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2. B

()AL BER B M & IGESTUN(EREEESTGHE T I ARGEREE)
i B ¢ Status of Nuclear Power & Fuel Cycle Back-End Management in Japan (The

Federation of Electric Power Companies of Japan, Nuclear Power Department,
Takeshi Omor1)
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FAAEA 59 Miae s il > H KU FERS(BWR)ILA 35 5 - BE/K
[IEER(PWR)ILA 24 & - HATEA 10 HHY BWR 1 4 &#7 PWR S ARRESR
F& - BWR HY 10 HBFR{ZIAHELE ¢ JERI(Hamaoka) FXEEMEHY 1 ~ 2 5EFRAH ~ 205
(Tsuruga)FZ B AT 1 57440 ~ EFR(Shimane) BRI 1 5EH%4H ~ 185 (Fukushima
Daiich)fZ MY 1 - 6 5Et%4H - PWR B9 4 BiFR{GIEAHE S © EEMihama)i% B
HY 1~ 2 SRHAH ~ 208 (Genka)IX BB 1 S84 ~ 777 (kata)fZ BB RN 1 SiEdk4 -
HATH A S Bl B - R EEEGEEGRRE » A& 4 s -

15 2011 FAREMFEH 1% » HAR 2013 FHIEHHIZAE L 2B R -
G AR AR 2 B T2A 2 iR - 20154 8 A 11 H » I EERE KAV
MNETATINXER 1 SRR E HIRLE N — M naf ERI LR 2 B
4H o HARJE 738122 E & (NRAFL 2016 4F 6 H 20 HiEiBEnaiZ & 1 - 2 Shik
BRI  1BEE A B EX BRI E IR » EREEN— (0 - S
VENZEERR 1~ 2 St 2 i 40 FRRYE SRR S EEIRAH > o RIAE 1974 28R 1975
FHREREE - LB ATINE RS EREET 4 FHE -

HRTEMER NRA #UE » FEfrEfiIELERY 12 & PWR EERERAHT - &
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4H ~ BV I A EISIEZERHY 3 ~ 4 EHRAH ~ THENEE A S TRCERR 3 9%
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Current status of investigation towards the resumption of operations @

» 26 out of 45 Units have applied for compliance with New Regulatory Requirements (PWR: 16

Units, BWR: 10 Units)
» Of these, 12 Units (PWR) have received approval

Tomari Gm
: ma@
Kashiwazaki-Kariwa Approfvls\ﬂll status
of New
0000600 iy PWR @) | BWR @) Total
Shika @ Requirements
Tsuruga OO ggeehioen )1 approved (CJ) || 12 Units | O Units | 12 Units
Mihama O CIEY Higeshidori 10Ol @ |y ket (©) | 4 Units | 10 Units | 14 Units
Ohi @@ Onagawa ®@8)
Takahama Fukushima Daiichi Not yet applied 4 Units 15 Units 19 Units
Shimane 9@© Vo0ec® Total 20 Units | 25 Units | 45 Units
~, Y Fukushima Daini
) ; The plants under construction (3 Units) are also included above
Genkai O EIB), (1121314
o Status of
\«\ % Tokai Daini @ decon?muizsci)oned PWR BWR Total
‘/{ 200s Units
SendailEEl’ : @ PWR [ Approved De°°m('g‘§s‘°”8d 4Units | 10 Units | 14 Units
S ol ® swr O Applied
(O Decommissioned

4 HARBZER - SHAZ PRI - B 55 EREEEGRRE

H 5 AR S R R (AE 5) > H Al H ABURFHIREIR T #HEA S AE 2030 £
MY EERETRA R > ZRESEEE LAY 20% - 22% - %1 2030 1% > HAHEES 40
FHVZRE S EIAHEYT 20 #0 » H PR ErE ALl - A FUTATE T ERY
ZEBESLEEE -

Status of Nuclear Power & Fuel Cycle Back-
End Management in Japan

5 KFRE(Takeshi Omori) & i H;



QEERERER RN EGEIEAN  GEAFEE AN MRS RS TR
HEN - GEA KGNS E RN —HET TER A ERRR)
i H © Current Status of Nuclear Backend Management in Taiwan
P A 2

BEAHEE S ANMEESERETS S S EE H AR 2 i 5 SR
SRR - A A ERR R OB E R R E T SRR EER T - A& 6~ 7 -

BB 4 FEIZREEERL > 7 BINAE B R RIL R - FEELE LR e R A I A 5
FEREL LR = H iR E AR L &R LT A Wi fE e LU — R
R AN B R B AVREF IR - fZRE— ~ = R ESE > 55
BHAEE LRy 12.2% - KRR 8 FENBALAE MR 1Y 5 40 1% - B —ZRE%
B AR PR -

BEAHE R T RERR TGN LT - fE M 8 5 o =0 7 5
(Centralized Interim Storage Facility, CISP)fEZ:1E » FZRE IS {7 = P B PE iosT
VEREEY) - HAT - Sh I ra ity il TR E S TR 2016 £ 9 HERH: - M
EHARR A3 R E Stk A% - REIFRH 6 FIFRHETHRE] - S F 02
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BEAZRE TSR AER TR AR RIS 0 B 2 e 220 - R B BRI TR BT 5
FEAnEEs - IR IR R 2 IR E A EH B -
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6 BERAHFE AMEERESF

