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Status of Decommissioning for Unit 1 and Unit 2
at lkata NPP
Yudai OCHI and Kazutoyo IKEDA

J. RANDEC, No. 60 (Sep. 2019), page 2 ~ 7, 6 Fig-
ures, 3 Tables

Shikoku Electric Power Co., Inc. decided to decom-
mission Unit 1 (566 MW) at Ikata Nuclear Power
Plant on March 25, 2016 and Unit 2 (566 MW) on
March 27, 2018. After drawing up a concrete decom-
missioning plan, we submitted an application for ap-
proval for decommissioning plan to Nuclear Regula-
tion Authority (NRA). The decommissioning plan of
Unit 1 was approved on June 28, 2017 by NRA and
we are now shifting to the decommissioning stage. The
decommissioning plan of Unit 2 is under application.

This report introduces the outline of the decommis-
sioning plan and the status of decommissioning works
of Unit 1 and Unit 2 at Ikata Nuclear Power Plant.

Outline and Implementation Status of Decommis-
sioning Plan of JRR-4
Yasuhiro ISHIKURO,
Tsutomu NEMOTO and Koji OHYAMA
J. RANDEC, No. 60 (Sep. 2019), page 8 ~ 16, 9 Fig-
ures, 3 Tables

Japan Research Reactor No.4 (JRR-4) had been
shifted to decommissioning phase in December 2017
after we received the approval of the decommissioning
plan of JRR-4 on June 2017 and the approval of the
change of the safety regulations related to it. Decom-
missioning works are divided two phases and proceed-
ed according to its plan. In the first phase (from fiscal
2017 to 2024), we perform reactor shutdown, fuel re-
moval and maintenance management, and in the second
phase (from fiscal 2025 to 2036), the dismantling
works.

JRR-4 was initially installed for the purpose of
shielding experiments of the nuclear ship “Mutsu,”
reached its first criticality in 1965, and had been op-
erated for about 45 years until December 2010. How-
ever, in consideration of the expenses required for
the new regulatory standards implemented after the
Tokyo Electric Power Company’ s Fukushima Daiichi
Nuclear Power Plant accident and aging degradation,
the decommissioning of JRR-4 was determined accord-
ing to the JAEA reform plan in September 2013.

This report describes the outline of the decommis-
sioning plan of JRR-4 and the status of its implemen-

tation.

Unmanned and Labor Saving Efforts in Disaster
Restoration Work at Fukushima Daiichi Nuclear
Power Station
Shinya OKADA, Norio RYOKI, Satoru MIURA,
Tetsuya FUKUYAMA and Osamu KONTANI
J. RANDEC, No. 60 (Sep. 2019), page 17 ~ 27, 25
Figures

At TEPCO's Fukushima Daiichi Nuclear Power
Station, which was greatly damaged by the huge tsu-
nami of the Great East Japan Earthquake, radionu-
clides were diffused inside and outside the building by
hydrogen explosion, resulting in a high dose environ-
ment, then, measures to reduce the exposure of work-
ers are essential for progressing restoration work.

In this report, we introduce two unmanned and la-
bor-saving efforts that have been carried out under
high-dose environment. First, we introduce unmanned
and labor-saving in the covering work of Unit 3 in-
stalled for the extraction of spent fuel assemblies.
The covering work was completed in February 2019,
and the spent fuel assemblies are currently being re-
moved. The second is an automatic transfer system
that transfers high-dose debris stored in steel con-
tainers from the ground to underground storage, and
has been used as the core system for radioactive

waste transport since its introduction in 2012.

Activities in Decommissioning of Mitsubishi
Heavy Industries for Nuclear Facilities

Toshiya KOMURO, Yoshikazu NITTA,

Takashi AKABA,

Kuniharu WAKUDA and Masaru TANIGUCHI

J. RANDEC, No. 60 (Sep. 2019), page 28 ~ 40, 22

Figures, 5 Tables

Based on experience obtained through construction

and maintenance of various nuclear facilities including

a pressurized water type nuclear power plant,

Mitsubishi Heavy Industries, L.td. (MHI) has been

developing the decommissioning technology of the

nuclear reactor related to commercial nuclear power

plants for years. As technology which is needed for

decommissioning, there are many technologies of
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system engineering and residual radioactive material
evaluation in a planning phase, and decontamination/
dismantling, waste treatment and waste measuring in a
decommissioning phase. This report presents the
outline of recent activities for each of these technolo-
gies of MHI.

