, Fiera Milano city, 20010
Milan, Italy (Phone: +393336219721)

Expected arrival at Caorso plant and

9.00 - 9.15 Caorso plant security entrance
entrance procedures
9.30-9.45 Welcome addresses by Site Manager Mrs. Romar.u and Mr. Ting
Meeting room
9.45 - 10.15 Taipower presentayop 01_‘ Chlnshan Mr. Ting
plant and decommissioning project
10.15-10.30 Short introduction of Sogin Group Mr. Tripputi
10.30 - 11.00 Status and pr(?gr_am_of Cao_rso NPP Mr. Tripputi
decommissioning project

11.00-11.15 Coffee Break

11.15-11.45 Lessons learned in the Mrs. Romani
decommissioning project

11.45-11.50 Welcome Address by Sogin CEO Mr. Riccardo Casale

Welcome address by International

11.50-12.00 . K
Affairs Director

Mr. Mario Lazzeri

Discussion on similarities and
12.00-12.15 . All
differences of the two plants

12.15-13.30 Lunch Plant cafeteria

13.30-15.30 Caorso NPP technical tour

Potential cooperation items and future

15.30 - 16. i
5.30 - 16.00 actions, Wrap-up

All, Meeting room

16.00 - 17.30 Return to Milan hotel by Sogin car
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Application for Decommissioning License
and Decommissioning Planning for
Chinshan Nuclear Power Plant

Taiwan Power Company

Outline

» Overview

» Regulatory Requirement and Scheduling

» Characteristic Site Survey

» Decommissioning Waste Inventory Estimation
» Research & Development Program

» Project Status Report Summary

2014/12/18



Overview

Overview of Nuclear Power Plants in Taiwan

LM (under construction)
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Overview of Chinshan Nuclear Power Plant

Chinshan  Kuosheng.

Lungmen

Geographical Location

Chigshan "',
unit1&2 #~

Chenghwa, Shimen District,
New Taipei City

» The northeast coast of the
island

|| Low Level
i Radwaste
Unit 1/2 Facility #1

Gas Turbine

g~ eserveq area during ISFSI
7 A Phase &I

Overview of Chinshan Nuclear Power Plant  °




Overview of Chinshan Nuclear Power Plant

Reactor
Building

Chinshan Nuclear Power Plant
BWR-4 (GE)

Reactor Type

Turbine
Manufacturer

Containment Type
Thermal
Electric

Commercial
Operation

License Expiration
Date

Westinghouse

Mark-1
1804 MWt
636 MWe

Unit 1

since
1978.12.06

2018.12.05

Unit 2

since
1979.07.16

2019.07.15

Regulatory Requirement

Scheduling

and
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National Energy Policy after Fukushima Event

Declared by President on November 3, 2011 :
Ensure safety of nuclear energy
Develop environment -friendly low-carbon green
energy production

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

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

Regulations

* Nuclear Reactor Facilities Regulation Act (2003.01.15 revised)

Avrticle 21

The decommissioning of nuclear reactor facilities shall adopt the method

of dismantlement and shall be completed within the period prescribed by
the competent authorities.

Article 23

The decommissioning plan referred to in the preceding Paragraph shall be
submitted by the licensee three years prior to the scheduled permanent

cessation of operation of nuclear reactor facilities.

» Enforcement Rules for the Implementation of Nuclear
Reactor Facilities Regulation Act (2003.08.27 promuigated)
Article 16
The decommissioning of nuclear reactor facility shall be completed within
twenty- five (25) years upon obtaining the permit for decommissioning
granted by the competent authorities.