[Ed

7T GEAFRAERR AR

3. Session I * #ZasMEbR TR B 4 EL S (R AR
() WIFERR S eSS R E B — ~ ZPRESRIL X AENT 7e AT TR 2 R5ARI4H
)

A H ¢ Decommissioning Status of Taiwan Research Reactor and Chinshan, Kuosheng
Nuclear Power Plants

A - R E R 2 E

TRAIL 5 A I M B S B R A A AR B AR B - R FE B S BB > MR AR
RERHSE Fr(RETEAZ AT Y & b 72 H] S 25 (Taiwan Research Reactor, TRR)E#AZ— >
TR BRAE B R A A TAEAE -

TRR FREEETETI 2004 &S T ERBEIZEE - FRIETIFE—TSEET
VIR 0E 2004 2% 2018 4F » T B Se R MBI F AR S Y B RIS PR L
B B S KELLERE - TRR BRIGLIFSE PR TR 2012 -2 2028 4 0 +
TR AN S AR BUERS IR EE - AIE TRR KBNS =G AR~ Hrfig
TE2E > IZBFT R B3RP R I BLK T Y& 2 3520 - A MBI -

B — 1% B 5 S P B A > SRR A - B4y AT 2018 4 12 H R 2019
7 BER Bt BRI R IR S T B 2015 48 11 HEL 2016
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F 1 HER T ERREREE - B2 S R et = s R ik E - TIFES
FEZRTE ~ VESERTAEARE] ~ Jrif R UIEDEE] ~ BEPIpa - s B - M A AR A
FIHH > B 2017 F 6 HEBFETREZEGEFEEX ] R 25
TR RS LR E AR - B ATHIS S — 2R st MR T o] > BRIGETT
PR LAF -

LR S EE R B A 2 SR IR A0 R oY 2021 £ 12 A & 2023
53 B o REEEEK - 2VETE 2018 £F 12 H 27 HAR ARG E ST
REZEGHESE > HATEREET R S TFPR st EREE(FE - THRTAE
2018 4 11 A5epkbrizatas - Wb EE RS TEF A

QBCELER 1 SR AR AT E (ER (A AR T I3 B A SRS s TS B
MroNE NABEEER - 2E 8)

i RE H  Preparation Status of Decommissioning Measures of Tsuruga Power Station
Unit 1 (The Japan Atomic Power Company, Satoshi KARIGOME)

GEE TR
FE (Tsuruga)FX BB Y 1 9538 ERAERAE 28 & fy 357 MWe » £ 2011 9]
RS TEEZRMEM  (BAEFEEN 3 H g mEeE TE=i o 2% AT

HIIZAE R BRI HE R E R ATER > H AR T D#EAF RN
2015 £ 3 HE A% FERSAH R P AU > B (P ay IRy 45 4 > sl
HI5 2 (EHERIRad -

PURRZERY | SRRAHEIREETE T 2017 £09 4 A 19 AR - FHET 24
FEoERPRTE - B ok 3 P B (AEl 9 Ao - BT - 56 1 PEERAY TAZ#E( (B 2016 4
£ 2024 F > TAENEE SR HIE - SESSHE A Z 2IrEE) » 265 2 FEEHY
NEEsfERGFER(E 2025 G2 2033 ) ~ DAKRES 3 FEERAVESE R iRe bR (H
2034 42 2039 ) - ERN B E B ARSI ~ BT - BUN T REEY R E
FILF > IR R E R IR AT -
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Preparation Statu

ar s of
Decommussxonlng Measures of
Tsuruga Power Station Unit 1

July 2017
The Japan Atomic Power Company

8 (h)EFF AR RS ¢ (XA BE &R R SRE

Project Schedule 9
< 24 years -
Demolition preparation period Reactor Area Demolition BuildingsDemolition

(9years) period (9years) period (6years)
Authorization of decommissioning plan

Remove Facilities except Reactor Area

Demolition preparation

Reactor Area Demolition

Removal of contamination by nuclear fuel material

Disposal of contaminated material by nuclear fuel material

Fuel discharge

Maintenance

9 FE (Tsuruga)tx B w2 FRIZHFFZ AR &

B (Tsuruga) (1 BRI HET T 28 B2 RRTS - INEHAERENAA
MEHEHSAAEEA S - NI EIT RS EEERT - IR R EI40E 10 Fr
N H RS S L (E R BRI R > B TRERIEE
el P HET TR » (R Ry TR I R B R VP Rl (W ek - PR o0 2 b R ity
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Dismantling procedure 10
/reparation for reactor Reactor dismantling Buildini/
dismantling dismantting
Time >

) Important object to be dismantled in prevention of emergency
Axis caused by contamination material. ;

Radioactive decay

Cancel residual

;;_frf"j‘f?jtj‘[ﬁ%e) L radioactivity
: 'l Dismantle to Dismantle | Dismantle ||[controlled area
1 H 9 o
| Fuel || secure work area e b|0|9g|cal L[ Remove
| shipment | for reactor FIEL L shield R/B
| dismantling
Dismantle to secure temporal | ,—-—-———--- ‘
storage at turbine building | e ! )
‘Waste | | iCancel residual
| (. I . Lo
Torus [ Dismantie o | storage | | Wgste iradloactlwty
| secure temporal | | . ishipment  icontrolled area
water '|storage at reactor| -—————————
treatment | building Remove
= other
Dismantle auxiliary machine * building