Back-end Roadmap of Japan Atomic Energy
Agency

Satoshi YAMADA, Yoshihiro OKADOME,

Tomoyuki TSUJI, Toshio TOHEI,

Hiroaki KOBAYASHI, Tomoo FUJITA

and Toshiyuki MOMMA

J. RANDEC, No. 60 (Sep. 2019), page 41 ~ 49, 4
Figures, 9 Tables

Japan Atomic Energy Agency published “Back-end

Roadmap” in December 2018 which maps out the im-

plementation of back-end measures including long-

term radioactive waste processing and disposal along

with the decommissioning policy whose preparation

and publication has been required in accordance with

the amendment of the “Act on the Regulation of Nu-

clear Source Material, Nuclear Fuel Material and Re-

actors.” This report describes the outline of “Back-

end Roadmap.”

Strategy and Experiences of Decommissioning
Projects of Nuclear Power Plant in Overseas
(3) Overviews of the Representative Projects of
NPP Decommissioning in France
Yasuhiko MIYASAKA,
Susumu SHIBUYA and Yuji ENOKIDO
J. RANDEC, No. 60 (Sep. 2019), page 50 ~ 67, 19
Figures, 4 Tables
In this report introducing “the decommissioning
strategy and performance of nuclear power plants in
overseas, we will focus on French as the third arti-
cle, following the second of Germany and the first of
the U.S. In France, 68 nuclear power reactors have
been constructed, and 58 PWR light water reactors
are currently operating, and the Framanville Unit 3,
State-of-the-art European pressurized reactor (EPR),
is under construction. On the other hand, there are 12
power reactors closed by 2010, and the activities of
decommissioning are continued systematically. As a

decommissioning strategy, France Electric Power

(EDF) has been working on decommissioning measures
since 2001, based on the immediate dismantling
method.

This report outlines the decommissioning project of
heavy water moderated gas-cooled reactors (HWG-
CR), gas-cooled reactors (GCR), light water reactors
(LWR) and fast breeder reactors (FBR), including an
overview of laws and regulations related to decommis-
sioning. This report also describes French nuclear
policy, decommissioning policy and waste management

policy.

Demonstration Test for Decontamination and
Volume Reduction Technology of Cesium-contam-
inated Fly Ash using MCR5.0
Yasuo Suzuki and Byung-woo Lim
J. RANDEC, No. 60 (Sep. 2019), page 68 ~ 75, 6
Figures, 3 Tables
To decontaminate and reduce the volume of cesi-
um-contaminated fly ash, high efficiency fly ash purifi-
cation facility MCR5.0 has been developed. And to
evaluate the performance of this facility, a demonstra-
tion test has been conducted in Fukushima prefecture
in June 2019. MCR5.0 has a simple and safe system
that cleans the contaminated ash with water and only
passes the washing water to the replaceable cartridg-
es for decontamination without using any heat, and has
a practical scale of 5 tons of daily throughput. As a
result of the demonstration test using this facility, it
shows extremely excellent performance of 89% decon-
tamination rate and 97% volume reduction rate. The
possibility of practical use at early stage is confirmed,
and the facility is expected to contribute to the vol-
ume reduction and the facility is reuse cesium-con-

taminated fly ash.
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Status of Decommissioning for Unit 1 and Unit 2 at Ikata NPP

Yudai Ocur® and Kazutoyo IkEDA ™

DULEIEE S 5 R E A 1 5 8% CERs i J156.6 kW) 1320164F- 3 H25H . [Al 2 54 (EMH)I56. 6 TkW) 1
201843 H27THIZHIL ZRE L. % D%, HARN 2B IEHEEH I OMRET & 170 . BEILRE S g o] FiES
BERTFIREIERE 2SI L2, FHREN 1 58320174 6 H28H IZHTIRHIEE =5 688n 2%
. BUE, BEIEREERPSICIT LTS, — ., 2 5BICOWTIIBRAERGER TH 5,