10
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Regulatory Timeline for Decommissioning
of Nuclear Reactor Facilities in Taiwan

Preparation Decommissioning Restoration
Phase Phase Phase
3 years 25 years _ 6 monthf
1~2 years
Review DP Inspection of Review
Decommissioning FSS
DP proposed Activities FSS
by TPC proposed by
TPC
Final
Shutdown

11

Schedule of Chinshan NPP Decommissioning
Planning & Licensing (3 yrs) D&D Execution (25 yrs)
\ O o w) iy )
1S 2 o = @
O 1 (@] —
= @) > w Py
D o —_— D
© D 20 g Q
D = (@]
= b} O pyj <
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> = <) = ~
Ro 2 = S <
— 2 S » 3
5 = Q 5
9] o - <
S 5 = (9%)
a < 5 2
J s < 5
= 2
(2015-2018) (2019-2026) (2027-2038) (2039-2041) (2042-2043)
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Dismantlement Phase
(4+8 years)

Site Environmental Survey Phase

Chinshan NPP Decommissioning Activities

Cessation

Final shutdown

SNF transferred to SFP

Site characterization survey
Engineering planning

Systems drainage and decontamination
Set up ISFSI & radwaste storage area

Transition Phase

0-8years

(8 years)

SNF transferred to ISFSI
TB large components dismantlement

912 years

RPV and internal dismantlement

Reactor coolant system piping dismantlement
SFP dismantlement

Primary containment dismantlement
Decontamination of concrete and buildings

13-20 years
e e o o o

(CAED)

2%

Site Restoration Phase
(PAYCES)

CSB and TB buildings demolition
Final site survey
Site restoration

21-23
o e

FSS reports
Rebuild to green field

24-25
.

13

Guideline for Nuclear Reactor Facility Decommissioning Plan

Chapter 1.

General Description

Chapter 2.

Facility and Site Description

Chapter 3.

Facility Operating History and Significant Events in the Past and their Impact

Chapter 4.

Site and Facility Radiation Characteristic Surveys and Evaluation

Chapter 5.

Important Systems, Equipment and Components to Remain in Operation during
Decommissioning, and Their Operation Modes

Chapter 6.

Decommissioning Schedule, Applied Equipment and Methods, and Safe Operating
Procedures

Chapter 7.

Safety Analysis for Anticipated Accidents during Decommissioning

Chapter 8.

Decontamination and Management of Gaseous and Liquid Waste during Decommissioning

Chapter 9.

Types, Characteristics, and Quantities of Solid Radioactive Waste from Decommissioning,
Volume Reduction, Treatment, Transportation, Storage and Final Disposal

Chapter 10. Radiation Dose Assessment and Radiation Protection Measures

Chapter 11. Environmental Radiation Surveillance

Chapter 12. Organization and Personnel Training

Chapter 13. Nuclear Safeguards and Management of Related Equipment

Chapter 14. Security Measures

Chapter 15. Quality Assurance Programs

Chapter 16. Emergency Response Plan

Chapter 17. Plan for Reutilization of Buildings and Land

14
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Management
after
Shutdown

Waste
Management

Flowchart of Decommissioning Plan Compilation

Other infomation:
site Description,
Environmental Monitoring,
Organization & Training,

Strategic

Nuclear Safeguards, Security,
QA, Emergency Response, Cost
Remediation =i
Estimation
Container
site
H
30 Modeling Shielding,
f»  Safety
Debris Yard Analysis
Engineering &
i Safety
egulations Analysis Pre DP TPC
treatment S 4
Compilation Review,
Radiation
Assessment | |
(Personnel & N
Environment)

Management of
Gaseous and
Effluents

Shielding,

Safety
Analysis

ISFSI
Planning

Radiation
Assessment
(Personnel &
Environment)

Volume Reduction,

Disposal

15

Characteristic Site Survey

16
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Characteristic Survey

2nd Radwaste
storage warehouse
4 Unitl& 2

D65

Laundry

Waste
storage area

Radwaste
storage
warehouse

Contaminated
[C] buildings/surfaces/systems/
equipment

Characteristic Survey

Data updated to Sep. 2014

Survey of Unit 1 will
Aﬁec;i‘:fzgé‘scgfs and 47 34 723 beimplemented

during Unit 1 outage.