c(;:: The Japan Atomic Power Company

10 20 (Tsuruga) i B A A2 5

11 R HARESSEST M E RSB =Y < o i =0 HUERE R =ny L1 e
Y B S B RS R E P » THET 300 AR [EI3S BE =R AR AN E L 28
(intermediate depth) AT o 5 L2 HYREEEYI RIS e 5 (B 0 T HEN -
BT - RA R ERRRETITE) > 49 650 MEMBSRHE B E R e 2=
FR B (sub surface disposal) 5 {RGUTHHY L3 FEEYIRIEFIF ERUR 55 MmN - &
ALY drum yard N(RZENBIER) » W52 H I =FREkEITHERN - RARAIE S
AT F i B (near surface trench disposal) + 572 EEFEYI(CL materia)FE7 IR /5 —1%
oS FAR ML BT E) % > R MEIES - IHYMRIEZE B AT ARBTT >
FTHFRZEEBRRZFEZE - il R Ry B M A

12



Treatment of radioactive solid waste 15

(intermediate depth disposal
L 1 waste (Store in reactor building temporally) [300ton] with artificial structure
i ) nAE

2 Temporal i #<op
Preparatory phase for reactor dismantling : — storage - = (7 / ]
Reactor dismantling phase : 'j“' & | f

OCore internals[40ton] 7)) 3 rL i"’y‘_ ]’
(OSpent resin[90ton] =4
(OWaste in site bunker{120ton] (Sh'pment late Stage) U

Total : 250ton (Sub surface disposal with

(Store in turblne bulldlng temporally) [650ton] artlﬁcral structure)
2 2= 2

L 2waste e ut
4 B = 129 h 2
Preparatory phase for reactor dismantling : — [ [ 2 ‘ S —
Reactor dismantling phase : - et = | === N e

OCore internals[40ton]
JReactor vessel[170ton]
_Reactor shield[300ton]

Temporal Shipment  =5==== 7

Total : 510ton storage - late stage)
[E% (Near surface trench disposal
L 3waste (Store in drum yard temporally) g posal)

Preparatory phase for reactor
dismantling :
)General equipment[5,000h~>/]
Reactor dismantling phase :
)Core internals[40ton]
_Reactor vessel[170ton]

2 = Drum yard
V'ngﬂﬁﬁ:ﬁ[’gg}(gg&}n] (Verify at turblne building first floor) (free release—recycle)

bl > o

L3 waste will be ship from nmth year of the
project to before building dismantlement

OGeneral equipment[1,500ton]
)Concrete[7,900ton]

¥ =

8 - —v—-; . : %\ X :
A Wt | 3

j_ I Area for measurement an mspechon E

¢ The Japan Atomic Power Company

11 B AR PR E RS B Y 2 AT T 2\

Q)FEZ B 1 2 FeAPR AR AT E R RPN A IR T IS AT PR s
fsscfio DR EE TSR B R E R A > A0 12)

i E H * Decommissioning Planning for Units 1 and 2 at Mihama Nuclear Power Plant
(The Kansai Electric Power Co., Inc., Hiromu ISAKA)

P

S=IEMihama)R EREHY 1~ 2 5t R H ARy NURYBR KU EZS(PWR) » 1~ 2
SEPEH VPG H 23 Al By 1970 FEHY 11 AAD 1972 89 7 H » SHESEE TR F
340 MWe #1500 MWe » H £ B#75#E /22 F](Kansai Electric Power Co., Inc., KEPCO)
HVEE 1 ERREGETES - T H A EHE ARG HV B K R (G55 — B Ry 208 %
BERRHY 1 SEHE4H) - 3% 2 FEARAA R BAZ TR B T2 2 EE - (B 2015
FHY 3 B 17 HEMANHERGERE - FIPSE A SRS B R anE 13 fr
=

SEVBIZ BRI 2 PERRAR PRI E T i o0 By 4 (EFE B (24T 30 4F) - B -
P& EEHY TAZXEMRS(H 2017 R 2021 4F - TAENBBEERGERT - FEEREST IS
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B AR EIE, - BAARTERBN SRR ~ RE R AL RIS - 52
BE ER T 2 JHE 25 P i s R AR BE TR R (B 2022 4R 2035 4F) ~ 55 3 PRI I ME RS fii s
PrBR(E 2036 FF2 2041 )~ DRSS 4 PEEH VSRR S ARG TR (H 2042 2.2 2045
) - HABIREAE 14 Fon 5 S PEEREIHrR 2 £ 2 s E A ATE 15
B » AE55 1 PEEL E BT TRE R A A removal of nuclear fuel) ~ FFMERE (survey
of residual radiation) ~ Z:&f{EE2ERS (system decontamination) 5z /IR 5 P9 55 (i
Z 3Bk (turbine ~ condenser  generator) * THET 2017 5= 7 H R #ET T 2478805 -

BB B HARERE bRt E LN FERH T - 2R TS+
PR sy T ARl EIE, ) B T SESR e ) o HHIE R LY 20 4F - KiiErs
PRt ENTES 1 2 FEEL - 5351 0 [B 16 Fron RSB B < PRI R~
e anE - BE eSS ~ PR SRS FE (M AL RS R) - Hrp
#1172 HEE Y B (5 CAERER) & 4 PR RS RHr 3t (RLEAERER) -

1O Kansai Electric Power Group.
power with heart

Decommissioning Planning
for Units 1 and 2 at Mihama Nuclear Power Plant

12 (AEE (Hiromu ISAKA)FTEE L F:7 A
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Overview of KEPCO’s Nuclear Power Plants

Reference

® Nuclear Power Division

Unit Gross Date Unit Gross Date Unit | Gross Date
Output put into Output put into Output | putinto
(MwW) service (MwW) service (Mw) service
1 1175 1979.3 1 340 1970.11
1 826 1974.11 2 1175 1979.12 2 500 1972.7
2 826 1975.11 3 1180 1991.12 3 826 1976.12
3 870 1985. 1 4 1180 1993.2 >
4 870 1985. 6 et
-Out of all 22,000 x .#-f+Mihama Unit 1 is Japan’s
employees, Y ) first PWR. It was put into
approximately 2,000 i”t -/F':'W - service in November
work at nuclear J{JK{ 1970.

power stations in

Fukui Prefecture. - Mihama Unit 1 and 2

decided to decommission
on March 17th, 2015.