AMETIIPHRENR 1. 2 5ICH T 2BIEREEGTHOME RO Z h E TORIERE T HO Ik
IZOWTHIITT 5,

Shikoku Electric Power Co., Inc. decided to decommission Unit 1 (566 MW) at Ikata Nuclear Power
Plant on March 25, 2016 and Unit 2 (566 MW) on March 27, 2018. After drawing up a concrete decom-
missioning plan, we submitted an application for approval for decommissioning plan to Nuclear Regulation
Authority (NRA). The decommissioning plan of Unit 1 was approved on June 28, 2017 by NRA and we are
now shifting to the decommissioning stage. The decommissioning plan of Unit 2 is under application.

This report introduces the outline of the decommissioning plan and the status of decommissioning works
of Unit 1 and Unit 2 at Ikata Nuclear Power Plant.

1. RILEHEESTEOBE 1.2 EIEEEOIFRE

1 PIRER. 2SEORS RO L BT b K2 <
PHREBEH 1. 2 SHEONEREE % Table 112 PIATI e 2 . ST
. BRI 2ETEITH 5 (Fig. 1),

A (1) WOk TR (5 1 R

551 EHZ 5 CIE. B AKT L 2GR
5. 2 WRAEOMIK, BT OMI. 5

Table 1 Outline of lkata NPP Unit 1 and Unit 2

: e B IO T, FHRIE N & 3 EROBE RO
LlEY INEKEVERKIE  (PWR) SRS D RLBIAL 4 S Hi S 2
EIEHN 56. 6 F7kw 56. 6 7kw
WREEHE 91, 32648 KN 91, 22248KNh
et - e (2) G T LR R IR (35 2 B
TR 19774 9 A30E | 19822 3 A19A F 2T, HHER T LERO S5 5. ]
HEEIIET 2016465 A108 | 20184 5 A23H AP RESGER G DAS 00 A8 BRI I N @Bl D AL 2 %
FEIEEESTEEER | 201756 H28H B 9,

X 201N EFEERETOR

*  UEEADHAZH FHrOASE Hrnl pRibiEs v -7

(Decommissioning Group, Nuclear Power Dept., Nuclear Power Division, Shikoku Electric Power Co., Inc.)



Journal of RANDEC No. 60 (Sep. 2019)

fig i T A HE AR - R 0 JE -4 Bk U e
fi A = 11 mwwz&m iR P
2017~20264E % 2027~20414EFE 2042~ 20494 2050~ 20564
(2019~20284F ) * (2029~20434FFF) * (2044~20514FF) * (2052~20584F ) *
| mmewmEomy |
| BB £ B 5% Ok |
| mgkpoms ||| @msEngE RErsEin) omismes |
2R [ B DRI S
““““““““““““““““““““ R

| I A R ORI S |

| T PEBESEY) GEERTIZ A U 7 U PEBESEY) K OV IR IR IS S8 429~ 2 IO PEBESEYD) O ALBRAL Sy |

M2 SHEOBEILEE LR (FHED) 2757,

Fig. 1 Decommissioning schedule for Unit 1 and Unit 2 at Ikata NPP
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Table 2 Estimated amount of radioactive solid waste to be
generated during decommissioning process

HEREE (1)

METEE L NIV S

1 Sk 2 S
BELARIVEEHE | BMETBEL NIV D
BEEY EmsEnbHO #4590 #90
(L1)
HMETEEL XL D
LEEECDHD | #9880 #9880
(L2)
EtEE L NIL D
BOHTENDHD | 92,090 | #92,000
(L 3)
5%?;‘1#{?%?%53&5%;73?@“ 939,100 | #937, 400
= H 942,100 | #940, 400
MEHEREY TR VERY (FERX
OIS B (DT A B2 ) = #22. 875 | #921.357