Unaffected structures

and surfaces (B) 14 14 1oy
. Chinshan NPP is still
Affected systems (C) 47 Pre-planning = B
systems that can be
measured during
. t d
Unaffected systems (D) 31 Pre-planning — (35 survey point),
Environment 12 1 917

(affected/unaffected) (R)
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Unit 2 Turbine building 17.25° (A20100)

Dose rate: total 89 points

09 3
03 7 mSv/h
0.7 m
nasr———————— W e T |
S os D B
Ug’ 04 | = [
03 01 | 4 03} 04 05
02 —_—— =
0.1
0 Fmmmmm e e -
f ~+H— f 1 0.133 £
1 23 4 5 = rsleotel mub:: mSv/h]
Survey unit ——- pg ™ g ‘
02 | s | == _
2506401 = g el
2.00E+01
5
1.50E+01 Survey Contamination
§ unit Name Dose rate (mSv/h) (Bg/100cm?)
& 1Looeiot 01 Main condenser 0.00021~0.0075 MDA-2.18
0p  Turbine lubricant ¢ 43019 0 60029 MDA~0.69
5.00E+00 storage tank
| J.ﬂ 03  Condensate pump  0.00055~0.0042 MDA-~19.10
0.00E:00 HRAEMRAEMEAIRIRTATERARHRAMAT, 04  Demineralizer 0.00055-0.013 MDA-4.86
1 2'3" 4 5 ' 05  Other areas 0.00001~0.8 MDA~1.01
Survey unit  ——-- MDA (0.6 Bg/100 cm?) Date : 103.05.12
Wipe test: total 109 points bg : 0.0001mSv/h 49
Isometric diagrams =
Characterization = 3D model
System
Classification :D

20
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3D Model Construction(Unit 1)

21

3D Model Application

2014/12/18
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3D Model Application (Survey Package A)

03_CONCENTRATOR RECYCLE P.P

i

02_WST SLUDGE TK

05_Floor drainage
sample tank

| 1

01_Hydraulic tank

Reactor Building, 17.33 fts
Survey Package # Name
tor Building Unit 1 TORUS
A11100 1st Radwaste Building_2F 17.25"

3D Model Application (Survey Package B)

Location JHf®
HemMo. E01000
Value (usv] 1

Date 201311028
Inspector  TOM
Lattude 252302
Longitude 121592

24
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Decommissioning Waste
Inventory Estimation

25

Flowchart of Waste Inventory Estimation

Characterization I:>

P&ID
Piping ISO Files
Equipment Files

Valves Files

Radioactivity of
Equipment

RB ~ TB Layout

Contamination Levels of
each Rooms

Waste Inventory

Waste Management,
and Disposal Plan
Equipment, piping, and valves list
Contaminated piping length
Equipment size and weight

Valve size and weight

Database

Room dimension

Contaminated Concrete Volume
Estimation

Transportation, Storage,

26
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Neutron Activation Evaluation

« 36 EFPY (capacity factor ~ 90%)

Data updated to Sep. 2014 (*Unit 2) 8 years after shutdown

[\ EVESTAN Estimated weight Estlrpgted
activity

(Cilkg) (ko) (Ci)

Core shroud 3.939E+00 3.221E+04 1.269E+06
Top guide plate GTCC 4.767E+01 3.800E+03 1.811E+05
Lower guide plate © 1.635E+00 9.580E+03 1.566E+04