13 BHPHEE TN FIFTE A% FE R A

14

Decommissioning Schedule

Dismantling/removal
of reactor region
2036~2041

Dismantling/removal
of buildings
2042~2045

Dismantling/removal of peripheral facilities
2022~2035

Preparatory work
2017~2021

decontamination
Survey of residual
radiation

| Removal of nuclear fuel material

Dismantling/removal of secondary system facilities

[
Dismantling/removal of peripheral facilities

Dismantling/removal of
reactor region

IDismantling/removall
of buildings

Safe storage

(g SHUN BWeYIK) Sassad0.dd Buluolssiwwodag

| Decontamination of equipment

[ [ [
| Treatment/disposal of radioactive waste

[ [ [

DS

14 EEMihama)fXBERE 1 ~ 2 St 2 FRIIFIEAA &
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Major Decommissioning Work 15

®Preparatory work (2017~2021) @Dismantling/removal of peripheral facilities (2022~2035)
Scope of dismantling I cVv Scope of dismantling oV
Pressurizer j;uri)ine building Esﬁﬁr?; auxiliary Pressurizer Turbine building
= U Y ko wa] . et (s
[ s g X I Other
Rev UL prac B v W secondary
& = ediy e (| Eol =k
= J [m- (%mp j = equipment| (“

B T

L e

l

urvey of residual System

decontamination

§ -System decontamination = |-Dismantling/removal of peripheral facilities
S |-Survey of residual radiation 'S | (Following the 1st stage)
g -Removal of fresh fuel £ | -Removal of spent fuel
= |-Dismantling/removal of secondary system facilities = | -Dismantling/removal of secondary system facilities
@ Dismantling/removal of reactor region (2036~2041) @ Dismantling/removal of buildings (2042~2045)
Scope of dismantling Scope of dismantling ov

L{Sﬁgit:; R Turbine building Reactor auxiliary

i

a

SW pump
il |

-Cancellation of controlled areas
-Dismantling/removal of building

-Dismantling/removal of reactor region
(Following the 2nd stage)
-Dismantling/removal of secondary system facilities
-Dismantling/removal of peripheral facilities

15 7B (Mihama)f% B RER 15 25 P AR BRI 2 T B85 i e [

Siom Jole|y

lom Jofe

Spent fuel container, 4

storage building Vatarintak
ater intake

(Unit 3) No.3 solid wagte]
Water intake storage facility

No.2 solid waste
treatment building

No.4 solid wagte
@ L] storage facility
SG storage facility
o
Bridge
J

Water discharge pit
(Unit 3)
Solid waste treatment

building No.1 solid waste S
storage facility =
)

Water discharge pit
(Units 1&2)

[ No.2 solid waste storage facility|

') ‘o™ Py ‘
Legend Unit 2 SG storage facility
D Scope of decommissioning

Note: The areas shared with Unit
3 will be excluded from the scope
of decommissioning.

16 S=7E(Mihama)f% B 1 ~ 2 et Z BRI FErbR 2 St e &

16



EIE
BRI RERY

% 3 FEEMihama)f%E

B ET R bR A Z BEEYE > HYGE

ST L3 BEIEY) -

Estimated amount of radioactive solid waste to be
generated during decommissioning process

EFRANR 3 AR

BB R IR AT e A 2 U M B Y B

(Unit: ton)

Classification of low level radioactive waste

Estimated amount of waste

Unit 1 Unit 2 Total
Relatively high level radioactive waste (L1) Approx. 110 Approx. 110 Approx. 220
Low level
radioactive | Relatively low level radioactive waste (L2) Approx. 630 Approx. 800 | Approx. 1,430
waste
Very low level radioactive waste (L3) Approx. 1,600 | Approx. 1,790 | Approx. 3,390

Waste below the clearance level (clearance material)

Approx. 3,600

Approx. 4,100

Approx. 7,600

Total

Approx. 5,900

Approx. 6,800

Approx.
12,600

SR - R /AR ) B BT
(4) Fugen X BRI IA .2 BUIRELR i S8 fe (0 AR 5 IWT e se st JAEA B
S FE R ERAS S HEI 88 0 (Fugen) HOS254 BIFTE - [@ 17)

figEE H ¢ Development Activities for the Decommissioning of the Fugen Nuclear Power
Station (FUGEN Decommissioning Engineering Center, Japan Atomic Energy
Agency (JAEA), Yukihiro IGUCHI)