TaAIy ¥ a = VIoEHR FE60ST (20194-9 H)

RV AOVBIR TR O 5 b

(Lo) ELSLHMEEBEIENO 5 b

(L 3) LAV PEBESE O 5 B

(L 1) pymte L~ L 28 B B L 0
Fbhe U ~UL 8 BRI R | O

FCHTRE L~ L 238D TR S
(CL)  JhttemE e LTI LEDO R\ O

I

JR IR A

— R AR

RNV

WW%%WW

f—

—

2 — b UEE

e LS

Fig. 2 Distribution of estimated contamination

FEABIE IR D€ TV T 5 v M2 BT 5
WEHA Y LICHEE LT WA, ) A AR Tk
ROV O FNESRE NS OV AR T e > TR
B RSB R A E O RS 1A E A X B 72
B, EHIRROFE % FhET 5,

2.3 BBREMEICL BBLOBRE

A B RR DO—3E, BEHMETESUT R
BRI K> THERENTED, 2055, it
{EBGUZ DN TSRS L ~L O B I O R T
K RE ok R B 5 A 3 RS BRI IR A X B, BEER.
BUESFOWHENIZHE LIRAEL T IR 257554
IZDOWTIE, RFREIE X5 & & & ICRERN &
Bgeatr> 2 & T TR O RO A %17
I BRIZ, BUOHRERIE 8 O BRI < & A8
IR TE BRDIEL 5,

BRguid. MR RIS TIT 9 25, BRSSP
IR, TBRORNE#FEE 2. B & Bl L 7235
BTk, AL AR X DR E 1T,

2.4 BEEXIFHEFBEDES

RAMEIROD 728 DIEREIC B % 5- 2 L OFEHIN
T, BEHZR T L2 5 5, EEIXEAHIE
i LT B TS0 I8 O OIS 2 5l 5.

2.5 BERORKE

DA 1 SRR AR IR# IS D72
1 RARBE O 217> Th D, Ritafke LT
A AR E AN T & 2 5 RifkrE4I AT H
T, RENEHHEZ RS §2 2 & 0REOEWE
FIZRHE L 22883 kR 2475 2 & T g <K
WEX D, 2 58S RSB IIERS & BREt L T
W5,

3. REIEEBEOERIKR

BUE, BEIEHSENFEE S T 5, PRSI
1 Sz I BN EEHZ T %,



Journal of RANDEC No. 60 (Sep. 2019)

3.1 BRRIZE

(1) R R

BRICON RAFEPAI ., S 7B E R DA & UV
MaiE A, RN EERP LA L T L
HEE X NBHEIHD S 5, BEHHREEHHEFHE OB
 ZKINT 2 720 ICHRhE & 5 #iH Z 8 5E L
720 T ORER, REERERM S OCCEARRHIE R
FD—EB & R R & Uiz, BRI BRIl
P % Fig. 31287,

(2) BRSO I5k

By fE S A2 5 75 2 bk (Fig. 4).
7T VI & B EEES ORI i & i
L7z £77. BRPEOFEEIZ Y7~ - T, FEIbiEE
W R S HER 4 2 BRI O MRS I B A T X 2
1z, X5, EROIEKBAIE. HRGHREHE
HEDOPE KW R EDOIEE A5 C 72,

(3) Bayem H K

BRI & U T, BRGNS0 i O i 4 i
W6 LHEDHIEMEIZET S ETHIEL
7zo HFHMEORREIL. BEHREHNEHREOHILL

KIROB R BWE L 1z, 72720, #E N EED
HEMEISZE TSI CTHh > TE, Tl LoD
R FIASD 2500 &l U 72556 AT RREEHE
HEDOHUE EWIZARITHRV &I L 7235512
. BREET L

(4) BRUSHR O
SHIOBRRTHRIZE D, BEYORSHEL N
DX & T3 & & 8IS, RO FRE
ZH725 T, BRESHRICET 2R ENET S Z
ENTET,

3.2 {ERBRFOM L

P ST 1 SRR O FERIFIORE b Il
D 237D FF RN DV T, 201846 H& D,
3 SO o b N ORENHRE % [k L
T#H D (Table 3). 20194 H1IZ & 4T O fli
FRRLD 3 SN OHik & 52 T % (Fig. 5).