Components Classification

Jet pump C 1.031E+00 8.477E+03 8.740E+03

R{AVALED A 5.610E-09 6.350E+04 3.562E-04

RPV A 2.017E-03 4.390E+05 8.855E+02

Steam separator & B 1.344E-02 3.47TE+04 4.673E+02
shroud head

Steam dryer assembly A 1.561E-06 1.996E+04 3.115E-02

Control rod guide tube B 1.344E-02 1.091E+04 1.467E+02

el e Gl A 1.021E-06 5.163E+04 5.272E-02

assembly

Total activated metal 9.637E+05 1.476E+06

Bioshield A (estimated) 2.96E-05 5.178E+05 1.534E+01
27
Inventory of Radioactive Waste (Contaminated Metal)
Data updated to Sep. 2014 (*Unit 2)
A B ©
Activity Weight Activity Weight Activity Weight
(Bg) (tonne) (Bg) (tonne) (Bg) (tonne)
Heat exchangers 4.17E+11 1590 1.95E+12 31 0 0
Pumps 5.86E+11 233 4.49E+12 51 0 0
Tanks and cisterns 1.38E+12 529 0 0 0 0
Misc process 6.77E+11 72.3 4.47E+12 783 0 0
Process pipes 2.11E+12 925 6.99E+12 80 0 0
Valves 3.67E+12 480 7.58E+12 772 0 0
Ventilation 4.07E+10 6.15 7.14E+11 14.09 0 0
Pipe details 6.08E+11 182.05 7.97E+11 12.73 0 0
Pipe instrument 0 0 4.66E+11 29 0 0
Pool liner and containment dome 1.05E+12 429 1.22E+13 161 0 0
Total 1.05E+13 4.45E+03 3.97E+13 5.08E+02 0 0
% 21.00% 89.74% 79.00% 10.26% 0% 0%

Total activity: 5.02E+13 Bq

Total weight : 4,960 tonnes
28
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Inventory of Radioactive Waste (Contaminated Concrete)

Data updated to Sep. 2014 (*Unit 2)

_ Low contamination area (m?) | High contamination area (m?)

Combination Structure Building 4,930 7,609
Turbine Building 1,280 0
Total Area (m?) 6,210 7,609
Activity (Bq) 5.74E+11 7.04E+12
Total Activity (Bq) 7.61E+12

Note: (1) Including floor and wall 2 meters above the ground.
(2) Chinshan NPP Combination Structure Building includes Reactor Building and Radwaste
Treatment Building.

29

Inventory of Radioactive Waste

Classification of radioactive waste ~ Weight and activity of radioactive waste

2 GTCC - Relative
weight
100.00% oC 100% on
- Relative
98.00% uB activity
A 80%
96.00% b
94.00% 60%
92.00% a0%
90.00%
20%
88.00%
86.00% 0%
Activated Contaminated | Other A ] [4 aTCe
waste waste radioactive
(including waste
bioshield)
Data updated to Sep. 2014 (*Unit 2)
30
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Inventory of Radioactive Waste

Data updated to Sep. 2014 (*Chinshan NPP)

Radioactive waste Packaging factor
category 200 kg/drum 250 kg/drum

Metal 57042 45634
Concrete
(including bioshield) Lt 6541
118 kg/drum
Solid radwaste T 1152

(incinerated)
Estimated by volume

Wet radioactive waste 699 699
Insulations
(including RPV & pipes) 560 a8
Total 67630 54586
1+5% range 64410~71012 51987~57315

Unit: 55 gal drum

31

R & D Program

32
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R & D Program for Chinshan NPP
Decommissioning Project

One of the major tasks during preparation
phase to build strategic and technical basis in
order to facilitate the decommissioning project

38 projects in total covering assessment,
analysis and research associated with NPP
decommissioning

33

Highlight on Research Tasks for Chinshan
NPP Decommissioning Project

Safety assessment for removing spent nuclear fuel after Permanent
Shutdown

Study on the dismantling process and sequence of large components
and concrete structure

Decommissioning waste management: classification, decontamination,
volume reduction, packaging, interim storage and process planning

Evaluation on low-level radioactive decommissioning waste
containers

Development of information management system for NPP
decommissioning

Establishment of cost assessment models for the decommissioning of
Chinshan Nuclear Power Plant

34
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PROJECT STATUS REPORT SUMMARY

Project Name:
Chinshan Nuclear Power Plant

Responsible Organization:
Taiwan Power Company

Last Time Project Status Reported: (TAG meeting and date).
TAG-57 presentation is the first time after being included in CPD Program.

Current Project Status: (very briefly describe what phase the project is in such as planning, pre-D&D activities, safe
storage, D&D, radiological verification).
Chinshan decommissioning project is in the planning and preparation phase.

Unique Attributes (What is significantly different than other project, unique challenges, unique techniques or methodology).
F

Chinshan Project is the first whole plant of its kind to be decommissioned.

Progress Summary Since Last Report (Briefly summarize in point form the progress the last progress report. Possibly make
reference to slide number(s) in presentation where details can be found).
N/A

Significant Events In this Report Period (problems or setbacks, solutions or lessons learned. Make reference to slide
numbers in presentation where detail can be found).
N/A

Other Comments:

35

Thank you for your attention !

2014/12/18
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