R

Fob 1 H A SR A S E PR TS MOX AR K FH SRR Hafy o F 4288
H AR ARIBH S FHEBCR R JAEAFY 1976 ERIFHAGHEE THE DA 2 B A TE B3
pHEE - EbE S v BRI o 1B B E A O A MOX 4
TEH AR AU - 22 A4 3 7 23 (Advanced Thermal Reactor, ATR) » 5% 1970 SR
daEEIE ~ 7Y 1979 4 3 HBdAEE - & 2003 45 3 HIEIEH - HEERERE R 165
HAAZRHE 18 fEERETS -

T E BRI RS ETEI A 5 (EREE - B
22 2008 £F) ~ 55 2 FEELHI AT PRRHERS (5 2008 422 2018 4F) ~ 5

4, Session I (48) : %5

= (Fugen)f% &

MWe -
51 FEEHY TAZAEMR(H 2003
55 3 PEERHI

17



FEZS BB HRERSHFIR(A 2018 & 2023 4F) ~ 25 4 FSERIVR eSS MRS TRER (B
2023 S22 2032 4F) > DUREE 5 PR ERHESRR ERRaTR(E 2032 F22 2033 ) -
HPE e TAFERI AR EIE 19 Fror -

LERL ARG 2003 FRIRRAKRIBHAHETTSS | FEERAVERG TF - B IE
e BN K BEK (DO) VR HH BB - (EIEERYE » B H A AR T2
LR RIRIHTT - BB ERAIGRGETE R H A AT T KESZ 2
W HIbRfGtE -

07 > N B R S B IR R B TAEA M0 RAF I B
RN 2R > NEE > HE R & AR B 2 i H A
FHEEEZREIE - S B ERAVIRE TS/ NI H AR T I8 Z S & (NRA)K
wo A CERFHER B AR (VB AR BAEEMEEI M A TR (ERR aiE A HIN
Bl - B 7 EE A RV > ROESR IR CH IR RS BRI N H AT R 2 Y
82— N Ry M e gs i D AV G L — R S R SR I SRR - SRR i o e
PRy Bt H PR - IERR t/NaH B R E AR b2 260 S SR U B -

17 FH: 15254 (Yukihiro IGUCHDEIFT £ &) 5
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@ ] _ Fugen Decommissioning Project
Schematic Diagram of FUGEN

Advanced Thermal Reactor “FUGEN”

+ Commercial operation : March, 1979

Core : Pressure Tube Type * Final Shutdown : March, 2003
Moderator : Heavy Water

Coolant : Boiling Light Water
Output : 165 MWe (Proto-type)

« Approval of the decommissioning
Plan : Feb. 2008

Containment Vessel

— Steam

Calandria Tank

Turbine Generator

Heavy Water
(Moderator)

Light Water
(Coolant)

=\
=\

Transformer

Condenser

Fuel Sea Water

P
ump Feed Water Pump

18 % B (Fugen)i% B i 2 FE A&}

@ - i i Fugenfecommissioning Project
Basic Schedule of Decommissioning

Current stage

2008 V -2017 V -2023 V -2032 V. 2034V
Preparation |  Spent Fuel Transfer Periphery Facilities Reactor Dismantling Building
Dismantling Demolition|

Termination of Operation (March 29, 2003)

D Discharge of Fuel (-Aug.,2003)

D Decontamination of Reactor Cooling System (Nov.-Dec.,
2003) |

Transfer of Spent Fuel

Withdrawal/Transfer of Heavy Water | The transfer of heavy water was completed in April 2014

I]UI_” Core cooling System, Control and Measurement Instrument System etc.

Fuel Handling/storage facilities,

Approval of the Program Heavy water system etc.

Feb.12, 2008

Reactor core

X Ventilation
Reorganization of FUGEN system

Release of -
Fugen HgEss controlled area Building
>> FUGEN Decommissioning Engineering Center

Copyright (C) 2017 Japan Atomic Energy Agency 15

19 B (Fugen) % B g~ B 15 i A2 AR 1]
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R H AT Z IR LR A (8 20) A LUE Y - JrbrAi& a8 B AT
ey 2Rz > DS AREAH -

@ Dismantiement of
B-Condenser (2013-2014)

eh

Before dismantling of condenser lower body )
(see left side B condenser body)

L_After fSmoving blockd™__| - ofcondenserbody

Copyright (C) 2017 Japan Atomic Energy Agency 39

20 % E (Fugen iX ERAFFR E 45

O) BB BB 118 R E N AR AU R & (A RE A 7E Frix (& im A 9T ot 1588
BB AT

f#E H : Reactor Pressure Vessel and Internals segmentation plan
R

PLG B — XA S MR B » 1% S e 2R BRI R 4B PR D) & - £
WA S HAl G S EE P AR TR/ IS B 5B TR B tiE SR (DT
B » ] BEFIAVRT A DU BB R RE B PR E AR ER s | B — X Re S BB S 25
BRI FNE 4RI BIARE] s DA% EE TAFEERE o STERS B SO RE IR A 4H (4 id i
S LUK N UIE AR £ - S ECiEN T E Bt S 2 D E 10X -
TENE O PR SRAR (4 5 i E O TR BT D) B B RS YRGB e R

20



FIrE R V) B S DS V) B R S-S BT BIR T - B B RBE P
B - (R LA R BT e MR LAY B m R/ K T UIEIR A, ~ iR (e T
B DURFRIERCHUIEIEF & - MR BEHER (R b T SRaa i LR iTRE /T © A
TABRUE Ry H IR TR Y B asakat ~ HIR B AI3D ARl - ST
JEEE B 0 R R MR B B R 0 280 SR e V) BIS T 28 BN A R B SR A