3.3 2 RRWRDEAETE
55 1 B Tl R AERD 78 ORI E 2 5.
A OFPANT, B ZR T L2 s 5. &

EH WA

N

——

JEL T I R A o

ST R T

|y

TECESL e I

0

+ N
s Wik 18

(

A Y
b 3

AL L4 4808048404040

Ed ot E e -
-

P -

’ R
/ iz3msy ks |

ey

[ TS A

[ Ffvj
\ L=

\
\ 123 /
(LS A R A R

Fig. 3 Schematic illustration of decontamination range



Table 3 Record of spent fuel transfer from Unit 1 to Unit 3
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Fig. 6 Demolition and removal of condensate booster pump
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Outline and Implementation Status of Decommissioning Plan of JRR-4

Yasuhiro Isaikuro™, Tsutomu NEmoTo™ and Koji Onyama™

H AR I B M (JAEA) OWF7¢/FJRR-4 (Japan Research Reactor No.4) (&, 201746 HIZ
FEIEFE R, R H ISR ERUE DL FERET 220, BRIEIEICHAT L 72, BIEfSE L. HAPF O
ik, BROBHARR Y M OHERFE B DO BXPE T b 2 81 GRAT#272° 52024415 £ C) LRI CTh %
52 BXPE (20254F-8 ~ 20364F-E £ ) D 2 DOEREIZKRE K B S h FIEEEFTEIZE > TED 5 h 5,

JRR-41%, %9, I [&0>o] OE#SEE4 B & U CEE S N1965F-ICHIERARITE L, 2010912
H & TR M iR 2 F2hi L T X 7240, WERES — R HFL ITHEIT & Nz Frl e HEA O LB E
EREFALDIRIEAEZRE L. 20134 9 A OJE 1 IBERSCEIC K D BIE A vE S 7z,

AWE T, JRRHADFIEIEEFHHOBEE & 2 TOEFRWIZ DN THITT 5.

Japan Research Reactor No.4 (JRR-4) had been shifted to decommissioning phase in December 2017 af-
ter we received the approval of the decommissioning plan of JRR-4 on June 2017 and the approval of the
change of the safety regulations related to it. Decommissioning works are divided two phases and proceed-
ed according to its plan. In the first phase (from fiscal 2017 to 2024), we perform reactor shutdown, fuel
removal and maintenance management, and in the second phase (from fiscal 2025 to 2036), the dismantling
works.

JRR-4 was initially installed for the purpose of shielding experiments of the nuclear ship “Mutsu,”
reached its first criticality in 1965, and had been operated for about 45 years until December 2010. How-
ever, in consideration of the expenses required for the new regulatory standards implemented after the
Tokyo Electric Power Company’s Fukushima Daiichi Nuclear Power Plant accident and aging degrada-
tion, the decommissioning of JRR-4 was determined according to the JAEA reform plan in September
2013.

This report describes the outline of the decommissioning plan of JRR-4 and the status of its implemen-

tation.

* : ENZIFZERREAN AR T 0Tehgesks T ORPEIEEM T RERE A AFAP IR AR AR JRR-445 PHER
(JRR-4 Operation Section, Department of Research Reactor and Tandem Accelerator Sector of Nuclear Science Research, Nuclear Science
Research Institute, Japan Atomic Energy Agency)
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Table 2 Decommissioning schedule of JRR-4
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Unmanned and Labor Saving Efforts in Disaster Restoration Work
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At TEPCO's Fukushima Daiichi Nuclear Power Station, which was greatly damaged by the huge
tsunami of the Great East Japan Earthquake, radionuclides were diffused inside and outside the building
by hydrogen explosion, resulting in a high dose environment, then, measures to reduce the exposure of
workers are essential for progressing restoration work.