=

[==]

5. Session 1T * BRriaiffeafnd ~ Fflob/ias- Ry E
O) BB — » R RS R i A R R B (X RE VT e ORI R
HEnEbTZE &)

A H © Radiation Survey and Waste Inventory for Decommissioning of Chinshan and
Kuosheng Nuclear Power Plants

GRS

RE " BB T eSSt E A R R THIA ) ARE ¢ sl E R e
TN ELR S THE K ANF LR B 3 i F EE TR L PRI T i HH 5 - HAHY
FEERMEZER  ZERES %R 25 N~ TRIZERAVEREIESE - E
MR ZER AT K ANEHRIE A S AL bR a2 - WA R - BEST R &
PL AR AL AR T E A R R B ~ R MU 24k
JHITESL T o AT TERE AR IR A F SR - B R A A A s -
g 2ERRILHIRE L&k Fepi A IR SR8 IS - A OR~rat il pe s
VI FE BAETE o RAHAEMEAVIRI L K BRI E st s IELIRE i —
AERST R MR & R e

5825 RS W G R H e U LR A T (MARSSIM) H1 7 R #E 4 (H g
MR LR AR 575 - Hrie BtiRieat SR B I B R VIR B aR  HAE Ry
P A T R A R PR S RN L B (A SR AR A i s e i o (R
2R B ENA 2 EE) o HER AT LB SRR R st E (| E - bk

21



TR KRG EEE BRI B M PRI « 2 i RIRE R Y
(CEIK

TRIZEIS M B R IFR e A8 - BE YR BE R RS HYETZIHE - e
BFRIIARIFT IR Z PR EEPRI5 105 ~ BRIAE R ~ BEEYEEASSEM - T
TEANSBIERHS - DUREBUE BTGt o NI - Bl R S bR R Y=
BHEHETTE B EYrRa B S S RS - B85 — X RE S SRR
R A A4S R L PE R N S ER 1 8ER - Seps — X RE R B RE T = -

(DERBHERE 2 JrEREE Y] 2 pa B S e (X (&m0 (RANDEC) & M B EE
B&EEYIREEEERER - & 21)

e H * Management of Demolition-Waste From Decommissioning of NPP in Japan
(Radwaste and Decommissioning Center (RANDEC), Susumu SHIBUYA)

PR L

H AR T BE R AT DLy R L1 ~ L2 K L3 =4 > 2515 L1 HEE
HEI S 14 BEZE Y (relatively high low-level waste) ~ L2 AHEMEAVEBE 4 BEEEY)
(relatively low low-level waste) &z L3 FEFARAIERUR 1 FEEEY) (very low low-level
waste, VLLW) e

L1 BEEYIRYER B 7 =g BR FHZCR I B (sub-surface disposal) HA M LAZRE
B > R R B B/ VBRI S 70 m DL EAVIERE S T HEEHIAEE &
L2 BEEYIRY R B 7 g BRI R B B (near-surface disposal) H A SMINTAZ feEE -
40 ELAE - Fh(concrete pit) » HEEEHAZT 300 4 5 L3 BEEYINIEE T A gHRAL
HhF2 ) B (near-surface disposal) HZE I TAEREEEE » G405 (rench) - HESEHALY
50 4 - SHETE RO M EEEEY ) (high-level waste, HLW) kg (trans-uranium, TRU) BE 5
Yy BB TR Rt E R B (R /D EAE R R 300 m PLEAREZ )

H Ak B g P 7 2B U PR RS SR AE 8.4 1,341,000 MT » Eorfr - L1 BEEE14Y
8,000 MT(5 0.6 %) ~ L2 EEZE4Y 63,000 MT( 4.7 %) ~ L3 BEEEYIZY 380,000 MT(H

22



28.3 %) ~ TIYMEEEEEYILY 890,000 MT(5 66.4 %)

FERE YR A At BRI ER 77 - L1 BEEEY S PR I el & /- (shielding package)
FEL 4m' 5 L2 BEEY)EERA A 8L 200 AFHATAR S (steal drum) - B02
RHGEATEL(large scale package) » &L 5 m' 5 L3 BEEEY)E R K2 E(flexible

container) > &) 1 m’» SN A (steal box) » BEL I m F] 2 m K -

QRaNDED> Radwaste and Decommyss;

Management of Demolition-Waste From
Decommissioning of NPP in Japan

Susumu SHIBUYA

Radwaste and Decommissioning Center
(RANDEC)

21 B #E(Susumu SHIBUY A) S5

@) GIEZ BRI M Y E (R e Fe B2 TR AR IE &)
fHEE

Preliminary planning of radwaste management during decommissioning in
Chinshan NPP in Taiwan

PR AT 2 -

[ERwINEE S 3 s =l GRS E ok RS R e e R e e T A
WIREMRUE - JERY 25 FEPSERPRIEIESE > ZE I RUUMEIEE@® £~ 12 5+ 3
T2 FBTEERHY 8 F R B IR R GEESU I Bt KR R ~ 23RS 5
TAF) » Ee EIRHRERAIE] Fyh P EeHy 12 5 > BARIZEMRE U 5 R S 45 T
P2 i i = Sedfrbr - M THHBARVER S BORE Ia 2+ PEHART Z HrBR
HI25 B USRS 5 ek R (B e HR Rl S 45 RERL » RDAUR Fs 2 T5 i
Hiz eI i AR SE TR R - s B VIE L sy 5ait - I ZER I
PRPE B AT EAEAET TIRER -