In this report, we introduce two unmanned and labor-saving efforts that have been carried out under
high-dose environment. First, we introduce unmanned and labor-saving in the covering work of Unit 3
installed for the extraction of spent fuel assemblies. The covering work was completed in February 2019,
and the spent fuel assemblies are currently being removed. The second is an automatic transfer system
that transfers high-dose debris stored in steel containers from the ground to underground storage, and

has been used as the core system for radioactive waste transport since its introduction in 2012.
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Fig. 23 Laser scanner layout
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Activities in Decommissioning of Mitsubishi Heavy Industries
for Nuclear Facilities

Toshiya Komuro®, Yoshikazu Nitta®, Takashi AKABA™,
Kuniharu Wakupa™ and Masaru TaNiGucHr”
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Based on experience obtained through construction and maintenance of various nuclear facilities includ-
ing a pressurized water type nuclear power plant, Mitsubishi Heavy Industries, L.td. (MHI) has been de-
veloping the decommissioning technology of the nuclear reactor related to commercial nuclear power
plants for years. As technology which is needed for decommissioning , there are many technologies of sys-
tem engineering and residual radioactive material evaluation in a planning phase, and decontamination/dis-
mantling, waste treatment and waste measuring in a decommissioning phase. This report presents the out-

line of recent activities for each of these technologies of MHI.
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Fig. 1 Required technology for nuclear facilities decommissioning
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Table 3 Decontamination factor and dose equivalent rate in Mihama Unit 1 & 2
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Fig. 15 Laser gouging decontamination system

Table 4 Mechanical decontamination
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Table 5 Hot test result (sample)

s | B | B | S sanco
B i - 6.18E+04 —
OuEhid 1 .0 42 m/h _ 2 82EHR 219
2 |019m¥h 6 26E+00 - 9880
T = 132E404 =
@EERE | 1 0.90 m*/h 3TTEH? 194
2 | 045nmh 8.78E+00 8329

1 EFREAEE—EICTHEL LSS OB EEER, ty7or BMiTE )

V=RV FBRYeTdix, 774 —-4%—-¢
Z T8, BILIEEORKSRM ARSIV TRET S
R E ORI 73 & Vv 'L — RO H
AL BRGI R & H3 % Z & 2SHotikBR 12 TIHEE
Xh-,

F 72, ERM AN OEH MR A L L,
B A NS035 6 LakER &2 &S L 72, 2
DFER, 5. ColdiklR S DMERERTAMN X B 3 % A%,
B T EETH % Z & AR T & 7=,

2.5 BIEMEILIEE

FEIEFSEIC W TR, BAEICTHEZTHI Z&iE
ek, RIMHEEEHOKESRETH D, R
A8 T 22 FH R QNS HERRRR G o0 48 PR FH 4 KK
T HHEGA (RAEOAEL, RO R E %)
IZOWTEENLTED., 5. BERMIZxb L

T PETH 5,

2.6 JAEABXRSEMEER (C1R 2 EEILIEE AN OBHE A
(1) SFAT
(ST AL OFE AR, 2540 HliziZ &
2 Wk BESHZ K > THEEM 2 RGHE L Tk D .
ERINHEREA Y R_ Y MY 2B L. R
TR EER IR I PR R A B kgt M D AL B
WMAOBEIZETEZLELTWE, 202D,
P OPIRBHEEE AT 5 [SFA] DT
(Fig. 18) 12727 & 2 L. iRt A& ERHCS B BRI T
g B REM A LT B 720 OBEE K OREE A
(FEHE, Aoy R T7&E Fogr o, filfEg
ENE . PRI 2 5508 & FREUT % 7z & %
B4 2 BEMELH - 72,
SFEETLTIE. 2014 IZH 707 Pl 5 HfiA
FTRENE. BTV P ) 7EORBHRECEE % B
FLTED., ZD%, HEROEDE—HRILHL 72
5 Z THEBRA2 S A LT3 2 st O 22 {0
IZIFD & v o, HIERERENE K OB A & 50
RS 2 %E A2 L7z (Fig. 19).
- i - PSR A R B 2 & T DK,
SR TN GORHRE A FTRE & L 72,
- ERARIE DOREREA & YIS A BICRET A KT
2T B8, BB R TIPS
[E7E T Mk 5 -7, ZhICkD. ERE
25 OYIHEEOFE S E L, REL T
BB AERECT 2 Z L A EREE L7,
- BEE O RRY OERH R RE A i 2 TH D |
VR IE 2 X D DORENIZI Wi %
DWENNEZHIPHN T X 5,
- BB IR A 2 5 R HIE s £ b R
THIENTE, ZHUEEZEL 7=,
FESE. 7 v R 78, BIERENE. Pitk

AFARFEAGHRE

GaRGu EERATS
s \ . LANSAR~ %
A || g
22

s

Fig. 18 Overview of Fugen reactor



Journal of RANDEC No. 60 (Sep. 2019)

HIEPERRNE SEHRIR

AR SAFHRAL
]

1 |[" g

Fig. 19 Side insertion type sampling device

WEOFLs Yy 2DFy 27y TEHNT, FHT
I % KERK 4 2 (LD REEM OB 0 5. IEEIC
R TCE B Z L AR L 72,

(2) BALCw - HiGHAPE T
JAEABZTIZ, & AU w & o NS T
WIZOWTERIEIEED 7t —XIZTA-TED.,
ZEHETELTCE, AT, BIEEESKREHE O
WEIZH LT, ZhZx TOBEKFEIERE TORM
Ralalx AT, T8 THLS X HHLA
EIToTW\W5,

2.7 1FEEALICMIT =B &

PO SH— T REA OYCR - ZEtid
HADE 7 HEHEIC L > TiRERE» DA LEOZR
LR L Tl D, —ZEHLOREEI ) % F
LD DEN ML & DR 7 84512 & 0 iRokRBR
Dk % MkfE LT B

(1) R 7 ) E L

FTVEM LOERIZIZ. Fuy s FOfkl
WAEZEZ, 2T v TN, 2T T TR EHER L
EAOERBENICHET S Z EEREEE L2, BK
NCiE. 2 SIS A AR NEREEIFE A=Y~ 7))
¥ = /AINSUER L B T, flikk & oM
HATE R 2 fifhi, S, A EAERD
OB LT TETH D, & 612,216 Fiffi-

MR ZME2 L, KBEERH LIZ W Ty, &h—
W7 2722 THED—2L LT, X6X% L —3 3
¥ P REBOE U KB 2 B LR v RE 22 0
Ry b T =277 ¥ 2L — )% EEEIFNIZEE
RO LTH¥hTcd 5 (Fig. 20,
Fig. 21).

Fig. 21 Combination element test

(2) Hgoka v

JR AR AW R d 72021 EA L 72K, IifilA 5
WHZHRN T BT AR, FHFERRE RN
ABL B RN E M - 0 L TR E)E
WNEIZHE > TS BHEIME L2 ELKERT S
T ETHRKRE KBS, HRAKIZERE N ST
PEERDBRE, ) ZA2{KKAEIT-7- LT, B
WND & v 2 IZRE I TN 5,

SEEL TR, B%EA4 TOEGRKE V7 (K
700 m® ~ 1330 m®) % 20194F 7 H BI4E T1925L:H4



TaAIy ¥ a = VIoEHR FE60ST (20194-9 H)

ALTW53 (Fig. 22), T 5 AR, ” HARK T %2, 2017
HEBZDESR.

6) WWINEH, “L—HHFy Y v BT EkcE
5 FFAMLIFZERCR, " AR 1122, 2018
EFRDEZ.

7) BEIEA, TSTFA] FETIFRIRICTR 2 Fil
B 2 D2 (2) JHFIFREE M BORHRHCRE & D
Fa%e,” HARET %2, 20164EFkDF-2.