23



Vv

ERGr A 4BER AT R IR Y R B R K S TR 2 e B R A K TR 5
—IZRE SR RS R I ] Z B Y B R - £ F DA & T E51A > 55— $1
F IR ERGEE A BT R R B FREIPRI IR BRI 2 V)
ERefly - W2 HFE R R B I 5 = B R Y S R e 2 A Tl
FVURFL 4RS5BT Z R R 57 S LR M B BE RS i B 56
INERTT R REFEY) BT ARE]  SBEE O BB R Z IV -
PR ST A AR T SR A PR RO RS A PR PRoAR 1 e AR U e A

S VYR 73 P v Il 0 AR B - B i AR B RS e A0 - B dE
R ~ HAY R B EiG E -

6. Session IT (4%) * FR1ZaAfGRE ~ ROMThT 8- HUr &b 5 H
O) S s I =4 TP B E T AL (R RS % T TR R 2T 52

AT EFREIFTER » [E 22)

A H ¢ 3D Reactor Pressure Vessel Fluence Calculations (NES/ESS, National Tsing
Hua University, Rong-Jiun Sheu)

[GEREES

TS S 2 BR T R 4 = S = TR AR P RV W A B R i BRI (e s

2 N ERE R VAR RSHEM R F e R TRt 8BS =
BHZ RGN — (I - R R BT R =R O IR TR EIEE A
VIS BAHEFERY - S LA ERMGE TR - BIAMES A (S & —
D ) S ROER =AY BB AT -

= HEHVRUER TR A REAT LU 77 BT A © — U2 E s 2 (deterministic
method) » & HIFEZBILT TORT 5 S5— &St R4 A Monte Carlo method) » #
EBI0 MCNP - LA EHAE EAEIEE RIVESR  AEwmAEE
P TR GG L 2R R G — BB T AR MoK R § St REEERZ
EEEBER B TAVERSIE L - LUK AR B RAT Ry - INIIL - DRERmIAHY

24



(EREE TRV R A hidd - H—HElEHEER% > TLAERS 222/ oy
fir &~ BE BRI E AR N EERERE R L BRHY B A B AR U e &R
HF T 2w e ELAERR « B REARSER AR IR - R 2t B LAY
ST DS - JTRE IR EETER - th5h - WRE BN AR EER - AR
T AA BEEE LR R - DR -

IR S - SEM-RERAAVBELE A R AU - RIS R 1L - B R
FFe e o] USRS T R 2 » R iRt 2 R B AR Bt TR E %
BETRAVAE EHE RS - FERBELRRAVGTERRM - 550 WREM-REE
ET R4S R S HEEE— L BUR AHEE M B0 A R B AN E M R A A
KBS ] o ITEAFHENI G - GG AN S REEEN BRI R - SR
—ERAMIERITE A(ybrid transport calculation method) » AIEUARCRIAGTH
[ FE=S BRI F 7 = 4t T HYEER - BiIg] MAVRIC #h2—BE& G Esm A
SR B AR ERES -

22 FFoRPIPT R AR
(10)EE5H /5 AR R AR BR ORI TR RO s e . BIBIREIEE
23)

fiE H @ Experience in removal of a radiation-contaminated building, Nuclear Science
and Technology Development Center, National Tsing Hua University, Hong-
Ming Liu)

BEREES
AR EHMERYIR TS AR AL £ 1970 £ —(EEEE SRR
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-137 BHFHOEEIF TSR BB THEZ B G ZOK MR E fm i
BRI TR EN © 78 1977 2 1978 41 - #h MirfF =TS TR TR > TA
T ERPKG R = > WA 5HA KRR KRR - EREEMERE
ZEESISH, © AE 1978 £ 1982 ] - BT EFISHAIBRISIEE - EEIZERESTH
EREEFRIBHAY | 2 2 B4 EEFRER  E07E RE RS FE RS
AN - B 2011 FEROAE M TR2 SR AVARBRIFE] - WL 2016 5 8 HBHaATER
A BN 2017 5 5 H SRR ERIESE -

FERERESE AR - M AR EE M R 22 R e MR A e FE B A YRR -
REEATEZE AN T EENAT - IEE T KBHRERS ) KR ERLEE - TfE
ARSI > et R ERAT 2RI TR - B TSR (R B R
A EET ) RS E 2SN B BAFIEREGRE RRSR B AR T B8
RS THEREDN > SEREUR  FEIEEMMNE A EEFEL - HRE
B 0.1 mBg/m’ °

Tadt BhREE T A AR A (AL © 55— S T - SRR AE T RIRRR
RER/INEETT 7355 255 0 AT A P HE T TR BE AR ABE T ORI HE T T #2070 4T < 28
=P RIS ORI AR BE T TER _Eiale > Difrgdeba o istyiise L RIg0XHE
AREHRSEAE T > SRR T - IS ERR E T o AR e (5 o]
TTIMEIESE > fEieeE BB - FEiE - EF/MERRTEASRK LR
% WHEMHRHEC#R A RS R MERIESR » BRI 5 4G A S MR AR e
+ > ALVREITRTEIESE - BEBRE AT E « REEX - 30 ABEFES -

SERHRbR BB B E SR (R B SRR - (SRR S A e M R D S E A 5 A
RS > HATEMBEIHUMERRHE RS - BETFERIEER 2016 4 8 HEtG - 2
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23 BIEISEI £ TR

7. PR

EhRHG TREIERGEA FMEES S ARG X G H LB E
BE o BREPRIERESN - BETHEEER 10 Wm0 HEIG R BRSSO » (9AEE
Z¥E4s o BN JAIF S BLEE 28 - 52 H U7 =& 9 55 (Akio Takahashi) BR SR &
25 o B e EE AR BIRF N —ErV ek > BT S oE 24 -

24 2 EE HMEER TR & &5
8. HAMIFAME
et ErERS T - HAMHREZEE W H 17 GE(Hitachi GE) ~ 7 B4 ER=E 1t -

AECOM ~ CANTEC %A\ FlIr& sl - W rAa R g -
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(E)2851T12
1. 55— Cutter BEERL B IR A B 1G4S
(DEE— Cutter A TESMHAN SRS -

#8  T H (diamond tool) {F 1% B 15 By Y f 0 B Ry U BIPESE - DI
TESETY R 2 V) R AU B R » Forp U) 2 AE o ) EL S bl il T i Ry 2 V)]
SR Rt DI B0 - B0 ~ 59U ~ B - SRR S TR TS
TR R VIR —HE - (2R AE VBN ] BN Ehiifs T -

BBHIVEN BRI AT B T OAIE I T AGETUIE] HARE
P DIELE LD T V)BT 8 - B EIE R E/VE - B E T USSR
BOCR(FEHN SR K G (BEEE) - BAU)ERGig I (ER © Al AE7K ez |y o
FIEPHRIE » BV T N BRI S R EAORE § AR AR - R AR
(FRE R H AT EINIS R R) - BAUTEIRITAYRAES © & 4 EiG SR A B 2
Yy BIEREETYIRUK R RIEY) » SO RE R A B e -

# Z #iE(diamond saw)fE 71 ¢ S ERIE B R % LadiE(core saw) » HLT) ] Ryd%
IR EEG - BEREAERLY 11 mm (HE - A RWIE 255
MEL] 40 E AR - $E AR B e BRs T B R 4E & - AR M
/INEES R AR - RS R IR eI DA - s ZOR R RS (8 T e - 7%
Bl 2 L TR A RIS BV RIHY H Y - SRR —SERr R

v RS T VIR Y E S EER T

v RS BRI R EEIEEE A
TR 2 AR |
T REEY) EER M RECRSE
<8 VB T 2 300 mm
EELUJEZREE 1000 mm <

— SRR N UIEDR S L » [Bi A ARSI Bk - SUS s
AR GHIEERS - R UIEIIYIREAECERE - F405 2 #H 2 [ 5E i)
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BS SO IfT_b EE AEAE DE A R P AR S B AN R - [ R RS A - D) EIEy
R RREE AR - (DB A BT ZEEHITE 100CLAT « B4 - TEVIEIEIE T - Ky
TR EA KB GOV SR E A K M EIE - KT )
EIFrEEERIREE - G EREIRE K -

55— Cutter A FIA BB A RIEATY) EHMTIE R EERAIBREIEEF - IR
£ 2012 FMERIAE JT-60 (Japan Torus, JT - JT-60 J& 55 —{E D R & i Y #1.7
FERET > R HARFE T ISR TAEA BB RE W& EE - 1Y
1985 FEFIAEIEMDIEIERE S ; 5540 - HARTURE S A FIHIRERHE LA TR 2 i
F 55— Cutter A FEMEYIE] > &5 — Cutter 2 F] H A 2 TEE FEL SRR AIAE R

K TJ(water jet, WD/ © f§/rE5— Cutter 2 E]H FIAVEEREE AZK TJ(Abrasive
Water Injection Jet, AWJ) » Slf BEEL A6 % 7K 7] (Abrasive Water Suspension Jet, AWS)fH
bLi -

JESREEATKTIAWD) * EREE AZKTJRYARLETE 70 ARG R - E2AY T
& — & & 58 (mixing head) » & /2 H —{E /K 1 (water nozzle) 4H {4 81— (i % &=
(focusing) B R &7 (mixing tube)PT4AAY o 7KEBEHEL & 0.2 - 0.5 mm - FHRELE
— (LKA SR S O R & (mixing chamben){& & AE AR HLZE ) - Y
B NRABREHmERAREED - (EEAERS - IIEMEE - 55— Cutter
NTEIYF AWT UIENES SE 38 cm RIS - TVE V) E— Lo BT BRI B 4H
SN R 0 UIE] 10 cm [ERYSAR - I RLIFREFEE 1 min HYHFRY -

BERLEE K TIAWS) © iE 2R K TS —fE =t > 1984 £EFH#EENYY BHR-
EEFTREE - B E R IR R RS P —(E BN« BEREEAKT]
(AWD BRI K TIAWS) RN EMHESA T AR E - AW] giE=
M (BIAN 2= AATESTEAT 95% ~ ZKHIRSTELY 496 ~ EERITRSHELY 190) » T AWS &H
WAHCKHIASTELY 80 - 90% ~ FERIHIASIRLY 10 - 20%) » BT AWS EERHREHIHY
MERVESESE « PRIL - fEAHERRBREN JFIERDRE T - AWS HEUIEREZR DS
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B AWT RifE - ABERA > HAIAA—RAFAEER AWS > RATRIEEE
KERT » FEEHEHT -

R 4 ORI JH R LR

(R, iR
OIS | @ PUNEMZIEENELNT | o HRE A LRGN
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