-
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Back-end Roadmap of Japan Atomic Energy Agency

Satoshi Yamapa®, Yoshihiro OkapoMme™, Tomoyuki Tsugr*, Toshio ToHET"

Hiroaki KoBayasur®, Tomoo Fuisira® and Toshiyuki MoMmma™**
y
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Japan Atomic Energy Agency published “Back-end Roadmap” in December 2018 which maps out the im-

plementation of back-end measures including long-term radioactive waste processing and disposal along

with the decommissioning policy whose preparation and publication has been required in accordance with

the amendment of the “Act on the Regulation of Nuclear Source Material, Nuclear Fuel Material and Re-

actors.” This report describes the outline of “Back-end Roadmap.”
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Table 3 Roadmap concerning back-end measures of nuclear facility
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Table 5 Policy of processing
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(3) Overviews of the Representative Projects of NPP Decommissioning in France
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In this report introducing “the decommissioning strategy and performance of nuclear power plants in
overseas,” we will focus on French as the third article, following the second of Germany and the first of
the U.S. In France, 68 nuclear power reactors have been constructed, and 58 PWR light water reactors
are currently operating, and the Framanville Unit 3, State-of-the-art European pressurized reactor
(EPR), is under construction. On the other hand, there are 12 power reactors closed by 2010, and the
activities of decommissioning are continued systematically. As a decommissioning strategy, France
Electric Power (EDF) has been working on decommissioning measures since 2001, based on the immediate
dismantling method.

This report outlines the decommissioning project of heavy water moderated gas-cooled reactors
(HWGCR), gas-cooled reactors (GCR), light water reactors (LWR) and fast breeder reactors (FBR),
including an overview of laws and regulations related to decommissioning. This report also describes

French nuclear policy, decommissioning policy and waste management policy.
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Table 3 Summary of EDF decommissioning projects ¥
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Table 4 Classification of dismantled waste and disposal
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Fig. 13 Images for Band sawing of the upper plate of Chooz-A
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Demonstration Test for Decontamination and Volume Reduction Technology of
Cesium-contaminated Fly Ash using MCR5.0
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To decontaminate and reduce the volume of cesium-contaminated fly ash, high efficiency fly ash
purification facility MCR5.0 has been developed. And to evaluate the performance of this facility, a
demonstration test has been conducted in Fukushima prefecture in June 2019. MCR5.0 has a simple and
safe system that cleans the contaminated ash with water and only passes the washing water to the
replaceable cartridges for decontamination without using any heat, and has a practical scale of 5 tons of
daily throughput. As a result of the demonstration test using this facility, it shows extremely excellent
performance of 89% decontamination rate and 97 % volume reduction rate. The possibility of practical use
at early stage is confirmed, and the facility is expected to contribute to the volume reduction and reuse

cesium-contaminated fly ash.
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Fig. 2 Ash transfer device (left) and column (filter cartridge) device (right)
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Fig. 3 Process flow diagram of decontamination of
Cs-contaminated ash
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Table 1 Analysis results of fly ash
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Table 2 Analysis results of decontaminated fly ash

S - HEHECSIRE” (Ba/ke)
- ’(32) (%) KIRAEY EANY
“Cs Cs “Cs +"'Cs “Cs s “Cs +"'Cs

-1 42. 8 9 118 127 16 207 223
1-2 42.8 9 121 130 16 212 228
2-1 41.2 11 125 136 20 212 232
2-2 41.5 8 124 132 14 211 225
3-1 40. 6 11 19 130 18 201 219
3-2 41.0 8 127 135 13 215 228
4-1 40.3 8 118 126 13 198 211
4-2 42.5 7 106 113 13 185 198
T 41.6 g 120 129 15 205 220
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RANDEGC

Radwaste and Decommissioning Center

RANDEC contributes to establishment of generic
nuclear energy backend technology in Japan. The
following works are currently intensively involved:

The establishment of business work of consignment,
store and process of radwaste from domestic
research, industrial facilities etc. for disposal.

The research and development of nuclear facility
decommissioning technology and radwaste treatment
as well as disposal.

The study on decontamination and environmental
restoration of ground in Fukushima and Kanto area.

The dissemination and enlightenment of backend
research and development results, and training.

RANDEC works for advancement of science and
technology, and sustainable environmental cleanliness.
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